Supplementary Table 1　 Hospital characteristics in the groups classified by the frequency of PAC use
	　
	Low frequency
	Medium frequency
	High frequency
	P value

	Number of hospitals
	25
	24
	25
	

	PAC use median %, IQR
	1 [0, 2]
	14 [10, 16]
	36 [29, 40]
	<0.001

	Hospital type (%)
	
	
	
	<0.001

	 University hospital
	  3016 (20.0) 
	 12038 (56.6) 
	 15291 (64.9) 
	

	 Public hospital
	  7373 (48.8) 
	  6117 (28.8) 
	  4976 (21.1) 
	

	 Private hospital
	  4707 (31.2) 
	  3116 (14.6) 
	  3288 (14.0) 
	

	Number of Hospital beds, median, IQR
	550 [500, 992]
	664 [603, 731]
	722 [613, 1086]
	<0.001

	Number of ICU beds, median, IQR
	 10 [8, 14]
	 12 [10, 14]
	 14 [12, 18]
	<0.001

	Number of ICU doctors , median, IQR
	  2 [2, 3]
	  2 [1, 3]
	  2 [1, 5]
	<0.001

	Number of ICU nurses, median, IQR
	 34 [29, 35]
	 38 [29, 53]
	 42 [30, 49]
	<0.001

	Number of ICU CEs, median, IQR
	  1 [1, 2]
	  1 [0, 1]
	  1 [1, 4]
	<0.001

	Number of ICU pharmacists, median, IQR
	  1 [1, 2]
	  1 [1, 2]
	  1 [1, 2]
	<0.001


ICU: Intensive care unit, CE: Clinical engineer, Small group includes hospitals: The small group includes hospitals with lower frequency of PAC use. Large group: The large group includes hospitals with higher frequency of PAC use. Medium group: Between small and large group.

Supplementary Table 2 Vital signs and blood tests in all unmatched patients
	　
	PAC(-)
	PAC(+)
	SMD

	Number of patients
	48181
	11741
	

	Vital signs
	
	
	

	Heart rate-max, bpm/min
	103 [90, 119]
	 97 [88, 110]
	0.24

	Heart rate-low, bpm/min
	 67 [58, 78]
	 70 [62, 80]
	0.16

	systolic blood pressure- max, mmHg
	150 [134, 169]
	140 [127, 154]
	0.44

	systolic blood pressure - min, mmHg
	 90 [78, 104]
	 85 [76, 95]
	0.3

	mean blood pressure - max, mmHg
	101 [90, 113]
	 93 [85, 103]
	0.49

	mean blood pressure - min, mmHg
	 61 [53, 70]
	 58 [53, 64]
	0.29

	diastole blood pressure - max, mmHg
	 76 [66, 88]
	 70 [61, 80]
	0.39

	diastole blood pressure - min, mmHg
	 47 [40, 55]
	 45 [40, 51]
	0.21

	Body temperature - max, ℃
	 37.7 [37.2, 38.3]
	 37.9 [37.4, 38.3]
	0.07

	Body temperature - min, ℃
	 36.3 [35.9, 36.7]
	 36.2 [35.8, 36.6]
	0.06

	Respiratory rate - max, /min
	 25 [22, 30]
	 24 [20, 28]
	0.33

	Respiratory rate - min, /min
	 12 [10, 15]
	 11 [10, 12]
	0.39

	GCS.E
	  4 [3, 4]
	  4 [4, 4]
	0.45

	GCS.V
	  5 [4, 5]
	  5 [5, 5]
	0.49

	GCS.M 
	  6 [6, 6]
	  6 [6, 6]
	0.34

	Laboratory values
	
	
	

	Hematocrit - max, %
	 33.1 [29.1, 37.6]
	 32.8 [30.0, 36.1]
	0.04

	Hematocrit - min, %
	 30.2 [26.2, 34.9]
	 28.8 [26.2, 31.7]
	0.25

	WBC - max
	 10.9 [8.0, 14.7]
	 11.3 [8.9, 14.2]
	0.04

	WBC - min
	  9.0 [6.4, 12.2]
	  8.7 [6.7, 11.1]
	0.15

	Platelet - min
	155 [104, 212]
	102 [77, 134]
	0.7

	Creatinine - max, mg/dl
	  0.9 [0.7, 1.5]
	  1.1 [0.8, 1.6]
	<0.01

	Creatinine - min, mg/dl
	  0.8 [0.6, 1.3]
	  0.9 [0.7, 1.2]
	0.04

	BUN - max, mg/dl
	 20.0 [14.0, 32.0]
	 19.8 [15.1, 26.7]
	0.23

	Na - max, mEq/l
	141 [138, 143]
	143 [140, 146]
	0.46

	Na - min, mEq/l
	136 [133, 139]
	138 [135, 140]
	0.32

	K - max, mEq/l
	  4.3 [4.0, 4.7]
	  4.6 [4.3, 4.9]
	0.38

	K - min, mEq/l
	  3.7 [3.4, 4.0]
	  3.8 [3.5, 4.1]
	0.19

	Albumin - max, g/dl
	  2.9 [2.4, 3.4]
	  3.2 [2.9, 3.6]
	0.52

	Albumin - min, g/dl
	  2.7 [2.2, 3.2]
	  2.9 [2.5, 3.3]
	0.31

	Bilirubin - max, mg/dl
	  0.9 [0.6, 1.3]
	  1.2 [0.8, 1.9]
	0.16

	Body sugar - max, mg/dl
	169 [139, 212]
	193 [168, 224]
	0.24

	Body sugar - min, mg/dl
	115 [97, 135]
	125 [108, 141]
	0.22

	Lactate, mmol/l
	  2.0 [1.3, 3.3]
	  2.9 [1.9, 4.4]
	0.25


PAC: Pulmonary artery catheter, SMD: Standardized mean difference, GCS: Glasgow coma scale, WBC: White blood cell, BUN: Blood urea nitrogen

Supplementary Table 3 Vital signs and blood tests in all matched patients
	　
	PAC(-)
	PAC(+)
	SMD

	Number of patients
	5675
	5675
	　

	Vital signs
	
	
	

	Heart rate-max, bpm/min
	 99 [88, 112]
	 98 [88, 110]
	0.01

	Heart rate-low, bpm/min
	 68 [59, 78]
	 69 [60, 79]
	0.03

	systolic blood pressure- max, mmHg
	141 [127, 157]
	142 [128, 157]
	0.01

	systolic blood pressure - min, mmHg
	 86 [76, 97]
	 87 [77, 96]
	<0.01

	mean blood pressure - max, mmHg
	 95 [86, 106]
	 95 [87, 105]
	0.01

	mean blood pressure - min, mmHg
	 59 [52, 65]
	 59 [53, 65]
	0.02

	diastole blood pressure - max, mmHg
	 72 [63, 81]
	 71 [62, 81]
	0.01

	diastole blood pressure - min, mmHg
	 45 [39, 51]
	 46 [40, 52]
	0.03

	Body temperature - max, ℃
	 37.6 [37.2, 38.1]
	 37.8 [37.3, 38.2]
	0.04

	Body temperature - min, ℃
	 36.1 [35.7, 36.5]
	 36.2 [35.8, 36.6]
	0.04

	Respiratory rate - max, /min
	 25 [21, 29]
	 24 [21, 28]
	0.03

	Respiratory rate - min, /min
	 11 [10, 13]
	 12 [10, 13]
	0.01

	GCS.E
	  4 [4, 4]
	  4 [4, 4]
	<0.01

	GCS.V
	  5 [5, 5]
	  5 [5, 5]
	<0.01

	GCS.M 
	  6 [6, 6]
	  6 [6, 6]
	0.01

	Laboratory values
	
	
	

	Hematocrit - max, %
	 33.4 [30.2, 37.2]
	 33.5 [30.3, 37.2]
	0.01

	Hematocrit - min, %
	 29.4 [26.3, 33.0]
	 29.3 [26.5, 32.6]
	0.01

	WBC - max
	 11.3 [8.7, 14.5]
	 11.5 [9.0, 14.5]
	0.01

	WBC - min
	  8.6 [6.5, 11.3]
	  8.8 [6.8, 11.4]
	<0.01

	Platelet - min
	111 [80, 153]
	111 [82, 150]
	<0.01

	Creatinine - max, mg/dl
	  1.1 [0.8, 1.6]
	  1.1 [0.8, 1.5]
	<0.01

	Creatinine - min, mg/dl
	  0.9 [0.7, 1.3]
	  0.9 [0.7, 1.3]
	<0.01

	BUN - max, mg/dl
	 20.0 [15.0, 27.9]
	 20.0 [15.0, 27.4]
	<0.01

	Na - max, mEq/l
	142 [140, 145]
	142 [140, 145]
	0.02

	Na - min, mEq/l
	137 [134, 140]
	137 [134, 140]
	<0.01

	K - max, mEq/l
	  4.5 [4.2, 4.9]
	  4.6 [4.3, 4.9]
	0.01

	K - min, mEq/l
	  3.8 [3.5, 4.1]
	  3.8 [3.5, 4.0]
	0.01

	Albumin - max, g/dl
	  3.2 [2.8, 3.5]
	  3.2 [2.8, 3.5]
	0.04

	Albumin - min, g/dl
	  2.9 [2.5, 3.2]
	  2.9 [2.5, 3.2]
	0.03

	Bilirubin - max, mg/dl
	  1.1 [0.7, 1.7]
	  1.1 [0.8, 1.7]
	0.01

	Body sugar - max, mg/dl
	192 [161, 229]
	190 [164, 223]
	0.01

	Body sugar - min, mg/dl
	121 [104, 138]
	122 [105, 139]
	0.01

	Lactate, mmol/l
	  2.6 [1.6, 4.5]
	  2.8 [1.8, 4.5]
	0.02


PAC: Pulmonary artery catheter, SMD: Standardized mean difference, GCS: Glasgow coma scale, WBC: White blood cell, BUN: Blood urea nitrogen

