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Text S1: Diagnostic work-up of SAH
During the study period, the early management of suspected SAH patients included an initial cerebral CT-scan without contrast; if there was a high clinical suspicion of SAH but negative radiologic findings, a spinal tap was performed. If a SAH was apparent on the initial non-contrast CT, a CT angiogram (CTA) was performed to identify the origin of the bleeding. Digital subtraction angiography (DSA) was performed within 24 hours and therapeutic intervention (endovascular coiling vs. surgical clipping) determined jointly by neurosurgeons and neuroradiologists, depending on cerebrovascular anatomy, aneurysm location, size and shape and the presence of intra-parenchymal hematomas. Aneurysm securement was performed in the first 72h post bleeding; whenever possible in the first 24h.  Repeat CTA and/or magnetic resonance imaging (MRI) was performed in 10-14days when no cause of SAH was identified on angiography.
All patients were monitored using an arterial line to continuously assess mean arterial pressure (MAP); if the GCS score on admission was <9, the patient's trachea was intubated to protect the airways. In comatose patients and in patients with rapid deterioration of neurological status and a cerebral CT scan suggesting elevated intracranial pressure (ICP) or hydrocephalus, an external ventricular drain (EVD) was implanted. All patients underwent frequent neurologic evaluation (every 2 hours) and the use of sedatives and analgesics was minimized in patients without intracranial hypertension. No antiepileptic prophylaxis was routinely given but continuous electroencephalography (EEG) monitoring was initiated as soon as possible in comatose patients and those with significant fluctuations of conscious level, in order to exclude seizures. Oral nimodipine (60 mg q4h) was administered routinely for 21 days, except in the presence of hypotension requiring vasopressor therapy. Before aneurysm treatment, mean arterial pressure (MAP) was tightly controlled (<105 mmHg) with intravenous β-blockers (labetalol or metoprolol) or calcium channel blockers (nicardipine); thereafter a higher MAP (up to 130 mmHg) was generally tolerated. In the patients with ICP monitoring, a prolonged increase in ICP (typically >20 mmHg for more than 5 min) was treated with the head of the bed elevated at 30°, analgesia-sedation, osmotic therapy and CSF drainage and temporarily with mild hyperventilation. Administration of barbiturates, induction of hypothermia (32-34°C) or decompressive craniectomy were used as rescue therapy in case of refractory intracranial hypertension. During the study period red blood cell transfusion was given if the hemoglobin level decreases to <7 g/dL, although higher thresholds were considered in more severely ill patients and those with delayed cerebral ischemia. In addition to echocardiography, invasive hemodynamic monitoring (PiCCO, Pulsion, Munich, Germany) was placed in patients requiring vasopressors and/or inotropes due to MAP augmentation strategy. A local insulin protocol was applied to keep blood glucose levels between 110 and 180 mg/dL. Temperature was maintained below 37.8 C and metabolic/electrolyte disturbances were corrected promptly. The presence of angiographic cerebral vasospasm was investigated by daily transcranial Doppler; in the presence of high mean intra-cranial artery velocities (>120 cm/sec) and/or high clinical suspicion, the diagnosis of vasospasm was confirmed by CTA. Delayed cerebral ischemia was defined as the presence of new focal neurologic deficit or a decrease in the GCS of at least 2 without other explanation. Euvolemia was maintained and hemodynamic augmentation was started with hypertensive therapy using vasopressors (norepinephrine, to target a MAP >130 mmHg) and if needed inotropes to optimize cardiac (targeting cardiac index >4.0 L/min.m2) is then initiated; if the response to this interventions were unsatisfactory, endovascular chemo-spasmolysis with intraarterial nimodipine was administered during DSA, and trans-luminal balloon angioplasty applied in selected refractory cases.
Decisions to withdraw life-support were made after interdisciplinary discussions based on various elements, including persistent deep coma, refractory status epilepticus, uncontrolled intracranial hypertension and the extent of brain damage on cerebral CT and MRI.



Supplementary Table S1: Extracranial organ dysfunction in the first 5 days post bleeding measured by Sequential Organ Failure assessment (SOFA score) without the neurological component according to ICU mortality and neurological outcome at 3 months. Unfavorable neurological outcome was defined as a Glasgow outcome scale of 1-3 (death, vegetative/minimally conscious state and severe disability). Data are expressed as median and interquartile range (IQR) and number (%).

	

	All
 N=387
	Survivors 
N=262
	Non-
survivors 
N=125
	P -value
	UO
N=189
	FO
N=198
	P -value

	mSOFA - day 1

	Median (IQR)
	2 (0-4)
	1 (0-2)
	3 (2-5)
	0.001
	3 (1-5)
	1 (0-2)
	0.001

	N (%)
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
	N=387
131 (33.9)
58 (15.0)
56 (14.5)
39 (10.1)
42 (10.9)
23 (5.9)
17 (4.4)
8 (2.1)
0
11 (2.8)
2 (0.5)
0
0
0
0
0
0
0
0
0
0
	N=262
107 (40.8)
52 (19.8)
38 (14.5)
23 (8.8)
19 (7.3)
12 (4.6)
5 (1.9)
3 (1.1)
2 (0.8)
0
1 (0.4)
0
0
0
0
0
0
0
0
0
0
	N=125
24 (19.2)
6 (4.8)
18 (14.4)
16 (12.8)
23 (18.4)
11 (8.8)
12 (9.6)
5 (4.0)
9 (7.2)
0
1 (0.8)
0
0
0
0
0
0
0
0
0
0
	0.001
	N=189
41 (21.7)
14 (7.4)
28 (14.8)
25 (13.2)
32 (16.9)
14 (7.4)
15 (7.9)
8 (4.2)
10 (5.3)
0
2 (1.1)
0
0
0
0
0
0
0
0
0
0
	N=198
90 (45.5)
44 (22.2)
28 (14.1)
14 (7.1)
10 (5.1)
9 (4.5)
2 (1.0)
0
1 (0.5)
0
0
0
0
0
0
0
0
0
0
0
0
	0.001

	mSOFA – day 2

	Median (IQR)
	2 (0-4)
	1 (0-4)
	4 (2-6)
	0.001
	4 (2-6)
	1 (0-3)
	0.001

	Points, n (%)
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
	N=364
98 (26.9)
53 (14.6)
48 (13.2)
33 (9.1)
46 (12.6)
28 (7.7)
30 (8.2)
13 (3.6)
8 (2.2)
6 (1.6)
1 (0.3)
0
0
0
0
0
0
0
0
0
0
	N=260
85 (32.7)
47 (18.1)
39 (15.0)
22 (8.5)
24 (9.2)
16 (6.2)
14 (5.4)
5 (1.9)
7 (2.7)
1 (0.4)
0
0
0
0
0
0
0
0
0
0
0
	N=104
13 (12.5)
6 (5.8)
9 (8.7)
11 (10.6)
22 (21.2)
12 (11.5)
16 (15.4)
8 (7.7)
1 (1.0)
5 (4.8)
1 (1.0)
0
0
0
0
0
0
0
0
0
0
	0.001
	N=168
24 (14.3)
12 (7.1)
16 (9.5)
15 (8.9)
32 (19.0)
22 (13.1)
24 (14.3)
12 (7.1)
5 (3.0)
5 (3.0)
1 (0.6)
0
0
0
0
0
0
0
0
0
0
	N=196
74 (37.8)
41 (20.9)
32 (16.3)
18 (9.2)
14 (7.1)
6 (3.1)
6 (3.1)
1 (0.5)
3 (1.5)
1 (0.5)
0
0
0
0
0
0
0
0
0
0
0
	0.001

	mSOFA – day 3

	Median (IQR)
	2 (0-4)
	1 (0-4)
	4 (3-6)
	0.001
	4 (2-6)
	1 (0-2)
	0.001

	 N (%)
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
	N=327
88 (26.9)
55 (16.8)
41 (12.5)
25 (7.6)
44 (13.5)
29 (8.9)
21 (6.4)
16 (4.9)
4 (1.2)
4 (1.2)
0
0
0
0
0
0
0
0
0
0
0
	N=247
80 (32.4)
50 (20.2)
34 (13.8)
15 (6.1)
31 (12.6)
15 (6.1)
13 (5.3)
6 (2.4)
2 (0.8)
1 (0.4)
0
0
0
0
0
0
0
0
0
0
0
	N=80
8 (10.0)
5 (6.3)
7 (8.8)
10 (12.5)
13 (16.3)
14 (17.5)
8 (10.0)
10 (12.5)
2 (2.5)
3 (3.8)
0
0
0
0
0
0
0
0
0
0
0
	0.001
	N=142
18 (12.7)
11 (7.7)
15 (10.6)
15 (10.6)
23 (16.2)
24 (16.9)
14 (9.9)
15 (10.6)
4 (2.8)
3 (2.1)
0
0
0
0
0
0
0
0
0
0
0
	N=185
70 (37.8)
44 (23.8)
26 (14.1)
10 (5.4)
21 (11.4)
5 (2.7)
7 (3.8)
1(0.5)
0
1 (0.5)
0
0
0
0
0
0
0
0
0
0
0
	0.001

	mSOFA – day 4

	Media (IQR
	2 (0-4)
	1 (0-4)
	5 (2-6)
	0.001
	4 (2-6)
	0 (0-2)
	0.001

	N (%)
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
	N=327
118 (36.1)
37 (11.3)
30 (9.2)
25 (7.6)
39 (11.9)
33 (10.1)
20 (6.1)
16 (4.9)
5 (1.5)
3 (0.9)
1 (0.3)
0
0
0
0
0
0
0
0
0
0
	N=247
107 (43.3)
31 (12.6)
26 (10.5)
16 (6.5)
29 (11.7)
20 (8.1)
9 (3.6)
4 (1.6)
3 (1.2)
2 (0.8)
0
0
0
0
0
0
0
0
0
0
0
	N=80
11 (13.8)
6 (7.5)
4 (5.0)
9 (11.3)
10 (12.5)
13 (16.3)
11 (13.8)
12 (15.0)
2 (2.5)
1 (0.3)
1 (1.3)
0
0
0
0
0
0
0
0
0
0
	0.001
	N=142
22 (15.5)
9 (6.3)
13 (9.2)
15 (10.6)
24 (16.9)
20 (14.1)
16 (11.3)
15 (10.6)
4 (2.8)
3 (2.1)
1 (0.7)
0
0
0
0
0
0
0
0
0
0
	N=185
96 (51.9)
28 (15.1)
17 (9.2)
10 (5.4)
15 (8.1)
13 (7.0)
4 (2.2)
1 (0.5)
1 (0.5)
0
0
0
0
0
0
0
0
0
0
0
0
	0.001

	 mSOFA – day 5

	Median (IQR)
	2 (0-5)
	1 (0-4)
	5 (2-7)
	0.001
	4 (2-6)
	0 (0-2)
	0.001

	N (%)
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
	N=295
102 (34.6)
38 (12.9)
28 (9.5)
21 (7.1)
26 (8.8)
33 (11.2)
14 (4.7)
19 (6.4)
8 (2.7)
5 (1.7)
1 (0.3)
0
0
0
0
0
0
0
0
0
0
	N=224
92 (41.1)
36 (16.1)
21 (9.4)
15 (6.7)
19 (8.5)
23 (10.3)
3 (1.3)
9 (4.0)
3 (1.1)
2 (0.8)
1 (0.4)
0
0
0
0
0
0
0
0
0
0
	N=71
 (51.2)
2 (1.6)
7 (5.6)
6 (4.8)
7 (5.6)
10 (8.0)
11 (8.8)
10 (8.0)
5 (4.0)
3 (2.4)
0
0
0
0
0
0
0
0
0
0
0
	0.001
	N=131
19 (14.5)
10 (7.6)
13 (9.9)
10 (7.6)
17 (13.0)
21 (16.0)
13 (9.9)
15 (11.5)
7 (5.3)
5 (3.8)
1 (0.8)
0
0
0
0
0
0
0
0
0
0
	N=164
83 (50.6)
28 (17.1)
15 (9.1)
11 (6.7)
9 (5.5)
12 (7.3)
1 (0.6)
4 (2.4)
1 (0.6)
0
0
0
0
0
0
0
0
0
0
0
0
	0.001

	mSOFA Cardiovascular -day 1

	Median (IQR)
	0 (0-3)
	0 (0-0)
	2 (0-4)
	0.001
	0 (0-4)
	0 (0-0)
	0.001

	 N (%)
0
1
2
3
4
	N=387
271 (70)
7 (1.8)
5 (1.3)
39 (10.1)
65 (16.8)
	N=262
214 (81.7)
4 (1.5)
1 (0.4)
22 (8.4)
21 (8.0
	N=125
57 (45.6)
3 (2.4)
4 (3.2)
17 (13.6)
44 (35.2)
	0.001
	N=189
96 (50.8)
3 (1.6)
4 (2.1)
31 (16.4)
55 (29.1)
	N=198
175 (88.4)
4 (2.0)
1 (0.5)
8 (4.0)
10 (5.1)
	0.001

	mSOFA Cardiovascular -day 2

	Median (IQR)
	0 (0-4)
	0 (0-3)
	4 (0-4)
	0.001
	3 (0-4)
	0 (0-0)
	0.001

	N (%)
0
1
2
3
4
	N=364
212 (58.2)
8 (2.2)
8 (2.2)
44 (12.1)
92 (25.3)
	N=260
179 (68.8)
5 (1.9)
7 (2.7)
29 (11.2)
40 (15.4)
	N=104
33 (31.7)
3 (2.9)
1 (1.0)
15 (14.4)
52 (50.0)
	0.001
	N=168
59(35.1)
3 (1.8)
3 (1.8)
26 (15.5)
77 (45.8)
	N=196
153 (78.1)
5 (2.6)
5 (2.6)
18 (8.2)
15 (7.7)
	0.001

	mSOFA Cardiovascular -day 3

	Median (IQR)
	0 (0-3)
	0 (0-3)
	3 (0-4)
	0.001
	3 (0-4)
	0 (0-0)
	0.001

	N (%)
0
1
2
3
4
	N=327
207 (63.3)
3 (0.9)
0 
27 (19.0)
58 (40.8)
	N=247
181 (73.3)
1 (0.4)
1 (0.4)
26 (10.5)
38 (15.4)
	N=80
26 (32.5)
2 (2.5)
0 (0)
13 (16.3)
39 (48.8)
	0.001
	N=14255 (38.7)
2 (1.4)
0
27 (19.0)
58 (40.8)
	N=185
152 (82.2)
1 (0.5)
1 (0.5)
12 (6.5)
19 (10.3)
	0.001

	SOFA Cardiovascular -day 4

	Median (IQR)
	0 (0-4)
	0 (0-3)
	4 (0-4)
	0.001
	3 (0-4)
	0 (0-0)
	0.001

	N (%)
0
1
2
3
4
	N=280
160 (57.1)
2 (0.7)
4 (1.4)
29 (10.4)
63 (47.4)
	N=207
140 (67.6)
1 90.5)
4 (1.9)
16 (7.7)
46 (22.2)
	N=73
20 (27.4)
1 (1.4)
0
13 (17.8)
39 (53.4)
	0.001
	N=133
47 (35.3)
1 (0.8)
2 (1.5)
20 (15.0)
63 (47.7)
	N=147
113 (76.9)
1 (0.7)
2 (1.4)
9 (6.1)
22 (15.0)
	0.001

	mSOFA Cardiovascular -day 5

	Median (IQR)
	0 (0-4)
	0 (0-4)
	4 (2-4)
	0.001
	4 (0-4)
	0 (0-3)
	0.001

	N (%)
0
1
2
3
4
	N=248
132 (53.2
0
3 (1.2)
27 (10.9)
86 (34.7)
	N=184
116 (63.0)
0
3 (1.6)
16 (8.7)
49 (26.6)
	N=64
16 (25)
0
0
11 (17.2)
37 (57.8)
	0.001
	N=122
39 (32.0)
0
2 (1.6)
15 (12.3)
66 (54.1)
	N=126
93 (73.8)
0
1 (0.8)
12 (9.5)
20 (15.9)
	0.001

	mSOFA Respiratory- day 1

	Median (IQR)
	0 (0-2)
	0 (0-1)
	1 (0-2)
	0.008
	1 (0-2)
	0 (0-1)
	0.007

	N (%)
0
1
2
3
4
	N=387
201 (51.9%)
77 (19.9%)
69 (17.8%)
28 (7.2%)
12 (3.1%)
	N=262
143 (54.6)
61 (23.3)
38 (14.5)
15 (5.7)
5 (1.9)
	N=125
58 (46.4)
16 (12.8)
31 (24.8)
13 (10.4)
7 (5.6)
	0.002
	N=189
91 (48.1%
27 (14.3%)
45 (23.8%)
15 (7.9%)
11 (5.8%)
	N=198
110 (55.6%
50 (25.3%)
24 (12.1%)
13 (6.6%)
1 (0.5%)

	0.001

	mSOFA Respiratory- day 2 

	Median (IQR)
	1 (0-2)
	1 (0-2)
	1 (0-2)
	0.02
	1 (0-2)
	0 (0-1)
	0.001

	N (%)
0
1
2
3
4
	N=364
165 (45.3)
91 (25.0)
76 (20.9)
27 (7.4)
5 (1.4)
	N=260
125 (48.1)
69 (26.5)
47 (18.1)
16 (6.2)
3 (1.2)
	N=104
40 (38.5)
22 (21.2)
29 (27.9)
11 (10.6)
2 (1.9)
	0.09
	N=168
62 (36.9)
41 (24.4)
45 (26.8)
16 (9.5%)
4 (2.4%)
	N=196
103(52.6)
50 (25.5)
31 (15.8)
11 (5.6)
1 (0.5)
	0.006

	mSOFA Respiratory- day 3

	Median (IQR)
	1 (0-2)
	1 (0-2)
	1 (0-2)
	0.004
	1 (0-2)
	0 (0-1)
	0.001

	N (%)
0
1
2
3
4
	N=327
145 (44.3)
85 (26.0)
65 (19.9)
28 (8.6)
4 (1.2)
	N=247
118 (47.8)
65 (26.3)
46 (18.6)
16 (6.5)
2 (0.8)
	N=80
27 (33.8)
20 (25.0)
19 (23.8)
12 (15.0)
2 (2.5)
	0.04
	N=142
46 (32.4)
34 (23.9)
42 (29.6)
17 (12)
3 (2.1)
	N=185
99 (53.5)
51 (27.6)
23 (12.4)
11 (5.9)
1 (0.5)
	0.001

	mSOFA Respiratory- day 4

	Median (IQR)
	1 (0-2)
	1 (0-2)
	2 (0-2)
	0.001
	1 (0-2)
	0 (0-1)
	0.001

	N (%)
0
1
2
3
4
	N=280
120 (42.9)
64 (22.9)
60 (21.4)
30 (10.7)
6 (2.1)
	N=207
100 (48.3)
48 (23.2)
40 (19.3)
17 (8.2)
2 (1.0)
	N=73
20 (27.4)
16 (21.9)
20 (27.3)
13 (17.8)
4 (5.5)
	0.002
	N=133
41 (30.8)
26 (19.5)
39 (29.3)
22 (16.5)
5 (3.8)
	N=147
79 (53.7)
38 (25.9)
21 (14.3)
8 (5.4)
1 (0.7)
	0.001

	mSOFA Respiratory- day 5

	Median (IQR)
	1 (0-2)
	1 (0-2)
	2 (1-3)
	0.001
	1 (0-3)
	0 (0-1)
	0.001

	N (%)
0
1
2
3
4
	N=248
96 (38.7)
71 (28.6)
44 (17.7)
30 (12.1)
7 (2.8)
	N=184
83 (45.1)
54 (29.3)
30 (16.3)
15 (8.2)
2 (1.1)
	N=64
13 (20.3)
17 (26.6)
14 (21.9)
15 (23.4)
5 (7.8)
	0.001
	N=122
32 (26.2)
35 (28.7)
24 (19.7)
25 (20.5)
6 (4.9)
	N=126
64 (50.8)
36 (28.6)
20 (15.9)
5 (4.0)
1 (0.8)
	0.001

	mSOFA Renal- day 1

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.03
	0 (0-0)
	0 (0-0)
	0.14

	N (%)
0
1
2
3
4
	N=387
367 (94.8)
16 (4.1)
3 (0.8)
1 (0.3)
0
	N=262
253 (96.6)
8 (3.1)
1 (0.4)
0
0
	N=125
114 (91.2)
8 (6.4)
2 (1.6)
1 (0.8)
0
	0.10
	N=189
176 (93.1)
10 (5.3)
2 (1.1
1 (0.5)
0
	N=198
191 (96.5)
6 (3.0)
1 (9.5)
0
0
	0.43

	mSOFA Renal- day 2

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.15
	0 (0-0)
	0 (0-0)
	0.57

	N (%)
0
1
2
3
4
	N=364
351 (96.4)
8 (2.2)
4 (1.1)
1 (0.3)
0
	N=260
253 (97.3)
5 (1.9)
2 (0.8)
0
0
	N=104
98 (94.2)
3 (2.9)
2 (1.9)
1 (1.0)
0
	0.29
	N=168
161 (95.8)
4 (2.4)
2 (1.2)
1 (0.6)
0
	N=196
190 (96.9)
4 (2.0)
2 (1.0)
0
0
	0.74

	mSOFA Renal- day 3

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.02
	0 (0-0)
	0 (0-0)
	0.17

	N (%)
0
1
2
3
4
	N=327
316 (96.6)
8 (2.4)
2 (0.6)
1 (0.7)
0
	N=247
242 (98.0)
4 (1.6)
1 (0.4)
0
0
	N=80
74 (92.5)
4 (5.0)
2 (0.6)
1 (0.3)
0
	0.08
	N=142
135 (95.1)
5 (3.5)
1 (0.7)
1 (0.7)
0
	N=185
181 (97.8)
3 (1.6)
1 (0.5)
0
0
	0.46

	mSOFA Renal- day 4

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.48
	0 (0-0)
	0 (0-0)
	0.74

	N (%)
0
1
2
3
4
	N=280
275 (98.2)
3 (1.1)
1 (0.4)
1 (0.4)
0
	N=207
204 (98.6)
2 (1.0)
0
1 (0.5)
0
	N=73
71 (97.3)
1 (1.4)
1 (1.4)
0
0
	0.35
	N=133
131 (98.50
1 (0.8)
1 (0.8)
0
0
	N=147
144 (98.0)
2 (1.4)
0
1 (0.7)
0
	0.51

	mSOFA Renal- day 5

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.46
	0 (0-0)
	0 (0-0)
	0.62

	N (%)
0
1
2
3
4
	N=248
243 (98.0)
4 (1.6)
1 (0.4)
0
0
	N=184
181 (98.4)
3 (1.6)
0
0
0
	N=64
62 (96.9)
4 (1.6)
1 (1.6)
0
0
	0.24
	N=122
119 (97.5)
2 (1.6)
1 (0.8)
0
0
	N=126
124 (98.4)
2 (1.6)
0
0
0
	0.60

	mSOFA Hepatic- day 1

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.28
	0 (0-0)
	0 (0-0)
	0.30

	N (%)
0
1
2
3
4
	N=387
369 (95.3)
13 (3.4)
5 (1.3)
0
0
	N=262
252 (96.2)
5 (1.9)
5 (1.9)
0
0
	N=125
117 (93.6)
8 (6.4)
0
0
0
	0.02
	N=189
178 (94.2)
9 (4.8)
2 (1.1)
0
0
	N=198
191 (96.5)
4 (2.0)
3 (1.5)
0
0
	0.31

	mSOFA Hepatic- day 2

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.34
	0 (0-0)
	0 (0-0)
	0.14

	N (%)
0
1
2
3
4
	N=364
343 (94.2)
15 (4.1)
6 (1.6)
0
0
	N=260
247(95.0)
8 (3.1)
5 (1.9)
0
0
	N=104
96 (92.3)
7 (6.7)
1 (1.0)
0
0
	0.24
	N=168
155 (92.3)
9 (5.4)
4 (2.4)
0
0
	N=196
188 (95.9)
6 (3.1)
2 (1.0)
0
0
	0.32

	mSOFA Hepatic- day 3

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.30
	0 (0-0)
	0 (0-0)
	0.80

	N (%)
0
1
2
3
4
	N=327
312 (95.4)
10 (3.1)
5 (1.5)
0
0
	N=247
234 (94.7)
8 (3.2)
5 (2.0)
0
0
	N=80
78 (97.5)
2 (2.5)
0
0
0
	0.41
	N=142
136 (95.8)
3 (2.1)
3 (2.1)
0
0
	N=185
176 (95.1)
7 (3.8)
2 (1.1)
0
0
	0.52

	mSOFA Hepatic- day 4

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.30
	0 (0-0)
	0 (0-0)
	0.62

	N (%)
0
1
2
3
4
	N=280
271 (96.8)
6 (2.1)
3 (1.1)
0
0
	N=207
199 (96.1)
5 (2.4)
3 (1.4)
0
0
	N=73
72 (98.6)
1 (1.4)
0
0
0
	0.51
	N=133
128 (96.2)
3 (2.3)
2 (1.5)
0
0
	N=147
143 (97.3)
3 (2.0)
1 (0.7)
0
0
	0.79

	mSOFA Hepatic- day 5

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.66
	0 (0-0)
	0 (0-0)
	0.95

	N (%)
0
1
2
3
4
	N=248
238 (96.0)
7 (2.8)
3 (1.2)
0
0 
	N=184
176 (95.7)
5 (2.7)
3 (1.6)
0
0
	N=64
62 (96.9)
2 (3.1)
0 
0
0
	0.58
	N=122
117 (95.9)
3 (2.5)
2 (1.6)
0
0
	N=126
121 (96.0)
4 (3.2)
1(0.8)
0
0
	0.79

	mSOFA Hematological-day 1

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.08
	0 (0-0)
	0 (0-0)
	0.03

	N (%)
0
1
2
3
4
	N=387
347 (89.7)
34 (8.8)
5 (1.3)
1 (0.3)
0
	N=262
240 (91.6)
18 (6.9)
3 (1.1)
1 (0.4)
0
	N=125
107 (85.6)
16 (12.8)
2 (1.6)
0
0
	0.23
	N=189
163 (86.2)
23 (12.2)
3 (1.6)
0
0
	N=!98
184 (92.9)
11 (5.6)
2 (1.0)
1 (0.5)
0
	0.09

	mSOFA Hematological – day 2

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.22
	0 (0-0)
	0 (0-0)
	0.21

	N (%)
0
1
2
3
4
	N=364
316 (84.5)
40 (11.0)
7 (1.9)
1 (0.3) 
0
	N=260
229 (88.1)
28 (10.8)
2 (0.8)
1 (0.4)
0
	N=104
87 (83.7)
12 (11.5)
5 (4.8)
0
0
	0.08
	N=168
142 (84.5)
20 (11.9)
6 (3.6)
0
0
	N=196
174 (88.8)
20 (10.2)
1 (0.5)
1 (0.5)
0
	0.13

	mSOFA Hematological – day 3

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-1)
	0.02
	0 (0-0)
	0 (0-0)
	0.13

	N (%)
0
1
2
3
4
	N=327
272 (83.2)
51 (15.6)
2 (1.4)
0
0
	N=247
212 (85.8)
33 (13.4)
2 (0.8)
0
0
	N=80
60 (75.0)
18 (22.5)
2 (2.5)
0
0
	0.06
	N=142
11 (79.6)
27 (19.0)
2 (1.4)
0
0
	N=185
159 (85.9)
24 (13.0)
2 (1.1)
0
0
	0.31

	mSOFA Hematological – day 4

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.03
	0 (0-0)
	0 (0-0)
	0.08

	N (%)
0
1
2
3
4
	N=280
236 (85.3
42 (14.6)
3 (1.1.)
0
0
	N=207
180 (87.0
27 (13.0)
0
0
0
	N=73
56 (76.7)
14 (19.2)
3 (4.1)
0
0
	0.005
	N=133
107 (80.5)
23 (17.3)
3 (2.3)
0
0
	N=147
129 (87.8)
18 (12.2)
0
0
0
	0.08

	mSOFA Hematological – day 5

	Median (IQR)
	0 (0-0)
	0 (0-0)
	0 (0-0)
	0.002
	0 (0-0)
	0 (0-0)
	0.003

	N (%)
0
1
2
3
4
	N=248
217 (87.5)
28 (11.3)
2 (0.8)
1 (0.4)
0
	N=184
168 (91.3)
16 (8.7)
0
0
0
	64
49 (76.6)
12 (18.8)
2 (3.1)
1 (1.6)
0
	0.003
	N=122
99 (81.1)
20 (16.4)
2 (1.6)
1 (0.8)
0
	N=126
118 (93.7)
8 (6.3)
0
0
0
	0.02





Supplementary Table S2: Characteristics of the study population according to neurological outcome at 3 months and ICU survival.   

	

	All N=387
	Survivors ICU
N=262
	Non-
survivors 
ICU
N=125
	P -value
	UO
N=189
	FO
N=198
	P -value

	ON ADMISSION

	Age, mean (±SD)
	55 (13.0)
	53 (13)
	57 (14)
	0.02
	57 (13)
	52 (13)
	0.001

	Female gender, n (%)
	240 (62)
	158 (40.8)
	82 (21.2)
	0.32
	121 (64.1)
	119 (60.0)
	0.47

	APACHE score, median (IQR)
	12 (8-19)
	10 (7-15)
	19 (14-22)
	0.001
	17 (12-22)
	9 (7-12)
	0.001

	GCS, median (IQR)
	13 (4-15)
	15 (8-15)
	4 (3-10)
	0.001
	5 (3-13)
	15 (13-15)
	0.001

	WFNS, median (IQR)
	3 (1-5)
	1 (1-4)
	5 (3-5)
	0.001
	5 (2-5)
	1 (1-3)
	0.001

	Fisher scale, median (IQR)
	4 (3-4)
	4 (3-4)
	4 (4-4)
	0.001
	4 (4-4)
	4 (3-4)
	0.001

	SOFA score on admission, median (IQR)
	3 (1-7)
	2 (0-5)
	6 (4-9)
	0.001
	6 (3-8)
	1 (0-3)
	0.001

	COMORBIDITIES

	Arterial hypertension, n (%)
	174 (45)
	126 (48.1)
	48 (38.4)
	0.08
	85 (45.0)
	89 (44.9)
	0.99

	Diabetes, n (%)
	33 (8.5)
	22 (8.4)
	11 (8.8)
	0.99
	22 (11.6)
	11 (5.6)
	0.04

	Chronic Heart disease, n (%)
	49 (12.7)
	31 (11.8)
	18 (14.4)
	0.51
	28 (14.8)
	21 (10.6)
	0.23

	Previous Neurological Disease, n (%)
	31 (8)
	18 (6.9)
	13 (10.4)
	0.24
	19 (10.1)
	12 (6.1)
	0.19

	Chronic Kidney Disease, n (%)
	6 (1.6)
	5 (1.9)
	1 (0.8)
	0.67
	2 (1.1)
	4 (2.0)
	0.69

	Chronic Obstructive Pulmonary Disease, n (%)
	34 (8.8)
	18 (6.9)
	16 (12.8)
	0.08
	18 (9.5)
	16 (8.1)
	0.72

	Any Immunosuppression, n (%)
	11 (2.8)
	8 (3.1)
	3 (2.4)
	0.99
	5 (2.6)
	6 (3.0)
	0.99

	Cancer, n (%)
	22 (5.7)
	14 (5.3)
	8 (6.4)
	0.65
	10 (5.3)
	12 (6.1)
	0.83

	Liver Cirrhosis, n (%)
	8 (2.1)
	5 (1.9)
	3 (2.4)
	0.72
	5 (2.6)
	3 (1.5)
	0.49

	SUPPORT THERAPIES DURING ICU STAY

	Vasopressors, n (%)
	215 (55.6)
	103 (39.3)
	112 (89.6)
	0.001
	160 (84.7)
	55 (27.2)
	0.001

	Inotropic agents, n (%)
	73 (18.9)
	29 (11.1
	44 (35.2)
	0.001
	63 (33.)
	10 (5.1)
	0.001

	Mechanical ventilation, n (%)
	214 (55.3)
	96 (36.6)
	118 (94.4)
	0.001
	164 (86.8)
	50 (25.3)
	0..001

	Renal Replacement Therapy, n (%)
	3 (0.8)
	0
	3 (2.4)
	0.03
	3 (1.6)
	0
	0.12

	ECMO, n (%)
	5 (1.3)
	1 (0.4)
	4 (3.2)
	0.04
	4 (2.1)
	1 (0.5)
	0.21

	SAH characteristics and management

	Aneurysm, n (%)
	357 (92.2)
	243 (92.7)
	114 (91.2)
	0.69
	175 (92.6)
	182 (91.9)
	0.85

	Treatment (N=357), n (%)
· endovascular
· surgical
· both
· none
	
251 (70.3)
39 (10.9)
14 (3.9)
53 (14.8)
	
197 (81.1)
19 (7.8)
9 (3.7)
18 (7.4)
	
54 (47.4)
20 (17.5)
5 (4.4)
35 (30.7)
	0.001
	
99 (56.6)
28 (16.0)
9 (5.1)
39 (22.3)
	
152 (83.5)
11 (6.0)
5 (2.7)
14 (7.7)
	0.001

	
	
	
	
	
	
	
	

	Oral Nimodipine for 21 days, n (%)
	303 (84.9)
	220 (90.5)
	83 (72.8)
	0.001
	132 (75.4)
	171 (94.0)
	0.001

	NEUROLOGICAL COMPLICATIONS

	Seizures, n (%)
	81 (20.9)
	52 (19.8)
	29 (23.2)
	0.50
	53 (28.0)
	28 (14.1)
	0.001

	Rebleeding, n (%)
	33 (8.5)
	13 (5.0)
	20 (26.0)
	0.001
	26 (13.8)
	7 (3.5)
	0..001

	Hydrocephalus, n (%)
	150 (38.8)
	87 (33.2)
	63 (50.4)
	0.002
	96 (50.8)
	54 (27.3)
	0.001

	DCI, n (%)
	103 (26.6)
	53 (20.2)
	50 (40.0)
	0.001
	80 (42.3)
	23 (11.6)
	0.001

	Vasospasm, n (%)
	157 (40.6)
	112 (42.7)
	45 (36.0)
	0.22
	81 (42.9)
	76 (38.4)
	0.41

	Intracranial hypertension, n (%)
	153 (39.5)
	47 (17.9)
	106 (84.8)
	0.001
	129 (68.3)
	24 (12.1)
	0.001

	OUTCOMES

	ICU LOS days, median (IQR)
	7 (2-16)
	9 (3-17)
	4 (1-13)
	0.001
	9 (1-18)
	7 (3-14)
	0.35

	Hospital LOS days, mean (IQR)
	18 (10-29)
	23 (16-40)
	5 (1-14)
	0.001
	13 (2-31)
	20 (15-28)
	0.001

	At least one extracranial organ dysfunction over the study period
	330 (85.3)
	209 (79.8)
	121 (96.8)
	0.001
	180 (95.2)
	150 (75.8)
	0.001


APACHE: acute physiology and chronic health score; GCS: Glasgow coma scale; SOFA sequential organ failure assessment; WFNS: world federation neurological surgeons; DCI: delayed cerebral ischemia; ICU: intensive care unit; ECMO: extra-corporeal membrane oxygenation; LOS: length of stay.



Supplementary Table S3: Multivariate Logistic regression to assess the association between having at least one extracranial organ dysfunction during the first 5 days post bleeding and ICU death.
	Variable 
	Odds ratio (95% CI) 

	Extracranial organ dysfunction 
	3.23 (1.06-9.83)

	Age
	1.02 (1.01-1.04)

	WFNS 4-5
	5.15 (2.97-8.94)

	Hydrocephalus
	1.43 (0.84-2.46)

	DCI
	2.59 (1.15-4.42)

	Re-bleeding
	3.72 (1.58-8.74)

	Seizures
	0.65 (0.36-1.19)


SOFA: sequential organ failure assessment; WFNS: world federation of neurological surgeons; DCI: delayed cerebral ischemia

Supplementary Table S4: Generalized multilevel mixed model to assess the association between daily mSOFA score without neurological component and intensive care unit mortality adjusted for age, world federation of neurological surgeons (WFNS) 4-5, hydrocephalus, rebleeding, delayed cerebral ischemia, seizures.

	
	OR (95% CI) 

	SOFA without neurological component 
	1.27 (1.20 – 1.35)

	Age
	1.01 (1.003-1.02)

	WFNS 4-5
	 2.21 (1.63-2.98)

	Hydrocephalus
	1.35 (1.03-1.76)

	DCI
	3.37 (2.59-4.37)

	Re-bleeding
	2.76 (1.81-4.22)

	Seizures
	0.80 (0.60-1.08)

	

	SOFA- respiratory
	1.15 (1.03 – 1.29)

	Age
	1.02 (1.01-1.03)

	WFNS 4-5
	3.47 (2.63-4.58)

	Hydrocephalus
	1.24 (0.95-1.60)

	DCI
	3.87 (3.00-4.98)

	Re-bleeding
	3.03 (1.99-4.61)

	Seizures
	0.85 (0.64-1.13)

	

	SOFA- cardiovascular
	1.35 (1.25 – 1.46)

	Age
	1.02 (1.01-1.03)

	WFNS 4-5
	2.42 (1.81-3.25)

	Hydrocephalus
	1.42 (1.09-1.85)

	DCI
	3.31 (2.55-4.30)

	Re-bleeding
	2.72 (1.78-4.16)

	Seizures
	0.79 (0.59-1.06)

	

	SOFA- hematologic
	1.43 (1.08 – 1.89)

	Age
	1.02 (1.01-1.03)

	WFNS 4-5
	3.71 (2.84 -4.85)

	Hydrocephalus
	1.23 (0.95-1.59)

	DCI
	3.85 (2.98-4.96)

	Re-bleeding
	3.11 (2.05-4.73)

	Seizures
	0.85 (0.64-1.13)

	

	SOFA- hepatic
	0.66 (0.43 – 1.01)

	Age
	1.02 (1.01-1.03)

	WFNS 4-5
	3.88 (2.97-5.06)

	Hydrocephalus
	1.23 (0.95-1.60)

	DCI
	3.98 (3.08-5.14)

	Re-bleeding
	3.05 (2.00-4.64)

	Seizures
	0.83 (0.63-1.12)

	

	SOFA- renal
	2.79 (1.85 – 4.18)

	Age
	1.02 (1.01-1.03)

	WFNS 4-5
	3.96 (3.03- 5.18)

	Hydrocephalus
	1.24 (0.95-1.61)

	DCI
	4.16 (3.21-5.38)

	Re-bleeding
	2.80 (1.84-4.28)

	Seizures
	0.86 (0.64-1.14)


SOFA: sequential organ failure assessment; WFNS: world federation of neurological surgeons; DCI: delayed cerebral ischemia







Supplementary Figure S1:
Violin plot of each Sequential Organ Failure Assessment (SOFA) component in the first 5 days after ICU admission according to the survival status (on the left) and neurological outcome (on the right). P values were calculated through univariate mixed model with time as a categorical variable with random effect at patient identification and time (day). P-value represent the fixed effect of the interaction between time and outcome (survivors vs. non-survivors; favorable vs. unfavorable neurological outcome). Horizontal line represent median (in black) and interquartile range (in white).
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Supplemental Figure S2: Adjusted probability of unfavorable neurological outcome according to daily SOFA score of each non-neurological component of the SOFA score in the first 5 days post bleeding. Panel A) Cardiovascular; Panel B) Respiratory, Panel C) Hepatic, Panel D) Hematological, Panel E) Renal.  Data are presented as mean and 95% Confidence interval. 
A)[image: Gráfico, Gráfico de linhas

Descrição gerada automaticamente]

B)
[image: Gráfico, Gráfico de linhas

Descrição gerada automaticamente]

C)
[image: Gráfico, Gráfico de linhas, Gráfico de caixa estreita

Descrição gerada automaticamente]

D)

[image: Gráfico, Gráfico de linhas

Descrição gerada automaticamente]

E)
[image: Gráfico, Gráfico de linhas

Descrição gerada automaticamente]

Supplemental Figure S3: Adjusted probability of ICU death according to daily SOFA score of each non neurological component of the SOFA score in the first 5 days post bleeding. Panel A) Cardiovascular; Panel B) Respiratory, Panel C) Hepatic, Panel D) Hematological, Panel E) Renal.  Data are presented as mean and 95% Confidence interval. 
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	[bookmark: italic45][bookmark: bold46]Key results
	18
	Summarise key results with reference to study objectives
	12

	[bookmark: italic46][bookmark: bold47]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	13

	[bookmark: italic47][bookmark: bold48]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	12-13

	[bookmark: italic48][bookmark: bold49]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	13

	[bookmark: italic49][bookmark: bold50]Other information

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	2



*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at http://www.strobe-statement.org.
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