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Abstract

Introduction: Vancomycin damage to the kidney is one of the severe adverse reactions. The primary objective of this study was to
discuss how the clinical pharmacists should deal with the results of therapeutic drug monitoring (TDM) for Vancomycin.
Case Presentation: A case of severe acute kidney injury in a 60-year-old woman receiving Vancomycin as empirical therapy is re-
ported here. The patient was admitted to the respiratory intensive care unit (RICU) of the First Affiliated Hospital of Bengbu Medical
College, China, on 15 Oct 2015. On Day 7, the steady-state serum trough concentration and peak concentration of Vancomycin were
102.2 and 111.9µg/mL, respectively. Clinical pharmacists immediately contacted the clinicians and advised them to discontinue Van-
comycin therapy as soon as possible, and the proposal was adopted. On Day 8, serum creatinine (SCr) increased to 719 µmol/L, and
creatinine clearance rate (CrCl) decreased to 6 mL/min; then, the patient was given dialysis treatment. After she underwent dialy-
sis treatment, SCr decreased to 330 µmol/L and CrCl increased to 14 mL/min on Day 19; then, the patient was discharged after she
accepted the doctor’s advice to start a home-dialysis program outside the hospital.
Conclusions: In this case, clinical pharmacists contacted the doctor to avoid further aggravated renal damage timely when they
found a significant increase in Vancomycin concentrations. It indicates that the Vancomycin level can be used as an indirect marker
of renal function as increased Vancomycin level results from and contributes to acute kidney injury.
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1. Introduction

Vancomycin, a tricyclic glycopeptide antibiotic was
first introduced in 1954 (1). The major prescription of
Vancomycin is to treat serious infections, such as infec-
tions caused by methicillin-resistant Staphylococcus au-
reus (MRSA), methicillin-resistant Staphylococcus epider-
midis (MRSE), and amoxicillin-resistant enterococci (2). In-
evitably, it has some adverse drug reactions, such as local
pain, thrombophlebitis, and damage to the kidneys and to
the hearing (3, 4).

Although the necessity of routine therapeutic drug
monitoring (TDM) for Vancomycin has been questioned,
peak and trough levels are usually monitored, and stud-
ies have shown that TDM significantly increases the rate of
clinical efficacy and decreases the rate of nephrotoxicity in
patients (5, 6).

Previous research has suggested that achieving the
area under the concentration-time curve (AUC) to mini-
mum inhibitory concentration (MIC) ratio (AUC/MIC) of ≥

400 for Vancomycin could offer the opportunity to min-
imize toxicity and improve the outcomes compared to
trough concentration (7, 8). However, AUC-based monitor-
ing would increase monitoring costs because ≥ 2 concen-
trations are needed. Therefore, it is highly recommended
to determine Vancomycin trough concentration as a sur-
rogate marker for efficacy (9). A guideline of the Division
of Therapeutic Drug Monitoring, Chinese Pharmacologi-
cal Society, recommends maintaining Vancomycin trough
concentrations of 10 - 15 mg/L for common infections and
10 - 20 mg/L for serious infections (10).

2. Case Presentation

A 60-year-old woman was admitted to the First Affili-
ated Hospital of Bengbu Medical College on 15 Oct 2015. The
hospital was an above 2500-bed, tertiary-care, university-
affiliated teaching hospital in Bengbu, Anhui, China. The
hospital has 39 clinical departments, seven medical tech-
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nology departments, and 23 teaching and research sec-
tions.

Her demographic information included a height of 162
cm, a weight of 57.5 kg, a body surface area of 1.63 m2, and
systolic and diastolic blood pressure of 134 and 84 mmHg,
respectively. The patient noted her chest tightness over five
months. Computed tomography of the thorax showed an
encapsulated effusion on the right. Therefore, she was ad-
mitted to the department of respiratory intensive care unit
(RICU). The demographic features and laboratory findings
at admission of the patient are shown in Table 1. She was
commenced on Vancomycin and Cefodizime as empirical
therapy and the Vancomycin dosing regimen was a 1-h in-
fusion of 1 g every 12 h since 18 Oct.

On 22 Oct, the concentrations of Vancomycin were
measured by an enzyme-multiplied immunoassay tech-
nique, which performed on a Viva-E analyzer (Siemens
Healthcare Diagnostics, Lieder Bach, Germany). The
steady-state serum trough concentration and peak concen-
tration were 102.2 and 111.9 µg/mL, respectively. Clinical
pharmacists immediately contacted the clinicians and ad-
vised them to discontinue Vancomycin therapy as soon as
possible, and the proposal was adopted.

The serum creatinine (SCr) level was detected by the
biochemistry analyzer-COBAS 8000 (Roche Diagnostics,
Mannheim, Germany) and her estimated creatinine clear-
ance (CrCl) was determined by the Cockcroft-Gault method
(11). The patient’s renal function findings (SCr and CrCl) are
shown in Figure 1. The patient’s renal function at admis-
sion was normal with a SCr concentration of 43µmol/L and
CrCl of 111.16 mL/min. On 24 Oct, SCr increased to 719µmol/L
and CrCl decreased to 6.65 mL/min; after 24 hours, her SCr
increased to 767µmol/L and CrCl decreased to 6.23 mL/min.

Table 1. Demographic Features and Laboratory Findings at Admission of the Patient

Parameters

Demographic features

Sex Female

Age, y 60

Clinical symptoms/signs Chest tightness over five months

Laboratory findings at admission

WBC, 109/L 6.99

CRP, mg/L 86.71

ALT, U/L 12

AST, U/L 20

ALP, U/L 48

SCr, µmol/L 43

Chest CT Encapsulated effusion on the right
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Figure 1. Patient’s renal function findings

Then the patient was given prednisolone (30 mg, Qid) and
hemodialysis. After undergoing eight dialysis treatment
sessions, SCr decreased to 330 µmol/L and CrCl increased
to 14.48 mL/min on 1 Nov; then, the patient was discharged
from the hospital after she accepted the doctor’s advice to
start a home-dialysis program outside the hospital.

3. Discussion

It is important to note that ICU patients always have
dysfunctions in the renal systems (12). On the one hand,
ICU patients are uniquely vulnerable to acute kidney in-
jury (13). On the other hand, physiologic changes in ICU
patients such as increased cardiac output, and enhanced
blood flow to major organs may lead to higher clearance
of renal eliminated medications (14). Thus, it is difficult
to predict Vancomycin concentrations, and TDM should be
performed in these patients.

The TDM of Vancomycin not only can indicate whether
the bacteriostatic concentration has reached, or it is above
the effective concentration limit, but also indirectly shows
whether the renal function is normal. As Vancomycin is
excreted by the kidney, Vancomycin concentration and re-
nal function interact with each other as both cause and
effect in a way. In this case, the clinical pharmacists
found a significant increase in the plasma concentration
of Vancomycin and realized that the renal function has
been damaged; thus, Vancomycin was accumulating in the
body. Then, they contacted the doctor to discontinue Van-
comycin therapy to avoid further aggravated renal damage
timely.

In our case, if the TDM was not used, the kidney damage
would not be detected in time, leading to further aggra-
vation. Moreover, without the close cooperation of phar-
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macists and doctors, the patient would fail to benefit from
TDM.

In conclusion, the main views and innovations of this
case were that TDM should be performed when using Van-
comycin, especially in ICU patients, and the concentration
of Vancomycin can be used as an indirect marker of renal
function. In addition, working with patients demands the
close cooperation of pharmacists and doctors.

Footnote

Authors’ Contribution: Study concept and design: Lingti
Kong; acquisition of data: Yong Zhang and Haitao Liu; anal-
ysis and interpretation: Yulin Zhu.
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