


Supplementary material

Supplementary Table 1. Baseline characteristics of study population according to time of multimodal vasopressor therapy.
	Characteristics
	EMMVT
(n = 299)
	LMMVT
(n = 511)
	DMMVT
(n = 156)

	Male gender (n, %)
	176 (58.9)
	280 (54.8)
	84 (53.8)

	Age (yr, n, %)

	
	18–50
	52 (17.4)
	92 (18.0)
	31 (19.9)

	
	50–60
	46 (15.4)
	90 (17.6)
	36 (23.1)

	
	60–70
	65 (21.7)
	107 (20.9)
	30 (19.2)

	
	70–80
	76 (25.4)
	105 (20.5)
	30 (19.2)

	
	>80
	60 (20.1)
	117 (22.9)
	29 (18.6)

	Admission type

	
	Elective
	21 (7.0)
	21 (4.1)
	5 (3.2)

	
	Emergency
	269 (90.0)
	479 (93.7)
	149 (95.5)

	
	Urgent
	9 (3.0)
	11 (2.2)
	2 (1.3)

	Comorbidity

	
	Congestive heart failure
	99 (33.1)
	157 (30.7)
	40 (25.6)

	
	Hypertension
	49 (16.4)
	85 (16.6)
	24 (15.4)

	
	Diabetes mellitus
	91 (30.4)
	156 (30.5)
	45 (28.8)

	
	Renal failure
	56 (18.7)
	108 (21.1)
	34 (21.8)

	
	Metastatic cancer
	15 (5.0)
	37 (7.2)
	8 (5.1)

	
	Chronic pulmonary disease
	61 (20.4)
	89 (17.4)
	28 (17.9)

	
	Cardiac arrhythmia
	107 (35.8)
	157 (30.7)
	40 (25.6)

	
	Liver diseases
	36 (12.0)
	62 (12.1)
	25 (16.0)

	
	Obesity
	23 (7.7)
	33 (6.5)
	6 (3.8)

	Support therapy

	
	Mechanical ventilation
	238 (79.6)
	414 (81.0)
	137 (87.8)

	
	Renal replacement therapy
	31 (10.4)
	65 (12.7)
	28 (17.9)

	
	SOFA score
	9 (7–12)
	10 (8–13)
	11 (8–13)

	SOFA score for each organ

	
	Cardiovascular
	4 (3.5–4)
	4 (4–4)
	4 (4–4)

	
	Respiration
	3 (0–3)
	3 (0–3)
	3 (0–4)

	
	Liver
	0 (0–1)
	0 (0–2)
	0 (0–2)

	
	CNS
	0 (0–0)
	0 (0–1)
	0 (0–0.25)

	
	Renal
	2 (0.5–3)
	2 (1–4)
	2 (1–3.25)

	
	Coagulation
	0 (0–2)
	1 (0–2)
	1 (0–2)

	
	Positive blood culture
	278 (93.0)
	487 (95.3)
	141 (90.4)


SOFA: sequential organ failure assessment; CNS: central nervous system; EMMVT: early multimodal vasopressor therapy; LMMVT: later multimodal vasopressor therapy; DMMVT: delayed multimodal vasopressor therapy.


Supplementary Table 2. Vasopressor choice in addition to norepinephrine according to 28-day survival.
	Vasopressor
	Total
(n = 966)
	Survivor
(n = 417)
	Non-survivor (n = 549)
	p value

	Second line
	966 (100)
	417 (43.2)
	549 (56.8)
	<0.001

	Vasopressin
	355 (36.7)
	137 (32.9)
	218 (39.7)
	

	Phenylephrine
	338 (35.0)
	154 (36.9)
	184 (33.5)
	

	Dopamine
	160 (16.6)
	66 (15.8)
	94 (17.1)
	

	Epinephrine
	35 (3.6)
	20 (4.8)
	15 (2.7)
	

	Phenylephrine + vasopressin
	19 (2.0)
	5 (1.2)
	14 (2.6)
	

	Vasopressin + epinephrine
	17 (1.8)
	14 (3.4)
	3 (0.5)
	

	Phenylephrine + dopamine
	13 (1.3)
	2 (0.5)
	11 (2.0)
	

	Vasopressin + dopamine
	11 (1.1)
	4 (1.0)
	7 (1.3)
	

	Phenylephrine + epinephrine
	5 (0.5)
	5 (1.2)
	0 (0)
	

	Dopamine + epinephrine
	1 (0.1)
	1 (0.2)
	0 (0)
	

	Dopamine + phenylephrine + vasopressin
	7 (0.7)
	5 (1.2)
	2 (0.4)
	

	Phenylephrine + vasopressin + epinephrine
	3 (0.3)
	3 (0.7)
	0 (0)
	

	Dopamine + epinephrine + vasopressin
	1 (0.1)
	0 (0)
	1 (0.2)
	

	Phenylephrine + dopamine + epinephrine
	1 (0.1)
	1 (0.2)
	0 (0)
	

	Third line
	488 (50.5)
	172 (41.2)
	316 (57.6)
	<0.001

	Vasopressin
	236 (24.4)
	88 (21.1)
	148 (27.0)
	

	Phenylephrine
	149 (15.4)
	48 (11.5)
	101 (18.4)
	

	Dopamine
	62 (6.4)
	16 (3.8)
	46 (8.4)
	

	Epinephrine
	32 (3.3)
	15 (3.6)
	17 (3.1)
	

	Phenylephrine + vasopressin
	5 (0.5)
	1 (0.2)
	4 (0.7)
	

	Vasopressin + epinephrine
	3 (0.3)
	3 (0.7)
	0 (0)
	

	Phenylephrine + epinephrine
	1 (0.1)
	1 (0.2)
	0 (0)
	

	Forth line
	196 (20.3)
	64 (15.3)
	132 (24.0)
	0.015

	Phenylephrine
	60 (6.2)
	21 (5.0)
	39 (7.1)
	

	Vasopressin
	56 (5.8)
	16 (3.8)
	40 (7.3)
	

	Epinephrine
	40 (4.1)
	12 (2.9)
	28 (5.1)
	

	Dopamine
	38 (3.9)
	14 (3.4)
	24 (4.4)
	

	Vasopressin + dopamine
	1 (0.1)
	1 (0.2)
	0 (0)
	

	Vasopressin + epinephrine
	1 (0.1)
	0 (0)
	1 (0.2)
	

	Fifth line
	16 (1.7)
	3 (0.7)
	13 (2.4)
	0.008

	Epinephrine
	13 (1.3)
	1 (0.2)
	12 (2.2)
	

	Phenylephrine
	3 (0.3)
	2 (0.5)
	(0.2)
	


Supplementary Table 3. Cox proportional hazard models including the interaction between SOFA and Multimodal vasopressor therapy groups.
	Factors
	Hazard ratio
	95% CI
	p value

	Age (yr, n, %)

	
	18–50
	Reference
	Reference
	Reference

	
	50–60
	1.658
	1.214–2.265
	0.001

	
	60–70
	1.935
	1.433–2.613
	<0.001

	
	70–80
	2.093
	1.543–2.839
	<0.001

	
	>80
	3.073
	2.285–4.134
	<0.001

	Admission type

	
	Elective
	Reference
	Reference
	Reference

	
	Emergency
	1.751
	1.061–2.889
	0.028

	
	Urgent
	2.317
	1.141–4.704
	0.020

	
	Metastatic cancer
	2.256
	1.666–3.054
	<0.001

	
	Liver diseases
	1.396
	1.089–1.791
	0.009

	
	Obesity
	0.626
	0.413–0.949
	0.027

	
	SOFA score
	1.075
	1.016–1.137
	0.012

	Multimodal vasopressor therapy

	
	EMMVT
	Reference
	Reference
	Reference

	
	LMMVT
	1.623
	1.023–2.574
	0.039

	
	DMMVT
	3.227
	1.853–5.619
	<0.001

	Interaction (interaction between multimodal vasopressor groups and SOFA <8 as reference)

	
	EMMVT* SOFA: 8–10
	1.023
	0.580–1.802
	0.939

	
	LMMVT* SOFA: 8–10
	0.949
	0.622–1.450
	0.810

	
	DMMVT* SOFA: 8–10
	0.564
	0.279–1.137
	0.109

	
	EMMVT* SOFA: 10–13
	0.950
	0.529–1.707
	0.864

	
	LMMVT* SOFA: 10–13
	0.996
	0.622–1.596
	0.987

	
	DMMVT* SOFA: 10–13
	0.702
	0.370–1.334
	0.280

	
	EMMVT* SOFA: >13
	1.507
	0.722–3.146
	0.275

	
	LMMVT* SOFA: >13
	1.463
	0.770–2.779
	0.246

	
	DMMVT* SOFA: >13
	0.822
	0.382–1.766
	0.615


SOFA: sequential organ failure assessment; CI: Confidence interval; EMMVT: early multimodal vasopressor therapy; LMMVT: later multimodal vasopressor therapy; DMMVT: delayed multimodal vasopressor therapy.
*means the interaction the time of multimodal vasopressor and SOFA score.


[bookmark: OLE_LINK11]Supplementary Table 4. Maximal norepinephrine dose (µg/kg/min).
	Group
	EMMVT
	LMMVT
	DMMVT
	p value

	Vasopressin as 2nd
	0.22 (0.16–0.32)
	0.397 (0.3–0.5)
	0.545 (0.5–0.8)
	<0.001

	Catecholamine as 2nd
	0.28 (0.17–0.5)
	0.403 (0.3–0.5)
	0.591 (0.5–1.0)
	<0.001


EMMVT: early multimodal vasopressor therapy; LMMVT: later multimodal vasopressor therapy; DMMVT: delayed multimodal vasopressor therapy.
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Supplementary Fig. 1. The times of the second vasopressor after septic shock onset according to EMMVT, LMMVT and DMMVT groups. EMMVT: early multimodal vasopressor therapy; LMMVT: later multimodal vasopressor therapy; DMMVT: delayed multimodal vasopressor therapy.
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[bookmark: OLE_LINK2]Supplementary Fig. 2. Kaplan-Meier curves stratified by SOFA scores. (A) SOFA <8; (B) SOFA: 8–10; (C) SOFA: 10–13; (D) SOFA >13. SOFA: sequential organ failure assessment; EMMVT: early multimodal vasopressor therapy; LMMVT: later multimodal vasopressor therapy; DMMVT: delayed multimodal vasopressor therapy; ICU: intensive care unit.
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Supplementary Fig. 3. Curves of cumulative hazard according to vasopressor category and the time of second-line vasopressor initiation. EMMVT: early multimodal vasopressor therapy; LMMVT: later multimodal vasopressor therapy; DMMVT: delayed multimodal vasopressor therapy; ICU: intensive care unit.
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