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constructed based on the influencing factors
of vancomycin trough concentration
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Abstract

Objective: To evaluate the influencing factors of Vancomycin trough concentration in blood, construct an individualized
Vancomycin administration model for rational use of Vancomycin. Methods: The clinical data of Vancomycin trough con-
centration in blood from June 2020 to December 2022 in our hospital were analyzed retrospectively. The effects of age, sex,
Vancomycin administration and cumulative dose, albumin, total bilirubin, alanine aminotransferase, Creatinine (CR), urea (Bun),
Creatinine clearance rate (Ccr), and time of blood sample collection on Vancomycin trough concentration were analyzed. A
linear regression equation for the influencing factors of Vancomycin trough concentration in blood was constructed. Results:
Sixty-six patients (82.5%) were treated with Vancomycin by intravenous drip. Significant differences existed in the influence of
patients’ age, Vancomycin administration, CR, Bun and Ccr on Vancomycin trough concentration (P < 0.05). Vancomycin trough
concentration in blood showed negative correlated with Ccr (P < 0.05). The regression model of Vancomycin trough
concentration in blood was y = 40.911 - 10.971 X method of administration - 1.715 X% collection time + [.018 X cumulative
dose - 0.178 x Ccr, the model could predict 41.30% Vancomycin trough concentration in blood. Conclusion: The influencing
factors of Vancomycin trough concentration in blood were complex. The constructed regression model of Vancomycin
concentration in plasma may provide a scientific reference for individualized administration of Vancomycin in clinical practice.
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Introduction

Gram-positive cocci (gram-positive cocci) are common
pathogens causing infections after surgery or trauma, such as
Staphylococcus aureus. Due to the extensive use of broad-
spectrum antibiotics, the resistance of gram-positive cocci is
increasing year by year and leads to a high rate of serious
infection and mortality of methicillin-resistant gram-positive
cocci, which seriously threatens human health and life.'~
Methicillin resistant Staphylococcus aureus (MRSA) is
resistant to most P-lactam antibiotics such as penicillin,
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cephalosporins, Carbapenem, Macrolide, and quinolones;
however, it has good sensitivity to glycopeptides, oxazolidin-
2-one antibiotics. Vancomycin is a representative glycopep-
tide antimicrobial agent and is currently the first choice for the
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treatment of infections caused by methicillin-resistant gram-
positive cocci, such as MRSA.>* However, it is necessary to
perform vancomycin concentration measurements in plasma
due to its narrow therapeutic index and dose response varies
from individual to individual. The previous study confirmed
that individualized Vancomycin administration based on an
individualized dosing decision-making system can effectively
improve the Vancomycin trough concentration compliance
rate, improve the clinical treatment efficiency, and reduce
nephrotoxicity in patients.”® Of note, higher Vancomycin
trough levels and ICU residence might be associated with a
greater risk for Vancomycin-associated nephrotoxicity.”’
Chinese guidelines for therapeutic drug monitoring of Van-
comycin (2020) recommended Vancomycin concentrations of
10-20 pg/mL for the treatment of common infections and 15-
20 pg/mL for the severe infections. However, Vancomycin
concentration can be affected by various factors, such as
dosage, pathophysiology and combination of drugs.® The high
concentration of Vancomycin usually results in higher inci-
dence of adverse reactions, nausea, vomiting, skin rash, and
renal damage.’ Notably, the acute kidney injury is usually seen
in patients with high Vancomycin concentrations.'® Therefore,
to explore the influencing factors of Vancomycin concentra-
tion in blood and construct the predicting model of Vanco-
mycin concentration are important for Vancomycin
therapeutic drug monitoring and improve the clinical thera-
peutic efficacy.

In this paper, we sought to explore the risk factors affecting
the concentration of Vancomycin based on the retrospectively
analysis of Vancomycin drug concentration monitoring in our
hospital. Moreover, we also aimed to construct a model to
evaluating Vancomycin concentration for patients, which will
provide a reference for the formulation of individualized
Vancomycin dose in patients, especially in critically ill
patients.

Data and Methods

Data Source

Pass Pharm Assist (Sichuan Meikang Pharmaceutical Soft-
ware R & D Co., Ltd.), data of 80 patients with Vancomycin
from June 2020 to December 2022 were retrospectively se-
lected and their clinical data were collected, including gender,
age, height (cm), weight (kg), clinical diagnosis, department
of examination, Vancomycin and dosage, albumin (ALB,
reference value 40-55 g/L), serum total bilirubin (TBIL,
reference value 4-26 pumol/L), alanine amino transferase (Alt,
reference value 7-40 U/L), creatinine (CR, reference value 40-
130 umol/L), urea (BUN, reference value 2.3-7.1 mmol/L),
Vancomycin valley concentration and time of Blood Col-
lection (d). The creatinine clearance rate (Ccr, mL/min) was
calculated according to the age, weight and CR of the patients.
The Ccr male= (140-year-old) x weight/ (0.818 x serum
creatinine), the Ccr female = 0.85 x Ccr male.

Inclusion criteria: (1) Vancomycin therapy for at least
3 days; (2) patients who agree to therapeutic drug monitoring
of Vancomycin; (3) patients with clear diagnosis of infection;
(4) written informed consent. Exclusion criteria: (1) pregnant
or breastfeeding women; (2) unable to cooperate with drug
monitoring of Vancomycin; (3) Vancomycin therapy for less
than 3 days; (4) patients with undefined diagnosis of infection;
(5) patients with incomplete clinical data.

Vancomycin Concentration Test

BMbio-POCT10 automatic chemiluminescence analyzer for
Vancomycin concentration detection was bought from Beijing
Danda Biotechnology Co., Ltd. Micro-high speed centrifuge
was purchased from Hangzhou Aosen Instruments Co., Ltd.
The Vancomycin blood concentration test kit, the quality
control solution and the standard solution were all bought
from Jiangsu Bayming Biotechnology Co., Ltd.

After Vancomycin treatment, approximately 2~3 mL of
peripheral venous blood was collected from patients with
potassium EDTA anticoagulation, and 150 pL of upper serum
was obtained by centrifugating at a speed of 3000 R/MIN,
with a radius of 10 cm. Then, the valley concentration of
Vancomycin in plasma was detected by fluorescence polari-
zation immunoassay and a parallel quality control was set
up. The detection range was 5-30 pug/mL. The effective plasma
concentration range of Vancomycin was 10-20 pg/mL."!

Research Methods

“Questionnaire on Vancomycin use and monitoring of plasma
valley drug concentration in hospitalized patients” was per-
formed. The differences of Vancomycin concentrations in
different sex, age, body mass index (BMI, Kg/cmz), admin-
istration method, cumulative dose (g) Alb, Tbil, ALT, CR,
Bun, CCR and time of blood Vancomycin collection were
compared. In addition, patients were divided into 3 groups
according to their Vancomycin trough blood pressure con-
centrations: normal group (10-20 pg/mL), low concentration
group (<10 pg/mL) and high concentration group (>20 pg/
mL). The difference of each study index in the 3 groups was
analyzed.

Statistical Treatment

SPSS 25.0 statistical software package was used for statistical
analysis. Measurement data are expressed as X +s and count
data as frequency. Comparisons of measured data between
groups were performed with ¢ test or one-way ANOVA, and
comparisons of counted data were carried out by y* test or
Fisher’s exact test. The patient’s age, BMI ’s method of ad-
ministration, cumulative dose of Vancomycin, ALB, Tbil,
ALT, CR, Bun, CCR, and the time of blood sample collection
were used as independent variables, and the trough concen-
tration of Vancomycin in blood was defined as dependent
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variables. Pearson correlation analysis was performed be-
tween independent and dependent variables, and multivariate
linear stepwise regression was used to simulate linear re-
gression equations to evaluate model prediction efficiency
with fitting index (R?), test level o = 0.05. P < 0.05 was
statistically significant.

Results

General Patient Information

A total of 80 patients were enrolled, including 49 men (61.25%)
and 31 women (38.75%), with a mean age of 54.46 =+
13.48 years. There were 21 cases of peritoneal dialysis related
peritonitis (26.25%), 17 cases of bloodstream infection (21.25%),
12 cases of pulmonary infection (15.00%), 12 cases of Endo-
carditis infection (15.00%), 5 cases of urinary system infection
(6.25%), 5 cases of skin, mucosa and muscle tissue infection
(6.25%), 2 cases of central nervous system infection (2.5%) and
1 case of liver abscess (1.25%). Sixty-six patients (82.5%) were
treated with Vancomycin by intravenous drip and fifteen patients
(18.75%) were administrated by peritoneal perfusion. The av-
erage cumulative dose of Vancomycin was 7.62 &+ 8.77 g and the
average time of blood sampling was 6.11 + 3.62 d.

Plasma Vancomycin Concentration and its
Influencing Factors

The average trough concentration of Vancomycin
was 17.92 + 12.03 pg/mL, including 28 cases in normal
concentration group (35.00%), 26 cases in low concen-
tration group (32.5%) and 26 cases in high concentration
group (32.5%). Moreover, further analysis confirmed that
age, Cr, Bun and Ccr could affect the trough concentration
distribution of Vancomycin. The mean Vancomycin con-
centration was 19.25 + 12.67 pug/mL in intravenous drip
group, which was significantly higher than that in peritoneal
perfusion group (11.65 £5.02 pg/mL) (P = 0.031), high Cr,
Bun and low Ccr Vancomycin significantly increased
trough concentration (P < 0.05). There were no significant
differences in the distribution of trough concentration in
other clinical data (P > 0.05), as detailed in Table 1.

There were also significant differences in the distribution of
Cr, Bun and Cer among patients with different Vancomycin
concentrations. The ratio of high Vancomycin concentration
of Cr, Bun and low Ccr also increased significantly (P < 0.05).
The distribution of other items in different groups of Van-
comycin concentration did not show significant difference
(P > 0.05), see Table 2 for details.

Pearson Correlation Analysis and Model Construction
of Plasma Vancomycin Concentration

Pearson correlation analysis showed that Ccr was nega-
tively correlated with Vancomycin concentration (R =-0.411,

P <0.001), no significant correlation was found between other
independent variables and Vancomycin plasma trough con-
centration. In addition, multiple linear stepwise regression was
performed on Vancomycin plasma concentrations using dif-
ferent independent variables, the regression equation of
plasma Vancomycin concentration was y (ug/mL) = 40.911 -
10.971 x method of administration - 1.715 x collection time
(d)+1.018 x cumulative dose (g) - 0.178 x Ccr (ml/Min)(R* =
0.413 , P < 0.001). For method of administration, 1 was
defined as the intravenous drip and 2 was defined as peritoneal
perfusion. See Figure 1-3 for details.

Discussion

Association of Vancomycin Trough Concentration with
Efficacy and Adverse Drug Reactions

The common adverse reactions of Vancomycin are nausea,
vomiting, skin rash, and renal damage. High Vancomycin
trough concentration usually lead to higher incidence of ad-
verse reactions relative to the low Vancomycin concentra-
tions.” Li Yan et al'” found that there was no significant
difference in the effect of different Vancomycin concentra-
tions, but the incidence of acute kidney injury was signifi-
cantly higher in high concentration group than in the low
concentration group (34.30% vs 6.40%, P = 0.001). In-
triguingly, an emerging retrospective cohort study reveals a
significant correlation between vancomycin concentrations
of <15 mg/L at initial steady-state and poor clinical outcomes
in patients with enferococcus infections, such as mortality,
clinical failure and microbiological failure, when compared
with concentrations of >15 mg/L, indicating that the target
vancomycin trough concentration was >15 mg/L may be an
optimal alternative to the use of area under the curve (AUC)
values for monitoring the treatment of enterococcal infec-
tion.'? Although the effective rate of trough concentration of
blood >20 pg/mL is significantly higher than that of <10 pg/
mL, the incidence of renal injury was significantly in-
creased.'® Therefore, we selected the effective plasma con-
centration range of Vancomycin ranging from 10 to 20 pg/mL.

In this study, we determined Vancomycin trough concen-
tration in blood in 80 patients. The results showed that peri-
toneal dialysis-associated peritonitis was the most common
type of peritonitis (21 cases, 26.25%), the second was blood
stream infection (17 cases, 21.25%). 66 patients (82.5%) were
administrated with Vancomycin by intravenous drip and
15 patients (18.75%) were treated by peritoneal perfusion.
Peritoneal dialysis-associated peritonitis is a common serious
complication of peritoneal dialysis. The international peritoneal
Dialysis Association recommends that local administration of
drugs in peritoneal cavity is superior to intravenous adminis-
tration, but the correlation between Vancomycin levels in
peritoneal dialysate and plasma levels remains unclear. Up to
now, there are few studies on the concentration of Vancomycin
in peritoneal dialysate in China. As a result of intraperitoneal
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Table I. Distribution of Plasma Trough Concentrations in Patients With Different Vancomycin (X £ s).

Project Examples (%) Plasma Valley concentration (ug/ml) t (F) P
Sex
Male 49 (61.25) 17.12 £ 11.74 —0.749 0.456
Female 31 (38.75) 19.19 £ 12.56
Age (years) (0.829) 0.440
<65 61 (76.25) 17.68 + 12.35
65~74 12 (15.00) 16.05 + 9.21
>75 7 (8.75) 23.21 £ 13.56
BMI (kg/cm?) (0.034) 0.966
<185 13 (16.25) 18.72 + 14.99
18.5~24 42 (52.50) 17.73 £ 11.66
>24 25 (31.25) 17.82 + 11.46
Method of administration 2.199 0.031
intravenous infusion 66 (82.50) 19.25 £+ 12.67
Peritoneal perfusion 14 (17.50) I1.65 + 5.02
Cumulative dose (g) (0.105) 0.900
<2 6 (7.50) 16.15 + 8.43
2~4 41 (51.25) 12.48 + 1.94
>4 33 (41.25) 17.64 + 12.27
Time of blood sample collection (d) (1.932) 0.152
<6 41 (51.25) 18.68 + 13.07
6~10 31 (38.75) 1529 + 8.72
>10 8 (10.00) 24.12 + 15.89
ALB (g/L) (2.464) 0.121
<40 77 (96.25) 1751 = 11.41
40~55 3 (3.75) 28.52 + 24.38
>55 0 (0.00) 0
TBIL (umol/L) (0.015) 0.985
<4 14 (17.50) 18.42 + 13.58
4~26 62 (77.50) 17.80 + 11.97
>26 4 (5.00) 18.03 + 9.72
ALT (U/L) (1.963) 0.147
<7 13 (16.25) 19.21 + 13.09
7~40 52 (65.00) 19.18 + 12.75
>40 I5 (18.75) 1244 + 6.16
Cr (umol/L) (9.466) <0.001
<40 2 (2.50) 5.74 £ 0.09
40~130 22 (27.50) 10.25 + 5.43
>130 56 (70.00) 21.37 £ 1247
BUN (mmol/L) (8.084) 0.006
<23 0 (0.0 10.59 + 10.15
2.3~7.1 16 (20.00) 19.75 + 11.83
>7.1 64 (80.00) 17.92 + 12.03
Ccr (ml/min) (10.754) <0.001
<30 51 (63.75) 20.60 £ 12.52
30~70 10 (12.50) 23.07 £ 10.02
>70 19 (23.75) 801 +3.23

administration, drugs need to be transported to blood through
the abdominal cavity, resulting in low blood drug concentra-
tions. Therefore, the traditional blood drug concentration de-
tection methods may not be able to truly reflect patient’s blood
drug concentration. The concentration of Vancomycin in
peritoneal dialysate was determined by lc-ms-ms, which was

positively correlated with the concentration of Vancomycin in
plasma (r = 0.6427, P = 0.0005)."*

The average trough concentration of Vancomycin
was 17.92 + 12.03 pg/mL in 80 patients, including 28 patients
in normal concentration group (35.00%), 26 patients in low
concentration group (32.5%) and 26 patients in high



Wang et al.

Table 2. The Distribution of Each Evaluation Index in Different Groups of Patients (Cases, %).

Low concentration

Normal concentration High concentration

2

Project Examples (%)  group (n = 26) group (n = 28) group (n = 26) X P
Sex 0.329 0.848
Male 49 (61.25) 17 (34.69) 17 (34.69) I5 (30.62)
Female 31 (38.75) 9 (29.04) Il (35.48) Il (35.48)
Age (years) 7348 0.119
<65 61 (76.25) 20 (32.79) 25 (40.98) 16 (26.23)
65~74 12 (15.00) 5 (41.67) I (8.33) 6 (50.00)
>75 7 (8.75) 1 (14.29) 2 (28.57) 4 (57.14)
BMI (kg/cm?) 0.784  0.981
<185 13 (16.25) 4 (30.77) 5 (38.46) 4 (30.77)
18.5~24 42 (52.50) 13 (30.95) 16 (38.10) 13 (30.95)
>24 25 (31.25) 9 (36.00) 7 (28.00) 9 (36.00)
Method of administration 5256 0.072
intravenous infusion 66 (82.50) 19 (28.79) 22 (33.33) 25 (37.88)
Peritoneal perfusion 14 (17.50) 7 (50.00) 6 (42.86) 1 (7.14)
Cumulative dose (g) 2532 0.639
<2 6 (7.50) 2 (33.33) 3 (50.00) I (16.67)
2~4 41 (51.20) Il (26.83) 16 (39.02) 14 (34.15)
>4 33 (41.30) 13 (39.39) 9 (27.28) Il (33.33)
Time of blood sample collection (d) 4.638 0327
<6 41 (51.25) 12 (29.27) 16 (39.02) 13 (31.71)
6~10 31 (38.75) 12 (38.71) Il (35.48) 8 (25.81)
>10 8 (10.00) 2 (25.00) I (12.50) 5 (62.50)
ALB (g/L) 2211 0331
<40 77 (96.25) 25 (32.47) 28 (36.36) 24 (31.17)
40~55 3 (3.75) I (33.33) 0 (0.00) 2 (66.67)
>55 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
TBIL (umol/L) 0.959 0916
<4 14 (17.50) 5 (35.71) 4 (28.58) 5 (35.71)
4~26 62 (77.50) 20 (32.26) 23 (37.10) 19 (30.64)
>26 4 (5.00) I (25.00) I (25.00) 2 (50.00)
ALT (U/L) 2877 0579
<7 13 (16.25) 3 (23.08) 6 (46.15) 4 (30.77)
7~40 52 (65.00) 16 (30.77) 17 (32.69) 19 (36.54)
>40 15 (18.75) 7 (46.67) 5(33.33) 3 (20.00)
Cr (umol/L) 22.405 <0.001
<40 2 (2.50) 2 (100.0) 0 (0.00) 0 (0.00)
40~130 22 (27.50) 14 (63.64) 7 (31.82) I (4.54)
>130 56 (70.0) 10 (17.86) 21 (37.50) 25 (44.64)
BUN (mmol/L) 12.898  0.002
<23 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
2.3~7.1 16 (20.00) Il (68.75) 4 (25.00) I (6.25)
>7.1 64 (80.00) 15 (23.44) 24 (37.50) 25 (39.06)
Cer (ml/min) 27.671 <0.001
<30 51 (63.75) 10 (19.60) 21 (41.18) 20 (39.22)
30~70 10 (12.50) 1 (10.00) 3 (30.00) 6 (60.00)
>70 19 (23.75) 15 (78.95) 4 (21.05) 0 (0.00)

concentration group (32.5%), which indicated that about
60.00% of patients might be at risk for poor outcomes or
increased toxicity. Therefore, it is necessary to make a
comprehensive clinical evaluation, adjust the dosing regimen
under the guidance of blood drug concentration detection,

ensure the clinical efficacy of patients and reduce the risk of
drug use. Intriguingly, a previous study confirmed that a target
Vancomycin AUC/ minimum inhibitory concentration (MIC)
of >400 mgh/L could be optimal for the use for monitoring
treatment of enterococcal infections, suggesting that
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Figure |. Concentration distribution and regression standardized residual histogram of vancomycin.

Normal P-P plot for regression of standardized residuals
Depfgdent Variable: Vancomycin concentration(pug/ml)

Expected cumulative probability

00 02 04 06 08 10

Measured cumulative probability

Figure 2. Normal P-P plot of vancomycin concentration regression standardized residuals.
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Scatterplot
Dependent Variable: Vancomycin concentration(ugiml)
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Figure 3. Scatterplot of standardized residuals versus standardized predictecValues for vancomycin concentration regression model.

Vancomycin dosage should be adjusted to achieve the AUC/
MIC target and closely monitored for renal function.'

Factors Affecting Vancomycin Concentration

The influence factors of Vancomycin plasma concentra-
tion were complex, and the patients’ age, body mass,
serum protein, Vancomycin dose and creatinine clearance
were linearly correlated with Vancomycin concentra-
tion.'® Moreover, serum vancomycin concentration de-
creases progressively with increasing BMI and the
augmentation in Ccr in adult patients, and the continuous
monitor for patients with a BMI >24 kg/m? will help to
reach the target trough concentration in these patients.'’
Furthermore, there is a positive correlation between
plasma albumin level and Vancomycin plasma concen-
tration, unreasonable usage and co-existing underlying
diseases are the independent risk factors for Vancomycin
drug concentration.'® A recent study evaluated the effect
of different dosages of Vancomycin on plasma concen-
trations in elderly patients, and found that high-dose “1g,
bid”Vancomycin leads to higher plasma concentrations
than other dosages, concomitant with the increased in-
cidence of nephrotoxicity.'”

In this study, we substantiated that the intravenous drip
administration affected the blood trough concentration of
Vancomycin. Of note, the previous study confirmed that
compared to the intravenous infusion, rational use of intra-
articular Vancomycin infusion might help to achieve ef-
fective therapeutic concentrations of Vancomycin in the
serum and synovial fluid of patients with prosthetic joint
infection.?® Intriguingly, previous research also substanti-
ated that the advanced age and severity of infection were
independent risk factors for Vancomycin treatment failure
in patients with heterogeneous vancomycin-intermediate

Staphylococcus aureus (hVISA).?! In this study, patients
with high plasma Cr and low Ccr levels had higher Van-
comycin trough concentration and proportion of high
concentration, indicating that vancomycin trough levels
of >20 mg/L may be related to a very high nephrotoxicity
rate. The contents of Cr can reveal the injury of kidney. The
previous study showed that Cr levels and Vancomycin
concentrations were associated with the risk of renal dys-
function (hazard ratios 1.03 and 1.74, respectively).?
Pearson correlation analysis showed that Ccr was nega-
tively correlated with Vancomycin plasma trough con-
centration. Thus, the renal function of the patients should be
evaluated dynamically during the course of Vancomycin
treatment, especially in the elderly with impaired renal
function. Moreover, for patients with renal dysfunction
(Cr > 130 pmol/L), the certain approaches may be per-
formed to achieve the situation of Vancomycin concen-
tration reaching the standard in clinical practice, such as
regulating the method of administration (e.g. peritoneal
perfusion) and CCR levels.

Model-Based Individualized Vancomycin

With the development of population pharmacokinetic studies
of Vancomycin, population pharmacokinetic models can help
to design individualized dosing regimens for Vancomycin. A
study of population pharmacokinetic parameters of Vanco-
mycin in Chinese population combined with Bayes feedback
developed an individualized drug administration decision aid
system, Smart Dose, individualized dosing regimens can
be developed for general adults, newborns, children, the el-
derly, and neurosurgical patients.>> Notably, a recent study
establishes a population pharmacokinetic (PPK) model of
Vancomycin in Chinese critically ill patients, and individu-
alized dosing of Vancomycin by model-informed Bayesian
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estimation to maintain an AUC24 target at 400-650 mg h/L
has been successfully applied in clinic, supporting the con-
tinued use of model-informed Bayesian estimation to Van-
comycin treatment in critically ill patients.® Emerging
evidence reveals that to avoid Vancomycin-induced acute
kidney injury, AUC-based monitoring approach would be
superior in terms of nephrotoxicity prediction by using in-
dividualized pharmacokinetic parameters via the control of
AUCT values below the cut-off points.>* Chen et al. con-
structed a Vancomycin model with a sensitivity 0f92.1% and a
specificity of 78.1% to predict Vancomycin plasma
concentration.”

In this study, multiple linear stepwise regression was used
to determine the trough concentration of Vancomycin in blood
by analyzing the patient’s age, BMI, Vancomycin adminis-
tration method, cumulative dose, Alb, Thbil, Alt, Cr, Bun, Cecr,
and time of blood sample collection, the regression model of
y = 40911 - 10.971 x method of administration - 1.715 x
collection time (d) + 1.018 x cumulative dose (g) - 0.178 x Ccr
was used to predict Vancomycin trough concentration in blood
in 41.30% patients. The model can be used to predict Van-
comycin plasma concentration and design individualized
Vancomycin regimen. However, the clinical utility of the
model needs to be validated and modified by prospective
clinical studies. Intriguingly, a multicenter prospective study
reveals that individualized intermittent vancomycin dosing
using a model-based online calculator results in 75% and 83%
of infants achieving target trough and AUC_,4, respectively,
at first steady-state level.’

Conclusion

This study explored the influencing factors of Vancomycin
plasma trough concentrations and confirmed that patients’
age, method of administration, and renal function might
affect the individual differences of plasma concentrations,
thus affecting clinical efficacy and adverse reactions of
patients. In addition, a multiple linear regression model of
Vancomycin concentration in plasma was established to
provide a scientific reference for individualized admin-
istration of Vancomycin. In this study, though we con-
structed a model to predicate vancomycin serum trough
concentration. However, only 80 patients were involved in
this retrospective study. Our finding just can provide some
suggestions to guideline. For instance, the vancomycin
serum trough concentration can be affected by the method
of administration, collection time and contents of CCR.
Moreover, based on our finding, we suggest to achieve
vancomycin trough concentration not to exceed 20 mg/L
to avoid excessive nephrotoxicity. Based on the risk factor
and predicated model, the clinical doctors may design an
individualized dosing regimen to improve the attainment
rate of target trough concentration of Vancomycin in
patients.

However, there are several limitations in this study. First, this
study did not perform the sample size and efficacy analysis.
Second, the influencing factors in this study are imitated due to
the small sample number. Third, due to the limited sample size
and influence factors, and the lack of patient assessment of
clinical efficacy, the results may be biased. In addition, Ion
transporter and MDR-1 polymorphism can also affect Vanco-
mycin blood drug concentrations and clinical outcomes.
Therefore, large-scale, multi-center, prospective studies should
be carried out in the future to confirm our findings and help
developing professional guidelines. Moreover, the regression
models fitted in this study will incorporate more factors for
further clinical validation, with a view to providing more clinical
evidence to improve the reliability and generalization of our
results. Moreover, a more detailed individualized dosing regimen
of Vancomycin needs to be formulated according to relevant
guidelines and our constructed model of Vancomycin trough
concentration in blood, in order to provide clinical guidance for
patients treated with Vancomycin worldwide in the future.
Additionally, we will focus on the exploration of more reliable
Vancomycin medication strategy for critically ill patients to
achieve target concentration attainment and improve patients’
outcomes in our future.
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