Association of vancomycin trough levels, AUC and AUC/MIC ratios with clinical outcomes in patients with enterococcal bacteremia: A prospective cohort study





Additional Table 1. Patient-related factors associated with the efficacy of vancomycin treatment

	n=53
	Efficacy 
Median
(1st and 3rd quartile)
	p

	
	Efficacy 
n=33 (62.3%)

	Non-efficacy
n=20 (37.7%)
	


	Demographics

	Age (year)
	70.0 (61.5-78.5)
	69.0 (59.5-74.3)
	0.934

	Sex, n (%)
M
F
	
20 (74.1)
13 (50.0)
	
7 (25.9)
13 (50.0)
	0.071

	Body Mass Index (kg/m2) 
	24.7 (21.6-28.9)
	27.7 (21.4-31.2)
	0.354


	Severity of infection

	Admission, n (%)
· Service
· Intensive care unit
	
21 (65.6)
12 (57.1)
	
11 (34.4)
  9 (42.9)
	
0.533

	Mechanical ventilation, n (%)
· Yes
· No
	
14 (60.9)
19 (63.3)
	
  9 (39.1)
11 (36.7)
	
0.854

	APACHE II Score 
	14.0 (11.0-18.0)
	11.0 (7.3-24.8)
	0.686

	Charlson Comorbidity Index
	  7.0 (4.0-9.0)
	9.0 (5.3-10.0)
	0.280

	Pitt Bacteremia Score
	  2.0 (0.0-4.5)
	2.0 (0.0-6.0)
	0.772

	Comorbidities, n (%)

	Cardiovascular disease
· Yes
· No
	

24 (63.2)
9 (60.0)
	

14 (36.8)
6 (40.0)
	

0.831

	Neurological disease
· Yes
· No
	
20 (71.4)
13 (52.0)
	
8 (28.6)
12 (48.0)
	
0.145

	Malignancy
· Yes
· No
	
13 (54.2)
20 (69.0)
	
11 (45.8)
9 (31.0)
	
0.269


	[bookmark: _Hlk187339453]Laboratory tests  

	baseline

	Albumin (g/dL)
	2.7 (2.4-3.0)
	2.4 (2.2-2.7)
	0.047

	Creatinine (mg/dL)
	0.7 (0.6-1.1)
	0.9 (0.3-1.8)
	0.563

	eGFR (mL/min/1.73 m²)
	90.0 (71.0-103.5)
	64.0 (25.8-120.0)
	0.186

	at the vancomycin steady-state concentration

	Creatinine (mg/dL)
	0.7 (0.5-1.3)
	0.9 (0.3-2.1)
	0.491

	eGFR (mL/min/1.73 m²)
	88.4 (40.7-111.9)
	45.2 (15.8-106.3)
	0.142


	Source of bacteremia,  n (%)

	· [bookmark: _Hlk187339502]Primary
· Secondary
	17 (60.7)
16 (64.0)
	11 (39.3)
9 (36.0)
	0.805

	Enterococcus species, n (%)

	· Enterococcus feacalis
· Enterococcus faecium
	12 (60.0)
21 (63.6)
	8 (40.0)
12 (36.4)
	0.791

	Co-infection, n (%)

	· Yes
· No
	19 (65.5)
14 (58.3)
	10 (34.5)
10 (41.7)
	
0.591

	MICEtest (μg/mL) (n=52)**

	· 0.5
· 0.75
· 1.0
· 1.5
· 2.0
· 3.0
	0 (0.0)
6 (54.5)
16 (76.2)
8 (53.3)
1 (50.0)
1 (50.0)
	1 (100.0)
5 (45.5)
5 (23.8)
7 (46.7)
1 (50.0) 
1 (50.0)
	
0.644 ‡

	· ≤1
· >1
	22 (66.7)
10 (52.6)
	11 (33.3)
9 (47.4)
	0.316

	MICEtest (μg/mL) (n=52)**
	1.0 (1.0-1.5)
	1.0 (0.8-1.5)
	0.858



MIC: Minimum inhibitory concentration 
* Gram-negative: Acinetobacter baumannii, Acinetobacter pittii, Enterobacter hormaechei, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Morganella morganii. Gram-positive: Staphylococcus epidermidis, Corynebacterium amycolatum, Staphylococcus haemolyticus, Staphylococcus hominis; Yeasts: Candida albicans, Candida parapsilosis, Geotrichum capitatum.
**One patient was excluded from the analysis due to the inability to measure MIC.
† Fisher’s exact test chi-square p value
‡ Linear by linear association p value
Statistical significance for tests other than ‡ and † was assessed using Pearson's chi-square p-values



Additional Table 2.  Patient-related factors influencing the development of acute kidney injury during vancomycin therapy
	n=53
	Acute kidney injury
median
(1st and 3rd quartile)
	p

	
	No
n=28 (52.8%)
	Yes
n=25 47.2%)
	


	Demographics

	[bookmark: _Hlk187339955]Age (year)
	71.0 (63.3-79.0)
	67.0 (59.5-72.5)
	0.193

	Sex, n (%)
M
F
	
19 (70.4)
9 (34.6)
	
8 (29.6)
17 (65.4)
	
0.009

	Body Mass Index (kg/m2) 
	26.5 (21.2-29.3)
	25.0 (22.1-31.2)
	0.510


	Severity of infection

	Admission. n (%)
· Service
· Intensive care unit
	

18 (56.3)
10 (47.6)
	

14 (43.8)
11 (52.4)
	

0.538

	Mechanical ventilation, n (%)
· Yes
· No
	
10 (43.5)
18 (60.0)
	
13 (56.5)
12 (40.0)
	
0.232

	APACHE II Score 
	13.0 (8.0-19.8)
	13.0 (10.0-25.5)
	0.498

	Charlson Comorbidity Index
	7.0 (5.0-9.0)
	8.0 (5.5-9.5)
	0.554

	Pitt Bacteremia Score
	1.0 (0.0-4.0)
	2.0 (0.5-5.0)
	0.637

	Comorbidities, n (%)

	Cardiovascular disease
· Yes
· No
	

19 (50.0)
9 (60.0)
	

19 (50.0)
6 (40.0)
	

0.511

	Neurological disease
· Yes
· No
	
16 (57.1)
12 (48.0)
	
12 (42.9)
13 (52.0)
	
0.506

	Malignancy
· Yes
· No
	
12 (50.0)
16 (55.2)
	
12 (50.0)
13 (44.8)
	
0.707


	[bookmark: _Hlk187339978]Laboratory tests  

	baseline

	Albumin (g/dL)
	2.5 (2.2-2.8)
	2.7 (2.4-3.1)
	0.100

	Creatinine (mg/dL)
	0.7 (0.5-1.0)
	0.8 (0.5-1.7)
	0.293

	eGFR (mL/min/1.73m²)
	90.0 (66.5-111.3)
	67.0 (29.0-96.0)
	0.100

	at the vancomycin steady-state concentration

	Creatinine (mg/dL)
	0.7 (0.4-1.0)
	1.4 (0.6-2.1)
	0.006

	eGFR (mL/min/1.73m²)
	103.0 (79.3-113.7)
	38.5 (15.8-64.0)
	0.000


	[bookmark: _Hlk187340023]Source of bacteremia, n (%)


	· Primary
· Secondary 
	16 (64,0)
12 (42,9)
	9 (36,0)
16 (57,1)
	
0.374

	Enterococcus species, n (%)

	· Enterococcus faecalis
· Enterococcus faecium     
	  9 (45.0)
19 (57.6)
	11 (55.0)
14 (42.4)
	0.365

	Co-infection organism, n (%)

	· Yes
· No
	18 (62.1)
10 (41.7)
	11 (37.9)
14 (58.3)
	0.139

	MICEtest (μg/mL) (n %)**

	· 0.5
· 0.75
· 1
· 1.5
· 2
· 3
	1 (100.0)
7 (63.6)
12 (57.1)
4 (26.7)
2 (100.0)
1 (50.0)
	0 (0.0)
4 (36.4)
9 (42.9)
11 (73.3)
0 (0.0)
1 (50.0)
	
0.381 ‡

	· ≤1
· >1
	20 (60.6)
  7 (36.8)
	13 (39.4)
12 (63.2)
	0.099

	MICEtest (μg/mL) (n=52)**
	1.0 (0.8-1.5)
	1.0 (1.0-1.5)
	0.148



MIC: Minimum inhibitory concentration
* Gram-negative: Acinetobacter baumannii, Acinetobacter pittii, Enterobacter hormaechei, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Morganella morganii. Gram-positive: Staphylococcus epidermidis, Corynebacterium amycolatum, Staphylococcus haemolyticus, Staphylococcus hominis; Yeasts: Candida albicans, Candida parapsilosis, Geotrichum capitatum.
**One patient was excluded from the analysis due to the inability to measure MIC.
‡ Linear by linear association p value
Statistical significance for tests other than ‡ and † was assessed using Pearson's chi-square p-values


Additional Table 3. Vancomycin-related factors associated with 30-day mortality during treatment

	n=53
	30-day mortality
Median
(1st and 3rd quartile)
	p

	
	Survivors
n=38 (71.7%)
	Nonsurvivors
n=15 (28.3%)
	

	Vancomycin

	Dose (mg/kg/day)
	27.2 (22.8-33.0)
	18.2 (13.3-25.0)
	0.001

	Treatment duration (day)
	12.0 (10.0-15.0)
	10.0 (11.0-6.0)
	0.016

	Half-life (t1/2) (hour)
	11.8 (8.2-21.0)
	32.5 (21.2-44.1)
	0.001

	Ctrough-ss (ug/mL)
	16.1 (11.3-21.2)
	18.4 (11.2-26.0)
	0.407

	Ttrough (hour)
	65.5 (54.0-91.5)
	94.0 (60.0-120.0)
	0.120

	AUCss (µg.hour/mL)
	571.3 (446.3-782.6)
	688.4 (545.2-907.9)
	0.213

	AUCss <616 µg.hour/mL  n (%)
	22 (84.6)
	4 (15.4)
	0.041

	AUCss /MICEtest (n=52) *
	510.5 (408.3-756.9)
	515.5 (426.0-822.5)
	0.734


	Co-medications, n (%)

	Antibiotics ** 
· No
· Yes
	
9 (100.0)
29 (65.9)
	
  0 (0.0)
15 (34.1)
	
0.047†

	Nephrotoxic agents ## 
· No
· Yes
	
5 (71.4)
33 (71.7)
	
2 (28.6)
13 (28.3)
	
1.000†



AUC: Area under the curve; AUCss: 24-hour AUC at steady-state concentrations; MIC: Minimum inhibitory concentration; Ctrough-ss: Serum trough concentration at steady-state; Ttrough: Time to Ctrough-ss measurement 
*One patient was excluded from the analysis due to the inability to measure MIC.
** Meropenem, ertapenem, ceftriaxone, cefepime, piperacillin–tazobactam, cefazolin, ampicillin–sulbactam, tigecycline, clarithromycin, colistin, colistimethate, levofloxacin, clindamycin, fosfomycin, polymyxin B.
## Piperacillin-tazobactam, furosemide, hydrochlorothiazide, cefazolin, cefepime, non-steroidal anti-inflammatory drugs (acetylsalicylic acid, dexketoprofen, diclofenac), colistin, colistimethate, ceftriaxone, metamizole, mannitol, amphotericin B, valacyclovir, amikacin, contrast agent.
† Fisher’s exact test chi-square p value
‡ Linear by linear association p value
Statistical significance for tests other than ‡ and † was assessed using Pearson's chi-square p-values



Additional Table 4. Patient-related factors associated with 30-day mortality during vancomycin treatment

	n=53
	30-day mortality
Median
(1st and 3rd quartile)
	p

	
	Survivors
n=38 (71.7%)
	Non-survivors
n=15 (28.3%)
	


	Demographics

	Age (year)
	71.0 (61.5-79.0)
	68.0 (61.0-71.0)
	0.465

	Sex, n (%)
M
F
	
20 (74.1)
18 (69.2)
	
7 (25.9)
8 (30.8)
	
0.696

	Body Mass Index (kg/m2) 
	24.8 (21.1-29.8)
	28.4 (23.4-31.3)
	0.158


	Severity of infection

	Admission, n (%)
· Service
· Intensive care unit
	

26 (81.3)
12 (57.1)
	

6 (18.8)
9 (42.9)
	

0.057

	Mechanical ventilation, n (%)
· Yes
· No
	
15 (65.2)
23 (76.7)
	
8 (34.8)
7 (23.3)
	
0.359

	APACHE II Score 
	12.5 (7.8-17.0)
	21.0 (11.0-28.0)
	0.025

	Charlson Comorbidity Index
	7.0 (4.0-9.3)
	9.0 (6.0-9.0)
	0.161

	Pitt Bacteremia Score
	1.5 (0.0-4.0)
	4.0 (1.0-6.0)
	0.064

	Comorbidities, n (%)

	Cardiovascular disease
· Yes
· No
	

28 (73.7)
10 (66.7)
	

10 (26.3)
5 (33.3)
	

0.737†

	Neurological disease
· Yes
· No
	
21 (75.0)
17 (68.0)
	
7 (25.0)
8 (32.0)
	
0.572

	Malignancy
· Yes
· No
	
15 (62.5)
23 (79.3)
	
9 (37.5)
6 (20.7)
	
0.176

	Renal disease
· Yes
· No
	
  3 (37.5)
35 (77.8)
	
  5 (62.5)
10 (22.2)
	
0.033†


	Laboratory tests  

	baseline

	Albumine (g/dL)
	2.7 (2.4-3.0)
	2.4 (2.2-2.7)
	0.063

	Creatinine (mg/dL)
	0.7 (0.5-1.0)
	1.2 (0.3-2.0)
	0.161

	eGFR (mL/min/1.73m²)
	89.5 (62.8-109.8)
	51.0 (21.0-93.0)
	0.067

	at the vancomycin steady-state concentration

	Creatinine (mg/dL)
	0.7 (0.4-1.1)
	1.6 (0.4-2.9)
	0.043

	eGFR (mL/min/1.73m²)
	86.5 (46.8-112.4)
	31.5 (15.2-87.9)
	0.014


	Source of bacteremia, n (%)


	· Primary
· Secondary 
	20 (71.4)
18 (72.0)

	8 (28.6)
7 (28.0)

	
0.963

	Enterococcus species, n (%)

	· Enterococcus feacalis
· Enterococcus faecium
	12 (60.0)
26 (78.8)
	8 (40.0)
7 (21.2)
	
0.141

	Co-infection organism, n (%)

	· Yes
· No
	22 (75.9)
16 (66.7)
	7 (24.1)
8 (33.3)
	
0.459

	MICEtest (μg/mL) (n=52)**

	· 0.5
· 0.75
· 1
· 1.5
· 2
· 3
	1 (100.0)
8 (72.7)
16 (76.2)
10 (66.7)
1 (50.0)
1 (50.0)
	0 (0.0)
3 (27.3)
5 (23.8)
5 (33.3)
1 (50.0)
1 (50.0)
	
0.889‡ 

	· ≤1
· >1
	25 (75.8)
12 (63.2)
	8 (24.2)
7 (36.8)
	
0.334


	MICEtest (μg/mL) (n=52)**
	1.0 (0.9-1.5)
	1.0 (1.0-1.5)
	0.344


	Acute kidney injury, n (%)

	· No
· Yes
	22 (78.6)
16 (64.0)
	6 (21.4)
9 (36.0)
	0.240



MIC: Minimum inhibitory concentration
* Gram-negative: Acinetobacter baumannii, Acinetobacter pittii, Enterobacter hormaechei, Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Morganella morganii. Gram-positive: Staphylococcus epidermidis, Corynebacterium amycolatum, Staphylococcus haemolyticus, Staphylococcus hominis; Yeasts: Candida albicans, Candida parapsilosis, Geotrichum capitatum.
**One patient was excluded from the analysis due to the inability to measure MIC.
‡ Linear by linear association p value
Statistical significance for tests other than ‡ and † was assessed using Pearson's chi-square p-values
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