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Abstract
Background: The option of initial vancomycin dose for older patients is still controversy.

Methods: Vancomycin trough concentrations in older patients who received vancomycin initial dose of
≥1.5g/day or dosing recommended by package insert (≤1g/day) were compared. The relationship
between independent covariate variables and trough concentration were identi�ed, and changes in renal
function and vancomycin-related nephrotoxicity was evaluated.

Results: About 187 vancomycin trough samples were obtained from 97 older patients (56.7% males,
median age of 70 (IQR=8) years). Signi�cant difference was observed in vancomycin trough
concentration between the two groups (17.22±7.52 vs. 13.78±6.90 mg/L; p=0.037). The proportion of
VCM trough concentration within the therapeutic target concentration was 55% in group A and 48% in
group B. Subsequent dose adjustment should be taken in 54 (65.9 %) patients in group A and 9 (60%)
patients in group B to reach the target trough levels. SCr after medication, baseline eGFR, eGFR after
medication and death had a signi�cant effect on VCM trough concentrations in group A. The incidence of
AKI was 8.5% in group A and 20.0% in group B, logistic regression model showed positive correlation
between vancomycin trough level and the incidence of AKI.

Conclusion: Compared with the recommended dose by package insert, the daily dosing recommendation
of ≥1.5g/d for older patients result in a higher incidence of target trough concentration. Yet, the incidence
of nephrotoxicity has not increase signi�cantly. Prospective studies with large sample size are needed to
de�ne the optimal vancomycin dose in older patients.

Impacts On Practice
Since there are no recommendations of dosing speci�c for the geriatric population in the current
vancomycin therapeutic guidelines, vancomycin dose option for older patients is mainly based on
clinician’s experience.

Although the kidney function of the older patients is reduced, older patients with vancomycin dose of
more than 1.5g/d had signi�cantly higher incidence of target trough concentration compared with
the recommended dose by package insert, and it did not translate to increase AKI.

Prospective studies with large sample size are needed to de�ne the optimal vancomycin dose for
older patients.

Introduction
Vancomycin is a glycopeptide antibiotic that has a strong effect on gram-positive bacterial infections[1].
As a �rst-line treatment option for methicillin-resistant Staphylococcus aureus (MRSA) infection, it is
clinically used for the treatment of osteomyelitis, hospital acquired pneumonia, skin and soft tissue
infections and endocarditis[2]. The e�cacy of vancomycin is dependent on appropriate dosing, which
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should aim to achieve a target serum trough level[3]. Routine therapeutic drug monitor (TDM) of
vancomycin is recommended in clinical practice to optimize drug exposure. According to the clinical
guidelines, a vancomycin dosing of 15–20 mg/ kg of actual body weight every 8-12 h is recommended,
not to exceed 2 g per day in patients with normal renal function, the trough concentration should be
maintained above 10 mg/L to improve the clinical outcome and avoid the development of resistance, and
less than 20 mg/L to reduce the risk of nephrotoxicity[4–6].

A variety of factors are known to affect the pharmacokinetics and serum trough concentrations of
vancomycin, including age, body weight, serum albumin, etc [7, 8]. For geriatric patients, the increased
volume of distribution as well as more likely to have combination of multiple illnesses and take
complicated medications have also been identi�ed as variables that in�uence vancomycin
concentrations[9, 10]. With renal function being the primary route of elimination for intravenous
vancomycin, there is an increased risk of dose accumulation and vancomycin-induced nephrotoxicity in
the older population due to prolonged t1/2, likely attributable to decreased renal function[11]. These
unique characteristics make dosing vancomycin a challenge for clinicians.

There are no recommendations of dosing speci�c for the geriatric population in the current vancomycin
therapeutic guidelines[12]. In previous research, optimal administration based on Bayesian method or
population pharmacokinetic (PPK) analysis might help to predict accuracy dosing[13–16], but little is
known concerning vancomycin dosing in older patients. The package insert for vancomycin recommends
that the daily dosing for the older patients should be half of the dosing for younger adults with normal
renal function(1g/day). Theoretically, lower empiric maintenance doses and monitor vancomycin serum
concentrations earlier than steady state for older patients was needed to accurately calculate drug
elimination and make appropriate dose adjustments for them[17]. However, the pharmacokinetics of
vancomycin in older patients followed the lower daily dosing have not been explored and safety of
vancomycin treatment in these patients were still unknown.

Aims of the study

This retrospective study had the following aims: (1) to explore the vancomycin concentration of older
patients who had received the vancomycin dose recommended by package insert (≤1g/d) or dosing
regimen for younger adult patients (≥1.5g/day); (2) to investigate clinical factors that affect the
vancomycin trough concentration; and (3) to compare the safety of vancomycin treatment of two dosage
regimens in older patients.

Ethical Approval

Ethical approval was given by the medical ethics committee of the third Xiangya Hospital, Central South
University with the following reference number: 2019-S505. We con�rmation that all patients were gave
written informed consent.

Methods
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Patients 

This was a single-center retrospective study performed at The Third Xiangya hospital, Central South
University. We recruited all older inpatients treated with vancomycin from January 2016 to December
2019. Patients treated with vancomycin were eligible for inclusion in the following situation: (i)≥65years
of age; (ii) receiving four or more doses of vancomycin during treatment period; (iii) with TDM before the
fourth or later dose of vancomycin until the steady-state condition was reached. Patients were excluded
if: (i) incomplete case information from the medical records; (ii) patients had received a kidney transplant;
(iii) patients had stage 5 chronic kidney disease (CKD) or receiving regular dialysis.

Study design

This study was designed to include three steps. First, we recorded the doses of the included patients and
separated the latter into two groups: Group A patients were received the initial dose of vancomycin for
younger adults patients with normal kidney function (≥1.5g/day); Group B patients had received the
recommended initial dosage for older patients based on the vancomycin package insert (≤1g/day).
Secondly, we collected data and compared the vancomycin trough concentrations between the two
groups. The relationship between independent covariate variables and vancomycin serum trough
concentration were also evaluated. Thirdly, changes in renal function and vancomycin-related
nephrotoxicity were evaluated. Renal function was assessed by the detection of BUN and SCr before
vancomycin use and at least 2 days after vancomycin use. The estimated glomerular �ltration rate
(eGFR) was calculated by the CKD-EPI (chronic kidney disease-Epidemiology collaboration) equation. The
de�nition of vancomycin induced acute kidney injury (AKI) happen is the development of AKI during
vancomycin treatment or within 3 days after withdrawal. The 2012 Kidney Disease[18]: Improvement
Global Outcome (KDIGO) de�nition of AKI was used as the major criterion to identify AKI: SCr levels
increase ≥0.3 mg/dl (≥26.5umol/l) within 48h or 50% increase from the baseline level within the prior
7days.

Data collection

We retrospectively reviewed medical records and collected data of every patient on baseline patient
characteristics, laboratory variables, hospitalization-related factors and concomitant diseases. The
following variables concerning vancomycin therapy and the use of concomitant drugs were also
collected as comprehensively as possible: indication for vancomycin therapy (prophylactic, local
infection, bacteraemia); variety of vancomycin (Wen kexin, Lai kexin); length of therapy (LOT);
vancomycin daily dose (0.5, 1.0, 1.5, 2.0, 3.0g) and dose adjustment; TDM.

Statistical analysis 

A vancomycin serum trough concentration ranging from 10 to 20mg/l was identi�ed as therapeutic
target. The Wilcoxon two sample test or Kruskal-Wallis test was used to compare vancomycin trough
concentration. Categorical variables were expressed as numbers (percentages) and compared with the
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chi-squared test or Fisher’s exact test. Further, univariate analysis was used to assess the association
between vancomycin serum trough concentration and independent covariate variables in the two groups.
A forward logistic model was used for the assessment of the relationship between vancomycin serum
trough concentration and AKI. Multiple linear regression models were used to identify the effect of
multiple independent variables on vancomycin concentration, variables with a P value of less than 0.2 on
univariate analysis were further examined in multivariate analysis. The time-to-AKI data were compared
by log-rank test using the Kaplan-Meier method. P value of less than 0.05 was deemed signi�cant.
Statistical analyses were conducted using IBM SPSS statistic version 18.0(IBM Corp., Armonk, NY, USA).

Results
Patients included and Trough vancomycin concentrations

A total of 97 older patients were included, of which 82 in group A and 15 in group B. Among them, 56.7%
(55/97) were male, the median age was 70 years (IQR=8) and the average length of hospital stay was 25
days (IQR=18). Baseline characteristics of the older patients are presented in Table 1. A total of 187
vancomycin serum trough samples were measured. Individual variability was observed in the serum
trough concentration of vancomycin in this population, ranging from 3.17 to 45.6 mg/l (Figure 1A). The
trough concentration of vancomycin was 17.22±7.52 mg/L (range 4.64-45.6 mg/L) in 162 samples
obtained from 82 patients in Group A and 13.78±6.90 mg/L (range 3.17-28 mg/L) in 25 samples
obtained from 15 patients in Group B. The serum trough concentrations of vancomycin in Group A were
signi�cantly higher than those in Group B (p=0.037). The proportion of VCM trough concentration within
the therapeutic target concentration (range 10-15 mg/L or 15-20 mg/l) was 55% in Group A and 48% in
Group B. The proportion of vancomycin with supratherapeutic level in group A and B was 30.9% and
20.0%, respectively (Figure 1B).

To reach the target trough levels, 18 patients (22.0%) had the subsequent vancomycin dose adjustment
according to the initial trough concentration in group A, with 5 (6.1%) patients increased the dosage and
13 patients (15.9%) reduced the dosage. Of the remaining 64 (78.0%) patients who maintained the initial
dose of vancomycin in group A, the proportion of vancomycin trough concentration outside the range of
therapeutic target was up to 56.2% (36/64). In Group B, 3 (20%) patients increased the dosage and 2
(13.3%) reduced the dosage. Of the 10 (66.7%) patients maintained the initial dose, the proportion of
vancomycin trough concentration outside the range of therapeutic target was 40% (4/10). The above
data indicate that the actual number of patients who need to be subsequent dose-adjusted should be 54
(65.9 %) in group A and 9 (60%) in Group B.

Relationship between vancomycin serum trough concentration and covariate variables

The vancomycin serum trough concentration of <75 years and ≥75 years patients were 16.81±7.84 mg/l
and 18.02±6.61 mg/l in group A, and 12.00±7.31 mg/l and 16.1±5.75mg/l in group B, respectively.
Although the trough concentration of vancomycin increased with age, no signi�cant difference was
observed in the trough concentration among age levels either in group A (p=0.135) or group B (p=0.134)
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(Figure 2A). The vancomycin serum trough concentration in male and female patients were 16.90±7.44
mg/l and 17.48±7.41 mg/l in group A, 13.97±8.02 mg/l and 13.65±6.34 mg/l in group B, respectively.
There was no signi�cant difference in the trough concentration level between male and female in either
group A (p=0.626) or group B (p=0.918) (Figure 2B).

In the univariate analysis, the covariates included in multiple linear regression analysis in group A were:
age (year); length of therapy (days); baseline BUN (mmol/l); baseline SCr (μmol/l); baseline eGFR
(mL/(min·1.73 m2)); BUN after medication (mmol/l); SCr after medication (μmol/l); eGFR after
medication (mL/min/1.73 m2); surgery (yes or no); ICU admittance (yes or no); cancer (yes or no); sepsis
(yes or no); hypotension (yes or no); mechanical ventilation (yes or no); death (yes or no); hypertension
(yes or no). Finally, SCr after medication (p=0.006), baseline eGFR (p=0.047), eGFR after medication
(p<0.001) and death (p=0.031) were independently associated factors. However, there was no covariate
signi�cantly associated with the trough concentration of vancomycin in group B.

The safety of vancomycin therapy

A total of 10 (10/97, 10.3%) patients developed vancomycin -related AKI. The incidence of AKI was
8.5% 7/82 in group A and 20.0% 3/15 in group B, there was no signi�cant difference in the incidence of
AKI between the two groups (p=0.179). In group A and group B, the trough concentration of vancomycin
in patients who developed AKI was 23.60±9.14 mg/l and 15.62±8.82 mg/l, respectively. Signi�cant
difference was observed in vancomycin trough level between patients with AKI and those without AKI in
group A (p=0.008), no signi�cant difference was found in group B. Vancomycin trough concentration
between patients with AKI and those without was signi�cantly difference (21.94±9.48mg/l vs.
15.99±6.89mg/l; p=0.006), the logistic regression model showed signi�cant relationship between
vancomycin trough concentration and AKI (p=0.002). Furthermore, Kaplen-Meier curves for the
cumulative incidence of AKI showed signi�cant difference between the two groups (p=0.043 by log-rank
test) (Figure 3).

For patients who developed AKI, one had renal replace therapy, others do not show severe clinical
symptom. The BUN and SCr lever were notably increased after vancomycin treatment in group A (7.45 vs.
9.02mmol/l, p=0.015; 84.67 vs. 96.7 μmol/l, p=0.015), the eGFR level have not shown signi�cant decline
(80.41 vs. 76.89 ml/min/1.73m2, p=0.330). The BUN and SCr lever have not shown signi�cant increase in
group B (9.83 vs. 12.19mmol/l, p=0.109; 118.93 vs. 137.73 μmol/l, p=0.101) after vancomycin
administration. Renal function recovered in 1 patient in group A and 2 patients in group B, and improved
in 4 patients in group A. Thus, 71.4% (5/7) of the total AKI in group A and 66.7% (2/3) in group B showed
either recovery or improvement (Table 2). These data indicate that the dosage regimen of vancomycin
even in group A might have a mild effect on renal function in older patients.

Discussion
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Due to frequent multimorbidity, polypharmacy, increased risk of adverse effects, and altered
pharmacokinetics and pharmacodynamics associated with aging, pharmacotherapy in older patients is
challenging[19]. For vancomycin therapy, the e�cacy is dependent on appropriate dosing. Since there are
no recommendations of dosing speci�c for the geriatric population in the current vancomycin therapeutic
guidelines, the halved dose is recommended for older patients in vancomycin package insert. However, no
study has been conducted on the pharmacokinetic characteristics of the halved vancomycin dose in older
patients. This retrospective study aimed to investigate the pharmacokinetic characteristics and safety of
older patients who were administrated with dose regimen for younger adult patients with normal kidney
function (≥1.5g/day) or with a halved dosing of vancomycin (≤1g/d), to provide some suggestions for
vancomycin initial dose selection and prevention of adverse reactions in this crowd of patients.

In this older population, we found a large inter-individual pharmacokinetic of vancomycin exposure
between the two groups. Although the dosing for younger adult patients is not recommended for the
older, most patients were still prescribed with this dose in clinical practice (84.5%). For older patients who
have a certain degree of renal dysfunction, this calls for more attention. We observed more patients in
group A met the target trough concentration of 10-20mg/l than in group B (55% vs. 48%), however, the
proportion of supratherapeutic concentration (30.9%) was signi�cant higher. The halved initial dose of
vancomycin in group B (≤1 g/day) in older patients can still lead to higher drug concentration (20.0%).
Thus, clinicians had the initial vancomycin dose adjusted of some patients according to the target
concentration and therapeutic effect during the treatment (22% in group A and 33.3% in groups B). Of the
patients who did not had the initial dose of vancomycin adjusted, the proportion of vancomycin trough
concentration outside the range of therapeutic target was up to 56.2% (36/64) in group A and 40% (4/10)
in group B, which means the actual number of patients who need to be dose-adjusted should be 54 (65.9
%) in group A and 9 (60%) in group B. These results suggest that the initial dose either in group A or group
B is not appropriate for older patients considering the low incidence of target rate of vancomycin
concentrations. It highlighted the fact that clinicians need to develop an understanding of the importance
of vancomycin concentration monitoring and concern should be focused on how to choose the initial
dose of vancomycin for older patients. Since there are no recommendations speci�c for the geriatric
population in vancomycin guidelines by the Infectious Diseases Society of America (IDSA) [20],
pharmacokinetic studies should be performed to optimize the dose regimen in these crowd of patients
[21].

Several factors that may in�uence the pharmacokinetic and pharmacodynamic of vancomycin have been
identi�ed to be contributed to the inter-individual variability, such as sex, age, body weight, serum albumin
and eGFR. Hypoalbuminemia has been proved to be associated with prolonged vancomycin half-life and
higher AUC in older patients [22]. Total body weight may affect the volume of vancomycin distribution
[7,23]. The present study showed that the trough concentration of vancomycin increased with age despite
no signi�cant difference was observed among age strati�ed, which was consistent with previous study
[24]. The multivariable linear regression models found that SCr after medication (p=0.006), baseline eGFR
(p=0.047) and eGFR after medication (p<0.001) were associated with vancomycin trough concentration
in group A. There was no covariate associated with vancomycin trough concentration in group B, which
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probably owing to the small sample size included in group B have affect the generality of the study
results. Nevertheless, this result illustrated that low-dose vancomycin may not cause signi�cant changes
in eGFR, so it may be more suitable for older patients.

Calculating the optimal dose in older patients is further complicated by the di�culty to accurately
estimate their renal function. Glatard A et al compared the abilities of six different renal function
estimation equations (Cockcroft-Gault (CG), Jelliffe (JEL), Modi�cation of Diet in Renal Disease (MDRD),
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) and modi�ed MDRD and CKD-EPI
equations) to describe vancomycin pharmacokinetics in older patients, the �nal analysis showed
important differences in parameter distributions and AUC estimation, he concluded that each estimation
equations should not be considered interchangeable for model-based estimation of vancomycin
concentrations in older patients [25]. In our study, we choose Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) to estimate the creatinine clearance of older patients due to weight information
of some older patients being unobtained. Besides, older patients who received the high-strength and long-
term vancomycin therapy might results in unstable renal function, CKD-EPI method is more suitable since
it can afford suitable dose adjustment [26].

Older patients are considered a population at high risk of nephrotoxicity when using vancomycin
according to several studies[27,28]. In our study, signi�cant correlations between vancomycin trough
concentration and AKI were observed, the trough concentration in patients with AKI was signi�cantly
higher than those without (21.94±9.48mg/l vs.15.99±6.89mg/l; p=0.006). We observed that the overall
incidence of AKI is lower than previous studies [29]. Meanwhile, even if the trough concentration of
vancomycin in group A was signi�cantly higher than that in group B, there was no signi�cant difference
in the incidence of AKI between the two groups, which suggest that the dose regimen of vancomycin in
both groups had a mild effect on renal function and it was well tolerated for older patients. Surprisingly,
the incidence of AKI in group B is a bit higher than that in group A, the probable reason was that some
patients in group B had renal impairment before vancomycin administrated and lower initial dose of
vancomycin was chosen for them. It is necessary to monitor vancomycin Cmin early to help older patients
improve treatment e�cacy and avoid AKI in the absence of further studies on appropriate initial dosage
recommendation.

There are three limitations in the present study. First, due to the limited sample size, the results need to be
identi�ed in a wider population. Secord, the study was a retrospective design, the dosage of vancomycin
was at physicians’ discretion, and the time of �rst levels collection were variable. Third, some older
patients already have renal function damage before vancomycin administration, which can lead to a
higher vancomycin trough concentration and higher rate of vancomycin -related adverse events.

Conclusion
Compared with the recommended dose by package insert, applying daily dosing recommendations of
≥1.5g/d across older patients results in higher proportion of patients within the therapeutic target
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concentration. Yet, the incidence of nephrotoxicity has not increase signi�cantly compared with the daily
dose recommended by package insert. Prospective studies with large sample size are needed to de�ne
the optimal dose for using this drug in older patients.
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Variable Group A (n=82) Group B (n=15) P-Value*

Demographic factors:      

Age, median (IQR) 70(8) 73(10) 0.273

65-74y, n(%) 62(75.6) 9(60)

75-84y, n(%) 18(22.0) 5(33.3)

≥85y, n(%) 2(2.4) 1(6.7)

male, n(%) 46(56.1) 9(60.0) 0.779

Payment methods:

Basic national medical insurance, n(%) 57(69.5) 11(73.3) 0.766

Self-paying, n(%) 25(30.5) 4(26.7)

In-patient department:

Medical, n(%) 22(26.8) 5(33.3) 0.747

Surgical, n(%) 47(57.3) 7(46.7)

ICU, n(%) 13(15.9) 3(20.0)

Laboratory variables:

Baseline BUN, mmol l-1 7.45±4.87

(1.92-28.9

9.83±4.94

(3.83-18.57)

0.051

Baseline SCr, μmol l-1 84.7±65.0

(32.0-386.0)

118.9±86.4

(51.0-392.0)

0.019

Baseline eGFR, ml min-1 1.73 m-2 80.41±25.09

(9.83-126.67)

60.00±29.05

(12.11-95.85)

0.017

Serum albumin, g l-1 31.0±5.1

(15.6-45.4)

30.4±5.3

(25.0-40.8)

0.682

Hyperuricaemia, n(%) 9 (11) 4 (26.7) 0.092

Hopitalizatiom-related factors:

LOS, median (IQR) 25 (18) 27 (18) 0.34

ICU admittance, n (%) 23(28) 3(20) 0.518

Cancer, n (%) 16(19.5) 1(6.7) 0.229
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Sepsis, n (%) 10(12.2) 1(6.7) 0.535

Hypotension, n (%) 8(9.8) 1(6.7) 0.705

Shock, n (%) 8(9.8) 0(0) 0.207

Surgery, n (%) 48(58.5) 7(46.7) 0.394

Mechanical ventilation, n (%) 15(18.3) 3(20) 0.876

Death, n (%) 1(1.2) 0(0) 0.667

Indication for VAN therapy, n (%):       

Prophylactic, n (%) 6(7.3) 0(0) 0.40

Local infection, n (%) 62(75.6) 12(80.0)

Bacteraemia, n (%) 14(17.1) 3(20.0)

Variety of VAN:

Wen kexin, n(%) 57(69.5) 13(86.7) 0.173

Lai kexin, n(%) 25(30.5) 2(13.3)

Length of therapy, median (IQR) 9(8) 8(8) 0.572

Therapeutic drug monitoring:

Serum Trough concentration (mg dl-1) 17.22±7.52

(4.64-45.6)

13.78±6.90

(3.17-28.00)

0.037

<5mg dl-1, n(%) 1(0.6) 1(4.0) 0.164

5-10 mg dl-1, n(%) 22(13.6) 7(28.0)

10-15 mg dl-1, n(%) 45(27.8) 7(28.0)

15-20 mg dl-1, n(%) 44(27.2) 5(20.0)

>20 mg dl-1, n(%) 50(30.9) 5(20.0)

Concomitant disease:

Hypertension, n (%) 42(51.2) 8(53.3) 0.880

Diabetes, n (%) 20(24.4) 3(20) 0.713

CHD, n (%) 12(14.6) 4(26.7) 0.248

CKD, n (%) 1(1.2) 4(26.7) <0.001
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CLD, n (%) 5(6.1) 1(6.7) 0.933

COPD, n (%) 2(2.4) 1(6.7) 0.385

CHD, coronary heart disease; CKD, chronic kidney disease; CLD, chronic lung disease; COPD, chronic
obstructive pulmonary disease; ICU, intensive care unit; LOS, length of stay; BUN, blood urea nitrogen; SCr,
serum creatinine; eGFR, estimated glomerular �ltration rate IQR, interquartile range; VAN, vancomycin.

*p < 0.05 considered signi�cant 

Table 2 Treatment characteristics for vancomycin
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Variable Group A Group B  P-value*

VAN on renal function:   

Nephrotoxicity (%) 7(8.5) 3(20.0) 0.179

BUN after medication, mmol l-1 9.02±7.20

(1.92-39.55)

12.19±7.76

(5.06-31.84)

0.056

SCr after medication, μmol l-1 96.7±94.7

(34.0-587.0)

137.7±79.0

(48.0-302.0)

0.010

eGFR after medication, ml min-1 1.73 m-2 76.89±26.94

(7.38-112.88)

56.46±31.89

(16.6-108.4)

0.023

Serum Trough concentration (mg dl-1) in AKI patients 23.60±9.14

(11.4-45.6)

15.62±8.82

(7.0-28.0)

/

Length of therapy in AKI patients, median (IQR) 10(10) 11(6) /

BUN after medication in AKI patients, mmol l-1 11.89±7.87

7.51-39.55

11.08±6.21

(5.82-21.01)

/

eGFR after medication in AKI patients, ml min-1 1.73 m-2 34.74±10.80

7.61-54.28

39.16±10.73

(20.04-44.83)

/

Outcome of nephrotoxicity:

No treatment, n(%) 1(14.3) 2(66.7) /

Termination of VAN, n(%) 4(57.1) 1(33.3)

Dose adjustment, n(%) 1(14.3) 0(0)

RRT, n(%) 1(14.3) 0(0)

AKI outcome:

Recovery, n(%) 1(14.3) 2(66.7) /

Improvement, n(%) 4(57.1) 0(0)

Nonrecovery, n(%) 2(28.6) 1(33.3)

IQR, interquartile range; VAN, vancomycin; BUN, blood urea nitrogen; SCr, serum creatinine; eGFR,
estimated glomerular �ltration rate; AKI, acute kidney injury; RRT, renal replacement therapy.

*p < 0.05 considered signi�cant
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Figures

Figure 1

Distribution of vancomycin trough concentrations: 187 samples were obtained from 97 elderly patients.

Figure 2

(A). Comparisons of vancomycin trough concentrations in patients younger than 75 years old or older
than 75 years old in group A and group B. (B). Comparisons of vancomycin trough concentrations in
male and female patients in group A and group B.
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Figure 3

Time to vancomycin-related nephrotoxicity in group A and group B.


