


Supplementary Table 1：Table of Invasive Fungal Disease and Bacterial Infection Sites
	Infection site
	IFD group 
(n = 140)
	Bacterial infection group 
(n = 158)

	Pneumonia
	124
	141

	Nervous system infection
	2
	0

	Bloodstream infection
	2
	2

	Urinary tract infection
	0
	6

	abdominal infection
	7
	7

	Sinusitis / otitis media
	5
	0

	Other localized infections
	[bookmark: _GoBack]0
	2

	Total
	140
	158


IFD：invasive fungal disease
Supplementary Table 2: Clinical and pathogen characteristics.
	Characteristic
	Overall
( = 298)
	bacterial infection
（n = 158）
	IFD(n = 140)
	p

	Male, n (%)
	162 (54.36) 
	91 ( 57.59) 
	71 (50.71) 
	0.234

	Smoking, n (%)
	102 (34.23) 
	56 ( 35.44) 
	46 (32.86) 
	0.639

	Relapse, n (%)
	32 (10.74) 
	9 (  5.70) 
	23 (16.43) 
	0.003

	FISH cytogenetic abnormality, n (%)
	220 (73.83) 
	115 ( 72.78) 
	105 (75.00) 
	0.664

	mSMART criteria, n (%)
	
	
	
	0.602

	standard-risk subgroups
	104 (34.90) 
	53 ( 33.54) 
	51 (36.43) 
	

	high-risk subgroup
	194 (65.10) 
	105 ( 66.46) 
	89 (63.57) 
	

	R ISS stage, n (%)
	
	
	
	0.06

	Ⅰ
	17 ( 5.70) 
	11 (  6.96) 
	6 ( 4.29) 
	

	Ⅱ
	221 (74.16) 
	123 ( 77.85) 
	98 (70.00) 
	

	Ⅲ
	60 (20.13) 
	24 ( 15.19) 
	36 (25.71) 
	

	ISS stage, n (%)
	
	
	
	0.023

	Ⅰ
	25 ( 8.39) 
	14 (  8.86) 
	11 ( 7.86) 
	

	Ⅱ
	108 (36.24) 
	68 ( 43.04) 
	40 (28.57) 
	

	Ⅲ
	165 (55.37) 
	76 ( 48.10) 
	89 (63.57) 
	

	Durie Salmon stage, n (%)
	
	
	
	0.042

	Ⅰ
	10 ( 3.36) 
	5 (  3.16) 
	5 ( 3.57) 
	

	Ⅱ
	39 (13.09) 
	28 ( 17.72) 
	11 ( 7.86) 
	

	Ⅲ
	249 (83.56) 
	125 ( 79.11) 
	124 (88.57) 
	

	subtype, n (%)
	
	
	
	0.308

	A
	192 (64.43) 
	106 ( 67.09) 
	86 (61.43) 
	

	B
	106 (35.57) 
	52 ( 32.91) 
	54 (38.57) 
	

	Myeloma type, n (%)
	
	
	
	0.002

	IgA
	62 (20.81) 
	41 ( 25.95) 
	21 (15.00) 
	

	IgG
	156 (52.35) 
	66 ( 41.77) 
	90 (64.29) 
	

	IgM
	1 ( 0.34) 
	1 (  0.63) 
	0 ( 0.00) 
	

	Light chain disease
	73 (24.50) 
	45 ( 28.48) 
	28 (20.00) 
	

	Others（Asecretory）
	6 ( 2.01) 
	5 (  3.16) 
	1 ( 0.71) 
	

	ECOG , n (%)
	
	
	
	<0.001

	1
	54 (18.12) 
	50 ( 31.65) 
	4 ( 2.86) 
	

	2
	133 (44.63) 
	83 ( 52.53) 
	50 (35.71) 
	

	3
	70 (23.49) 
	24 ( 15.19) 
	46 (32.86) 
	

	4
	24 ( 8.05) 
	0 (  0.00) 
	24 (17.14) 
	

	5
	17 ( 5.70) 
	1 (  0.63) 
	16 (11.43) 
	

	Hypertension, n (%)
	103 (34.56) 
	40 ( 25.32) 
	63 (45.00) 
	<0.001

	Renal impairment , n (%)
	85 (28.52) 
	33 ( 20.89) 
	52 (37.14) 
	0.002

	Chronic pulmonary disease, n (%)
	41 (13.76) 
	16 ( 10.13) 
	25 (17.86) 
	0.053

	Heart failure , n (%)
	57 (19.13) 
	18 ( 11.39) 
	39 (27.86) 
	<0.001

	Diabetes mellitus, n (%)
	44 (14.77) 
	19 ( 12.03) 
	25 (17.86) 
	0.157

	Hepatitis or Liver cirrhosis, n (%)
	32 (10.74) 
	13 (  8.23) 
	19 (13.57) 
	0.137

	Endotoxic shock, n (%)
	24 ( 8.05) 
	1 (  0.63) 
	23 (16.43) 
	<0.001

	Stay in ICU during hospitalization , n (%)
	21 ( 7.05) 
	0 (  0.00) 
	21 (15.00) 
	<0.001

	Hemodialysis or plasma exchange or blood purification , n (%)
	28 ( 9.40) 
	12 (  7.59) 
	16 (11.43) 
	0.258

	UC, n (%)
	35 (11.74) 
	6 (  3.80) 
	29 (20.71) 
	<0.001

	Gastric tube or Ductus nasobile , n (%)
	19 ( 6.38) 
	2 (  1.27) 
	17 (12.14) 
	<0.001

	CVC (%), n (%)
	70 (23.49) 
	20 ( 12.66) 
	50 (35.71) 
	<0.001

	Drainage catheter, n (%)
	11 ( 3.69) 
	3 (  1.90) 
	8 ( 5.71) 
	0.081

	Invasive mechanical ventilation , n (%)
	17 ( 5.70) 
	0 (  0.00) 
	17 (12.14) 
	<0.001

	mask or nasal oxygen inhalation, n (%)
	170 (57.05) 
	57 ( 36.08) 
	113 (80.71) 
	<0.001

	Prior antibiotic therapy in previous month , n (%)
	176 (59.06) 
	45 ( 28.48) 
	131 (93.57) 
	<0.001

	Combination of antibiotics , n (%)
	
	
	
	<0.001

	Combined use of 1 antibiotic
	109 (36.58) 
	38 ( 24.05) 
	71 (50.71) 
	

	Combined use of 2 antibiotic
	57 (19.13) 
	7 (  4.43) 
	50 (35.71) 
	

	Combined use of 3 antibiotic
	10 ( 3.36) 
	0 (  0.00) 
	10 ( 7.14) 
	

	No combination of antibiotics
	122 (40.94) 
	113 ( 71.52) 
	9 ( 6.43) 
	

	Long term and combined use of multiple antibiotics, n (%)
	20 ( 6.71) 
	0 (  0.00) 
	20 (14.29) 
	<0.001

	Treatment regimen , n (%)
	
	
	
	0.001

	mAb-based (any regimen containing a mAb ± other agents)
	17 ( 5.70) 
	4 (  2.53) 
	13 ( 9.29) 
	

	IMiD plus PI (± dexamethasone)
	77 (25.84) 
	39 ( 24.68) 
	38 (27.14) 
	

	IMiD-based (IMiD ± dexamethasone)
	12 ( 4.03) 
	4 (  2.53) 
	8 ( 5.71) 
	

	PI-based regimens
	83 (27.85) 
	44 ( 27.85) 
	39 (27.86) 
	

	Chemotherapy (DCEP, VDT-PACE, CHOP)
	37 (12.42) 
	15 (  9.49) 
	22 (15.71) 
	

	No chemotherapy
	72 (24.16) 
	52 ( 32.91) 
	20 (14.29) 
	

	Disease status, n (%)
	
	
	
	<0.001

	Progressive/refractory disease
	67 (22.48) 
	19 ( 12.03) 
	48 (34.29) 
	

	Partial or complete response
	66 (22.15) 
	39 ( 24.68) 
	27 (19.29) 
	

	Stable disease
	30 (10.07) 
	13 (  8.23) 
	17 (12.14) 
	

	Newly diagnosed
	109 (36.58) 
	73 ( 46.20) 
	36 (25.71) 
	

	Others(The patients received myeloma treatment but the response had not yet been evaluated)
	26 ( 8.72) 
	14 (  8.86) 
	12 ( 8.57) 
	

	Progressive disease, n (%)
	66 (22.15) 
	18 ( 11.39) 
	48 (34.29) 
	<0.001

	Total parenteral nutrition, n (%)
	30 (10.07) 
	4 (  2.53) 
	26 (18.57) 
	<0.001

	Recent surgery within 2 weeks (%)
	18 ( 6.04) 
	6 (  3.80) 
	12 ( 8.57) 
	0.084

	High dose steroid, n (%)
	119 (39.93) 
	59 ( 37.34) 
	60 (42.86) 
	0.332

	Prolonged use of corticosteroids, n (%)
	163 (54.70) 
	76 ( 48.10) 
	87 (62.14) 
	0.015

	stem cell transplant in 30 days, n (%)
	18 ( 6.04) 
	3 (  1.90) 
	15 (10.71) 
	0.001

	Stem cell transplant , n (%)
	
	
	
	<0.001

	Auto-SCT
	29 ( 9.73) 
	6 (  3.80) 
	23 (16.43) 
	

	AlloHCT
	6 ( 2.01) 
	0 (  0.00) 
	6 ( 4.29) 
	

	None
	263 (88.26) 
	152 ( 96.20) 
	111 (79.29) 
	

	Extramedullary infiltration , n (%)
	76 (25.50) 
	27 ( 17.09) 
	49 (35.00) 
	<0.001

	Neutropenia , n (%)
	35 (11.74) 
	4 (  2.53) 
	31 (22.14) 
	<0.001

	Prior fungal infection  , n (%)
	40 (13.42) 
	3 (  1.90) 
	37 (26.43) 
	<0.001

	Hypogammaglobulinaemia  , n (%)
	70 (23.49) 
	46 ( 29.11) 
	24 (17.14) 
	0.015

	Number of hospitalizations in 2 years (median [IQR])
	3.00 [2.00, 6.00]
	2.00 [2.00, 4.00]
	4.50 [2.00, 7.00]
	<0.001

	cycles of treatment (median [IQR])
	2.00 [1.00, 5.00]
	1.00 [0.00, 3.75]
	4.00 [1.00, 7.00]
	<0.001

	Lines of myeloma therapies (median [IQR])
	1.00 [1.00, 2.00]
	1.00 [0.00, 1.00]
	2.00 [1.00, 3.00]
	<0.001

	Duration of neutropenia (median [IQR])
	0.00 [0.00, 0.00]
	0.00 [0.00, 0.00]
	0.00 [0.00, 4.25]
	<0.001

	Age (median [IQR])
	65.00 [59.00, 70.00]
	66.00 [59.00, 70.00]
	64.00 [56.00, 71.00]
	0.526

	Duration of hospitalisation (median [IQR])
	18.00 [13.00, 27.75]
	15.00 [11.00, 19.75]
	24.50 [17.00, 36.25]
	<0.001

	Cumulative steroid dose 30 days (median [IQR])
	366.00 [0.00, 933.00]
	253.00 [0.00, 800.00]
	400.00 [0.00, 1066.00]
	0.03

	Cumulative steroid dose 60 days (median [IQR])
	533.00 [0.00, 1324.75]
	299.50 [0.00, 1299.75]
	583.00 [0.00, 1308.25]
	0.043

	Weight (median [IQR])
	57.00 [53.00, 63.88]
	58.00 [54.25, 64.88]
	55.00 [52.00, 62.00]
	0.095

	Serum complement C3 (mean (SD))
	0.80 (0.23)
	0.81 (0.23)
	0.79 (0.24)
	0.427

	Serum complement C4 (median [IQR])
	0.21 [0.13, 0.26]
	0.21 [0.14, 0.27]
	0.19 [0.11, 0.26]
	0.072

	Immunoglobulin A (median [IQR])
	0.46 [0.17, 2.17]
	0.68 [0.25, 6.19]
	0.30 [0.14, 0.90]
	<0.001

	Immunoglobulin G (median [IQR])
	12.20 [5.92, 40.05]
	9.42 [4.89, 27.61]
	22.45 [7.35, 48.80]
	0.001

	Immunoglobulin M (median [IQR])
	0.24 [0.14, 0.42]
	0.27 [0.14, 0.45]
	0.22 [0.14, 0.38]
	0.269

	Plasma cells of the bone marrow (median [IQR])
	14.00 [3.00, 41.00]
	14.00 [3.00, 39.50]
	15.75 [3.00, 45.00]
	0.224

	NGF The percentage of plasma cells in all nucleated cells (median [IQR])
	9.92 [1.26, 11.47]
	7.61 [1.16, 11.47]
	11.47 [1.75, 11.47]
	0.166

	CRP (median [IQR])
	77.50 [19.21, 90.00]
	90.00 [12.22, 90.00]
	71.96 [25.60, 90.00]
	0.394

	PCT (median [IQR])
	0.74 [0.11, 3.72]
	2.91 [0.08, 3.72]
	0.54 [0.15, 3.68]
	0.519

	Serum total protein (median [IQR])
	67.00 [58.00, 88.00]
	67.00 [60.00, 91.50]
	68.50 [55.00, 88.00]
	0.149

	Serum albumin (median [IQR])
	34.00 [28.00, 37.00]
	36.00 [32.00, 39.00]
	30.00 [26.00, 34.00]
	<0.001

	Serum globulin (median [IQR])
	33.00 [22.00, 58.00]
	29.00 [22.00, 58.00]
	36.50 [22.00, 57.25]
	0.446

	Albumin globulin ratio (median [IQR])
	1.04 [0.55, 1.59]
	1.27 [0.60, 1.69]
	0.90 [0.50, 1.36]
	0.003

	Total bilirubin (median [IQR])
	9.15 [6.60, 14.00]
	8.30 [5.82, 12.07]
	9.90 [7.25, 17.02]
	0.001

	Direct bilirubin (median [IQR])
	4.00 [2.80, 6.10]
	3.40 [2.52, 5.20]
	4.40 [3.20, 7.93]
	<0.001

	ALT (median [IQR])
	18.00 [12.00, 30.00]
	17.00 [12.25, 25.00]
	19.00 [12.00, 37.25]
	0.129

	AST (median [IQR])
	21.00 [16.00, 29.00]
	20.00 [16.00, 27.00]
	22.00 [15.00, 31.00]
	0.275

	ALP (median [IQR])
	78.00 [59.00, 105.00]
	81.00 [64.00, 106.50]
	75.00 [56.75, 104.00]
	0.268

	GGT (median [IQR])
	30.00 [16.00, 55.00]
	28.50 [16.00, 46.25]
	33.50 [16.00, 67.50]
	0.108

	LDH (median [IQR])
	224.00 [157.00, 401.75]
	201.50 [153.00, 344.00]
	252.50 [172.25, 496.25]
	0.006

	Cholinesterase (median [IQR])
	4649.00 [3594.25, 5612.75]
	5019.00 [4137.00, 6132.75]
	4185.50 [2937.00, 4847.75]
	<0.001

	Blood urea (median [IQR])
	6.70 [4.50, 10.20]
	6.65 [4.82, 9.00]
	6.80 [4.10, 12.08]
	0.921

	Serum creatinine (median [IQR])
	81.00 [60.00, 148.75]
	80.50 [60.00, 145.00]
	81.50 [59.00, 158.50]
	0.851

	Corrected serum calcium (median [IQR])
	2.21 [2.12, 2.32]
	2.24 [2.17, 2.36]
	2.18 [2.08, 2.27]
	<0.001

	Urine kappa light chain (median [IQR])
	0.05 [0.02, 1.08]
	0.04 [0.02, 0.74]
	0.11 [0.02, 1.08]
	0.092

	Urine lambda light chain (median [IQR])
	0.05 [0.05, 2.13]
	0.05 [0.05, 1.45]
	0.06 [0.05, 2.13]
	0.38

	urine light chain ratio (median [IQR])
	0.60 [0.37, 15.05]
	0.40 [0.25, 14.47]
	0.80 [0.40, 15.05]
	0.087

	Serum kappa light chain (median [IQR])
	6.36 [3.15, 21.42]
	6.16 [3.38, 21.42]
	6.61 [2.89, 23.80]
	0.725

	Serum lambda light chain (median [IQR])
	4.68 [1.53, 14.76]
	4.35 [1.68, 11.40]
	5.16 [1.30, 14.76]
	0.39

	Serum light chain ratio (median [IQR])
	1.38 [0.09, 4.98]
	1.63 [0.27, 3.88]
	1.17 [0.03, 10.49]
	0.251

	WBC (median [IQR])
	4.90 [3.18, 7.12]
	5.12 [3.89, 7.12]
	4.64 [2.36, 7.04]
	0.015

	Haemoglobin (median [IQR])
	83.00 [70.00, 102.75]
	90.00 [75.25, 113.00]
	77.50 [66.75, 90.00]
	<0.001

	Platelet (median [IQR])
	132.00 [73.25, 200.00]
	153.00 [95.75, 207.50]
	99.50 [57.00, 165.50]
	<0.001

	Neutrophil percentage (median [IQR])
	63.35 [49.00, 77.00]
	63.35 [53.12, 74.27]
	63.35 [37.27, 79.62]
	0.622

	Lymphocyte percentage (median [IQR])
	17.80 [8.93, 27.40]
	22.15 [14.20, 30.23]
	11.50 [2.30, 24.55]
	<0.001

	Neutrophils (median [IQR])
	3.07 [1.72, 4.92]
	3.18 [2.16, 4.94]
	2.80 [0.88, 4.64]
	0.051

	Lymphocytes (median [IQR])
	0.92 [0.52, 1.47]
	1.07 [0.74, 1.71]
	0.69 [0.16, 1.21]
	<0.001

	INR (median [IQR])
	1.11 [1.03, 1.24]
	1.07 [1.00, 1.20]
	1.20 [1.08, 1.30]
	<0.001

	Mb (median [IQR])
	62.70 [21.00, 96.75]
	54.00 [21.00, 96.75]
	67.85 [21.17, 96.75]
	0.304

	CK MB (median [IQR])
	1.50 [0.80, 1.77]
	1.45 [0.90, 1.77]
	1.50 [0.70, 1.77]
	0.957

	TnT (median [IQR])
	0.03 [0.01, 35.88]
	0.03 [0.01, 35.88]
	0.03 [0.01, 0.31]
	0.899

	BNP (median [IQR])
	3831.13 [478.75, 3831.13]
	3831.13 [288.00, 3831.13]
	3831.13 [830.25, 3831.13]
	0.01


IFD, invasive fungal disease; FISH：Fluorescence in site hybridization；ISS: International Staging System；R-ISS: revised ISS; IgA: Immunoglobulin A; IgG: Immunoglobulin G; IgM: Immunoglobulin M;ECOG: Eastern Cooperative Oncology Group performance; UC: urinary catheter；CVC: Central venous Catheter; mAb , monoclonal antibody; IMiD, immunomodulatory drug; PI：proteasome inhibitor； Allo-SCT: Allogeneic stem cell transplantation；Auto-SCT: Autologous stem cell transplantation CRP:C-Reactive Protein; PCT: Procalcitonin; ALT :Alanine Aminotransferase; AST :Aspartate Aminotransferase ;ALP :Alkaline Phosphatase ; GGT: γ-Glutamyl Transpeptidase; LDH: Lactate Dehydrogenase; WBC: White Blood Cell; INR：International Normalized Ratio；Mb：Myoglobin；CK-MB：Creatine Kinase-MB Isoenzyme；TnT ：Troponin T；BNP：Brain Natriuretic Peptide

Supplementary Figure 1：Visualization of missing values
[image: 缺失值多维度分布组合图][image: 缺失值填补图1]
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