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ABSTRACT

Background: Teicoplanin is a glycopeptide antimicrobial that treats serious invasive infections
caused by gram-positive bacteria, such as the methicillin-resistant Staphylococcus aureus.

Despite some comparable advantages, there is no guideline or clinical recommendation for
teicoplanin in the pediatric population, unlike vancomycin where abundant studies and the
recently revised guideline on therapeutic drug level monitoring (TDM) exist.

Methods: The systematic review was performed in accordance with the preferred reporting
items for systematic reviews. Two authors (JSC and SHY) searched PubMed, Embase, and
Cochrane Library databases using relevant terms independently.

Results: Fourteen studies were finally included with a total of 1,380 patients. TDM was
available in 2,739 samples collected in the nine studies. Dosing regimens varied widely, and
eight studies used recommended dosing regimens. Timing for measuring TDM was mostly
72-96 hours or longer after the initiation of the first dose, which was expected to be a steady-
state. The majority of studies had target trough levels of 10 pg/mL or above. Three studies
reported that the clinical efficacy and treatment success rate of teicoplanin was 71.4%, 87.5%,
and 88%. Adverse events associated with teicoplanin use were described in six studies with a
focus on renal and/or hepatic impairment. Except for one study, no significant relation was
noted between the incidence of adverse events and trough concentration.

Conclusion: Current evidence on teicoplanin trough levels in pediatric populations is
insufficient due to heterogeneity. However, target trough levels with favorable clinical efficacy
are achievable by recommended dosing regimen in the majority of patients.

Keywords: Teicoplanin; Therapeutic Drug Level Monitoring; Children

INTRODUCTION

Teicoplanin was produced from Actinoplanes teichomyceticus, isolated in a soil in India in 1978.1
It is available in Europe, Asia, and South America but not in the United States. Teicoplanin is
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a mixture of glycopeptide analogues with a basic heptapeptide structure consisting of seven
aromatic amino acids, the distinct carbohydrates d-mannose and d-glycosamine, and an acyl
residue that carries various fatty acids (Fig. 1).2

Teicoplanin can be administrated as an intravenous bolus, intermittent infusion, or through the
intramuscular route. Similar to vancomycin, teicoplanin is rarely absorbed when administered
orally. Approximately 90% of teicoplanin binds to serum albumin, and it is also characterized
by its high tissue binding, which may explain its low clearance rate and long half-life, that
ranges from 83 to 168 hours. 3 Teicoplanin is renally eliminated, and about 80% of the drug

is eliminated in an unchanged form. It is nondialyzable in hemodialysis using high-flux
membranes owing to the high protein binding and its large molecular weight (about 1,900

Da); however, significant quantities are removed by continuous venovenous hemodialysis,
continuous venovenous hemofiltration, and continuous venovenous hemodiafiltration. 4 The
pharmacokinetics (PK) of teicoplanin show a linear dose-serum concentration relationship.
The clinical effectiveness associated with the parameter of pharmacodynamic (PD) is associated
with the area under the drug concentration-time curve (AUC) during 24 h/minimal inhibitory
concentration (MIC). Since it is difficult to obtain multiple serum teicoplanin concentrations to
determine the AUC in the clinical setting, trough serum concentration monitoring is used as a
surrogate marker for AUC to monitor the teicoplanin levels.5

The guidelines on therapeutic drug level monitoring (TDM) of vancomycin, which belongs to
the same glycopeptide category of teicoplanin, for serious methicillin-resistant Staphylococcus
aureus (MRSA) have been recently revised.® The recent guideline recommends using AUC/
MIC as a primary PK/PD target for vancomycin, substituting trough-level monitoring which
was recommended as a surrogate marker in the former guideline.” Studies on trough-level
monitoring of vancomycin are relatively more abundant compared to teicoplanin, including
adverse events or drug reactions related to other antibiotics.813 Due to this relative lack of
data, PK/PD monitoring of teicoplanin still relies on trough-level monitoring. The several
advantages of teicoplanin compared to vancomycin include longer half-life which allows for
once-daily dosing for maintenance therapy, thereby making outpatient parenteral antibiotic
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Fig. 1. Chemical structure of teicoplanin. Source: Mandell, Douglas, and Bennett's Principles and Practice of
Infectious Diseases, 30, 375-395.
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therapy possible!4:15 and lesser adverse events, such as nephrotoxicity, without showing
inferiority in terms of clinical efficacy.16 Despite having these advantages, there is no guideline
or recommendation for trough-level monitoring of teicoplanin specified to children.

The objective of this study was to review the currently existing studies on teicoplanin PK in
pediatric patients, focusing on TDM and clinical efficacy to serve as a guide for clinicians
when prescribing teicoplanin during patient care.

METHODS

The systematic review was performed in accordance with the preferred reporting items for
systematic reviews.17

Search strategy

We searched PubMed, EMBASE, and Cochrane Library electronic databases using the
following terms: (“teicoplanin”) AND (“drug monitoring” OR “drug level” OR “trough” OR
“tdm” OR “pharmacokinetics” OR “pharmacodynamics”) AND (“neonate” OR “infant” OR
“child” OR “adolescent” OR “pediatric”). We limited the articles to those that were published
in English, without any date-wise restrictions. The last search was conducted on August 13,
2021. In addition, the reference lists of included studies and review articles associated with
this topic were manually examined to identify any additional relevant articles. The detailed
search algorithms used for each database are listed in Supplementary materials.

Eligibility criteria and study selection

Two authors (JSC and SHY) independently assessed the studies retrieved by the search

for eligibility. Studies were considered eligible if they reported TDM of teicoplanin in
pediatric patients (defined as patients < 18 years of age). Reviews, expert opinions, and
animal experiments were excluded. Reports that presented duplicate data and studies with
insufficient data were also excluded. If there was a disagreement between the reviewers'
assessments, a consensus was reached through discussion.

Data extraction

First, the data on general features included authors’ names, publication year, country

of origin, and study design. Second, numbers of participants and their age, gender,

body weight, and underlying diseases were extracted. Loading and maintenance dose of
teicoplanin, method of TDM (including number and timing), and trough level of teicoplanin
were also investigated. Finally, to review clinical aspect, type of infection and identified
microorganism, the clinical efficacy (treatment success or failure) of teicoplanin as well

as the number of adverse events, such as renal impairment, hepatic impairment and
thrombocytopenia from teicoplanin, were determined. Data extraction was conducted and
compared by two investigators (JSC and SHY) for consistency.

Assessment of methodologic quality

The validity of the selected studies was independently evaluated by two reviewers (JSC and
SHY) using version 2 of Cochrane risk-of-bias tool for randomized trials (RoB 2)18 for the
randomized controlled trials, the National Heart, Lung, and Blood Institute Study Quality
Assessment Tool! for case series studies, and the ClinPK Statement20 for the PK studies. Any
discrepancies were arbitrated by discussion.

https://doi.org/10.3346/jkms.2023.38.€62 3/13
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RESULTS

Study characteristics

The process of study selection is described in Fig. 2. A total of 226 publications excluding
duplicates were extracted from electronic databases. Titles and abstracts were screened,
followed by the review of retrieved reports according to the search strategy described

above. Sixty-four articles were assessed for eligibility. After a thorough review, 14 articles
were finally included for this systematic review.15,2133 Eight studies were single-center-
based retrospective studies.1521,23-25,28,30,31 Of the remaining, two were multicenter based
retrospective studies,29:32 one was single-center-based prospective study,33 and one was
controlled trial of which randomization process was not clearly descripted.26 Two studies did
not state their study designs.22.27 Seven studies were performed in Asia,21,23,24,2932 six were
performed in Europe,22,2528,33 one study was performed in Australia.1> Overall, a total of
1,380 patients from 14 articles were included. TDM was available in 2,739 samples collected
in the nine studies.15:21,24,25,27-29,32,33 For patient characteristics, seven studies included
hematology/oncology patients. Detailed characteristics of the included studies are described
in Table 1.

Dose, trough level, and PK

There was a wide range of variety in dosage regimens in included studies, although

ten studies had adjusted the generally recommended dosage which consisted of three
loading doses every 12 hours and a maintenance dose daily, with each dose of 6 to 10 mg/
kg.15,21,22,24,25,27-29,32,33 Ejght studies adopted recommended dosage for the whole of their
study population,15,21,24,27-29,32,33 while the other two adopted for the part.22,25 The dosage in
the remaining studies was divided according to each specific group, and one study arbitrarily

Identification of studies via databases and registers

Cochrane Library (n =16)

v

=

2 Records identified from:

3 PubMed (n =115) Records removed before screening:
% Embase (n =176) Duplicate records removed (n = 81)
[}

S
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(n = 226) —>| Records excluded (n =111)
o Reports not retrieved (n = 51)
o e A ’
s Reports sought for retrieval Non. pedlaFrlc;studles (n-6)
o (n = 115) Review, editorials or letters (n = 25)
g Non-English (n =17)
Abstract not accessible (n = 3)
Reports excluded:
Reports assessed for eligibility Insufficient information (n = 24)
(n=64) Non-pediatric study (n = 24)
Not pertinent to teicoplanin (n = 2)
©
Q
S
B Reports of included studies
= (n=14)

Fig. 2. Flow diagram for the selection of eligible studies.
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Table 1. General characteristics of studies included

Author (year) Country Study design, period Patient Gender TDM Age, yr Weight, kg, Patient
(month, year) No. (M/F) No. Median Range median (range) characteristics or
ward
Lemerle et al. (1988)25  France Single-center, retrospective 20 NR 151 7.2? NR NR HO (n =18)
Dec 1985-Nov 1986 non-HO (n = 2)
Dufort et al. (1996)22 Spain NR 21 NR NR 5.2+3.5° 0.3-15 20.6 +12.0% HCT recipient
NR
Moller et al. (1997)26  Germany  Randomized controlled trial 28 NR NR NR® NR® 1,133 g VLBW
NR
Sanchez et al. (1999)27  Spain NR 21  14/7 127 NR 0-12 8.1+ 9.3% (2.7-40) PICU®
NR
Ito et al. (2013)23¢ Japan Single-center, retrospective 72 NR NR 6.4 1.0-14.7¢ 16.6 (7.8-47.8)° NR
Jun 2003-Dec 2010 100 4.7 2.0-8.1° 14.5 (9.9-20.8)°
15 0.9 0.3-6.0° 6.3 (4.6-13.0)°
Strenger et al. (2013)28  Austria Single-center, retrospective 280 NR 1,357 7 0-18 NR NR
2005-2011
Yamada et al. (2014)30  Japan Single-center, retrospective 37 23/14 NR NR' NR' 1,704 g (502-2,995) Neonates
Oct 2008-Dec 2012
Zhao et al. (2015)33 France Single-center, prospective 85  53/32 1238 8.1 0.5-16.9 27.1 (7.7-90.6) HO
2012-2013
Yamada et al. (2017)31  Japan Single-center, retrospective 86  30/6 NR 9.8 2.1-15.5 23.3(7.4-57.4) GW including HO
Oct 2008-Mar 2014
Jung et al. (2019)24 Korea Single-center, retrospective 148 84/64 254 8 0-17 NR NR
Sep 2014-Jun 2017
Choi et al. (2020)21 Korea Single-center, retrospective 143  74/69 187 6.2 0.1-17.7 20.8 (4.47-79.8) HO, GW
Sep 2014-Apr 2018
Sun et al. (2020)22 China  Multi-center (2), retrospective 186 105/81 269 3.82 1.53-6.27° 15.3 (11.0-21.0)° HO, non-HO
Mar 2017-Dec 2018
Zhang et al. (2020)32 China  Multi-center (2), retrospective 159  87/72 212 3.7 0.2-14.0 14.8 (2.9-69.0) HO, non-HO
Mar 2017-Nov 2019
Loane and Gwee Australia  Single-center, retrospective 29  20/9 59 9.9 0.2-17.1 24.2 (4.9-68.2) OPAT

(2021)15

Apr 2016-Aug 2019

M = male, F = female, TDM = therapeutic drug monitoring, HO = hematology or oncology patient, NR = not reported, HCT = hematopoietic cell transplantation,
VLBW = very low birth weight, PICU = pediatric intensive care unit, GW = general ward, OPAT = outpatient parenteral antibiotic therapy.

2Data reported as mean value only or mean + standard deviation.
®Exact born-age of participants at the point of inclusion was not described in this publication. Mean gestational age was 29.04 weeks with standard deviation of

2.2 weeks.

cCardiac surgery (n =18), rejection of cardiac transplant (n = 1), heart failure (n = 1), encephalitis (n =1).
dIn this study, population was divided in three groups (i.e., low, intermediate, high) according to dose of teicoplanin. Overall data were not reported.
Data reported as interquartile range.
‘Exact born-age of participants at the point of inclusion was not described in this publication. Median gestational age was 30 + 3 weeks, range from 22 + 6 to 40

+ 5 weeks.

gA total of 143 teicoplanin concentrations were either drawn for therapeutic drug monitoring (n = 123) or were opportunistic samples (n = 20).

https://jkms.org

chose 5mg/kg/dose as a prophylactic dose.26 The methods used to measure TDM also
showed high variability and the most commonly used method was fluorescence polarization
immunoassay.22:23,26,28,30 The timing for measuring TDM also showed variations between
the studies, but measured mostly at 72 to 96 hours (steady-state) or longer after the initiation
of the first dose.34 The majority of the studies set their target trough levels at 10 pg/mL or
higher. Of the ten studies that reported median trough levels, eight reported that teicoplanin
levels achieved the pre-defined target. Information on doses and trough levels of teicoplanin
is summarized in Table 2.

Clinical efficacy and adverse events

Among 14 studies, seven studies reported clinical efficacy and/or incidence of adverse events
(Table 3). Staphylococcus species, including S. aureus and coagulase-negative Staphylococcus
(CoNS), was the most cultivated microorganism. Bacteremia was the first or second most
common type of infection, where 81 cases of bacteremia were presented in total.

https://doi.org/10.3346/jkms.2023.38.€62 5/13
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Table 2. Information on doses and trough levels of teicoplanin in the included studies

Author (year) Dose (mg/kg/dose) Loading > Maintenance TDM Timing of TDMP Target Median trough  Range (ug/mL)
method trough level level (ug/mL)
(ug/mL)
Lemerle et al. (1988)25* a) 6 mg/kg q 12 hr x 2> 6 mg/kg/D (n = 7) SPERA 12 hr, D2, D5, D9, D14 NR a) 4.1 a) 3.2-6.2°
b) 6 mg/kg q 12 hr x 2> 8 mg/kg/D (n = 1) b) NA b) NA
c) 8mg/kg q 12 hr x 2> 10 mg/kg/D (n = 2) c) NA c) NA
d) 10 mg/kg q 12 hr x 2> 10 mg/kg/D (n = 13) d) 11.2¢ d) 3.6-18.2¢
Dufort et al. (1996)22  a) 10 mg/kg q 12 hr x 3> 10 mg/kg q 24 hr FPIA Trough: 1 hr before the > 10° a)7.8+3.0¢ a) 4.8-26.7
b) 10 mg/kg q 12 hr x 3 > 20 mg/kg q 24 hr next dose b) 16.5+ 4.3  b)10.0-26.0
Moller et al. (1997)26 5 mg/kg q 24 hr® FPIA NR NR 10.6 = 4.4¢ NR
Sénchez et al. (1999)27 10 mg/kg q 12 hr x 3> 10 mg/kg q 24 hr HPLC  Before the next dose after > 10° 12hr:7.1+8.1% 12hr:1-28.1
24 hr, 48 hr, 72 hr and 24 hr: 5.3+3.9° 24 hr: 1-17
o D7 48hr: 4.8+3.19 48hr:1.6-12.9
72 hr: 5.7 + 4.3¢ 72 hr: 2-17
168 hr: 5.9+ 4.7¢ 168 hr: 1.5-15
Ito et al. (2013)23 a) low-dose (< 17.5 mg/kg/day) FPIA 48 and 72 hr after the > 20 a) 11.8 a) 9.2-16.0
b) intermediate-dose (17.5-22.4 mg/kg/day) onset of treatment b) 13.0 b) 9.9-18.1
c) high-dose (> 22.4 mg/kg/day) c)17.7 c) 11.2-23.1
Strenger et al. (2013)28 10-15mg/kg q 12 hr x 3> 10-15 mg/kg q FPIA D2-D4 10-59.9 Initial: 15.9 Initial: 1.7-48.9
24 hr Follow up: 23.3 Follow up:
1L, 7/=E1L.5
Yamada et al. (2014)30 a) > 16-24 mg/kg on D1 - > 8-12 mg/kg FPIA D3-D4 15-30f a) 24.2 a) 22.7-25.7
b) > 12-16 mg/kg on D1 > > 6-8 mg/kg b) 19.6 b) 8.3-28.3
c) > 8-12mg/kg on D1 > > 4-6 mg/kg c) 16.2 c) 6.0-27.5
d) > 4-8 mg/kg on D1 > 2-4 mg/kg d)7.0 d) 3.8-12.6
Zhao et al. (2015)33 10 mg/kg/dose q 12 hr x 3 > 10 mg/kg/dose QMSs SS >10° 11.8 <LLOQ-49.6
q 24 hr
Yamada et al. (2017)31 a) Recommended-dose (> 9-11 mg/kg/dose) NR D3-D4 >15 a) 16.3 a) 3.6-25.9
b) Low-dose (< 9 mg/kg/dose) b) 10.9 b) 4.0-21.9
Jung et al. (2019)24 9.82 (range: 2.6-11.9) mg/kg/dose q 12 hr x 3  LC-MS/MS NR >10 16.1 2.3-63.5
- 9.88 (range: 2.6-11.9) mg/kg/dose q 24 hr
Choi et al. (2020)21 10 mg/kg/dose q 12 hr x 3 LC-MS/MS Median 96.5 hours 10-59.9 16.2 2.3-100
10 mg/kg/dose q 24 hr (47.6—179.3 hours)
Sun et al. (2020)22 2 mon to 12 yr HPLC a) D3 or D4 (n = 56) >10 Total: 9.49 5.63-125.0
10 mg/kg/dose q 12 hr x 3 > 6-10 mg/kg/dose b) SS (n = 213) a) 8.43
q24hr>12yr
6 mg/kg/dose q 12 hr x 3 > 6 mg/kg/dose q b) 9.77
24 hr
Zhang et al. (2020)32 10 mg/kg/dose q 12 hr x 3 > 6-10 mg/kg/dose ~ HPLC within 30 minutes 10-15° 10.3° 2.5-82.3°
q 24 hr preceding a dose at SS
Loane and Gwee 10 mg/kg/dose q 12 hr x 3 > 10 mg/kg/dose NR D3-D5 10-30° 18° 10-150°
(2021)15 q 24 hr Then 1/week

TDM = therapeutic drug monitoring, q = quaque, SPERA = solid-phase enzyme-receptor assay, D = day, NR = not reported, NA = not analyzed, FPIA = fluorescence
polarization immunoassay, HPLC = high-performance liquid chromatography, QMS = quantitative microsphere system, SS = steady state (dosage stable > 72 hours),
LLOQ = lower limit of quantification, LC-MS/MS = liquid chromatography-tandem mass spectrometry.

2In this study, teicoplanin was given twice on the first day then once a day. Arrows refers the change in dose given from the first day of treatment to the second
day, not from ‘loading’ to ‘maintenance’, the concept which is widely accepted nowadays.

®Day refers to ‘day of treatment’ in this column.

Data reported as mg/L.

dData reported as mean value only or mean + standard deviation.

Teicoplanin was administered as a mean of prophylaxis for sepsis caused by coagulase-negative Staphylococci in this study, not as a treatment of gram positive
bacteria.

fAuthors described that it might be possible to set the target trough concentration at > 20 pg/mL for deep-seated infections in neonates.

&Data reported as median value.

Three studies reported clinical efficacy and the treatment success rates were 71.4%,25
87.5%,21 and 88%,15 respectively. In the study by Lemerle et al.,25 five days were needed to
achieve negative blood culture in one patient having septicemia, but this was not designated
as treatment failure, and the patient was counted as a success after full recovery.

https://jkms.org https://doi.org/10.3346/jkms.2023.38.€62 6/13
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Table 3. Microbiological information and adverse events

Author (year) Microorganism (No.) Type of infection (No.) Clinical efficacy Adverse events (%)
Renal Hepatic impairment Thrombocytopenia
impairment
Lemerle et al. (1988)25 MS-CoNS (3) Septicemia (11) Success: 5/7 (71.4%) NR 1/20 NR
MR-CoNS (5) Erysipelas (1) Failure: 2/7 (28.6%)
MRSA (4) FUO (11)
GBS (1)
Dufort et al. (1996)22  A® Bacteremia (5) NR 0/21 0/21 NR

S. epidermidis (7) Skin (1)
E. faecium (1) Catheter (1)
Not mentioned  UTI (1)

(1) FUO (1)
B® Bacteremia (3) NR
S. epidermidis (7)° Catheter (2)
S. aureus (2) Cervical LN (1)
Not mentioned Skin (1)
(3) Pharyngitis (1)
FUO (3)
Yamada et al. (2014)30¢ NR NR NR 5/95(20%)  4/27 (14.8%) 4/27 (14.8%)
Yamada et al. (2017)31 NR NR NR 2/86(2.3%)  5/86 (5.8%) NR
Choi et al. (2020)21 S. aureus (4) Targeted therapy (9) 7/8 (87.5%) achieved cure for NR NR NR
CoNS (1) Bacteremia (8) bacteremia with teicoplanin
V. streptococci (2) Skin (1)
E. gallinarum (1) Empiric therapy (134)
NF (108)

Pneumonia (17)
Bone and joint (7)
Skin (2)
Sun et al. (2020)22 Staphylococcus (18) SST (14) NR 9/182 (4.9%) NR NR
Enterococcus (9) Respiratory (108)
Streptococcus (9) Bloodstream (45)

Others (12) Bone and joint (17)
Other infections (2)
Loane and Gwee S. epidermidis (9) Bone and joint (10)  11/24 (46%): bacteriological cure 0/24 0/24 NR
(2021)15 MRSA (9) Bacteremia (9) 10/24 (42%): clinical cure
S. saprophyticus (1) SST (2) 1/24 (4%): clinical failure
S. mitis group (1) Peritoneum (1)
E. faecium (1) Respiratory (1)

Micrococcus spp. (1) Endocarditis (1)
B. cereus (2)

MS = methicillin-sensitive, MR = methicillin-resistant, CONS = coagulase negative Staphylococci, MRSA = methicillin-resistant Staphylococcus aureus, GBS =
group B Streptococcus, FUO = fever of unknown origin, NR = not reported, S. epidermidis = Staphylococcus epidermidis, E. faecium = Enterococcus faecium, UTI
= urinary tract infection, S. aureus = Staphylococcus aureus, LN = lymph node, V. streptococci = Viridans streptococci, E. gallinarum = Enterococcus gallinarum,
NF = neutropenic fever, SST = skin and soft tissue, S. saprophyticus = Staphylococcus saprophyticus, S. mitis = Streptococcus mitis, B. cereus = Bacillus cereus,
spp. = species.

2A, teicoplanin 10 mg/kg/dose administered as a loading and maintenance dose (n = 9).

®B, teicoplanin 20 mg/kg/dose administered as a loading and maintenance dose (n =12).

Adverse events associated with teicoplanin use were described in six studies and focused
on renal and/or hepatic impairment.1522,25,2931 No significant relation was noted between
the incidence of adverse events and trough concentration in five studies.1522,25,30,31 Sun et
al. reported that children who were concomitantly treated by amphotericin B or patients
with trough level higher than 21.94 mg/L were at high risk for nephrotoxicity.29 A relatively
high incidence of adverse events, such as renal impairment, hepatic impairment, and
thrombocytopenia, was reported in the study by Yamada et al.30

https://jkms.org https://doi.org/10.3346/jkms.2023.38.€62 7/13
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DISCUSSION

The MRSA infection poses a constant threat in various clinical settings.3541 With the
increased incidence of antibiotic resistance and the associated high-risk in pediatric
populations, broad-spectrum antibiotics, such as the glycopeptides targeting MRSA, are
continuously used in pediatric patients. Therefore, well-summarized PK/PD data for these
agents in pediatric patients are highly needed. Our systematic review summarized the TDM
of teicoplanin in children and found that among the 1,380 children with teicoplanin target
trough levels of 10 pg/mL or above, as reported in the majority of the studies, the average
treatment success rate was 82.2%.

Dosing regimen of teicoplanin slightly differs depending on references. For example, summary
of product characteristics of teicoplanin by European Medicines Agency recommends that the
standard teicoplanin dosing regimen is 10 mg/kg every 12 hours for 3 loading doses followed
by a daily maintenance dose of 10 mg/kg in children and 16 mg/kg on day 1, followed by a daily
maintenance dose of 8 mg/kg in neonates and infants.42 Generally, three loading doses of 6 to
12 mg/kg/dose every 12 hours and maintenance doses of the same dose as that of each loading
dose every 24 hours are recommended in the population older than two months of age. And
dosage regimen consisted of a single loading dose of 16 mg/kg on 1st day, followed by a daily
single maintenance dose of 8 mg/kg is recommended for neonates and infants up to two
months of age. The maximum recommended dose of this drug is 400 mg/dose.43

Among the glycopeptide antibiotics, vancomycin has been widely used for decades to

treat MRSA infections in adults and children. Accumulated PK and clinical data rendered
vancomycin the treatment of choice for MRSA infection.44 However, its adverse reactions
with the associated narrow therapeutic window require careful monitoring of its PK/

PD parameters. The first consensus guideline for therapeutic monitoring of vancomycin
published in 2009 did not include the pediatric population.” The revised guideline in 2020
stated that an AUC between 400 and 600 mg x h/L should be the PK/PD target. In addition,
trough-only monitoring was no longer recommended in adults and pediatric patients
according to the revised guideline.® Yet, there are ongoing debates on whether this transition
to AUC-based monitoring is superior to trough-based monitoring in pediatric patients.%,4548

Teicoplanin can be suggested as an effective alternative for vancomycin because of its
comparable efficacy and lower adverse event rate.14,16 However, the available clinical PK/PD
data and recommendations for teicoplanin are relatively fewer than those of vancomycin.
Recently, Members of the Japanese Society of Chemotherapy and the Japanese Society

of Therapeutic Drug Monitoring have published clinical practice guidelines for TDM of
teicoplanin,49 based on their preceding systematic review and meta-analysis, which included
four adult studies.> The guidelines have suggested practical and useful statements for several
clinical issues on teicoplanin TDM. Trough concentration was recommended as a surrogate
for AUC/MIC, and initial TDM was recommended to be performed on the fourth day of
treatment. Trough concentrations of 15-30 mg/L are recommended for non-complicated
MRSA infections, while 20-40 mg/L are recommended for difficult-to-treat complicated
infections. Optimizing the dosage regimen to achieve target drug concentration, especially in
patients with renal dysfunction, hypoalbuminemia, or continuous venovenous hemodialysis,
was also suggested. Most of the reviewed papers in this article deal with adult patients.
Pediatric populations were mentioned as candidates for TDM in teicoplanin therapy due to
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their clinical characteristics, such as their high renal clearance; however, there were no more
statements specific to the pediatric patients.

Our study reviewed 14 clinical studies which demonstrated the data on TDM of teicoplanin in
the pediatric population. Dosage regimens, method of measuring TDM, time of performing
TDM, and target trough levels of teicoplanin showed high variability. Ten studies described
arecommended dosage regimen consisting of three loading doses of 6-10 mg/kg over two
days and a daily maintenance dose thereafter.15,21,22,24,25,27-29,32,33 Six of them achieved the
pre-defined target concentrations.15:21,24,28,32,33 Additionally, 13 patients who received a dose
of 10 mg/kg achieved a mean trough level of 11.2 mg/L.25 Notably, Sanchez et al.27 suggest that
the standard dosage of 10 mg/kg/dose might be insufficient for critically ill children. The same
issues were raised in adults and the effect of five loading doses (600 mg/dose or 12 mg/kg/
dose) on achieving higher trough concentration was reported in this population.5%:51 However,
there is no available data on this regimen in the pediatric population yet. A study to assess a
higher loading dose (15 mg/kg/dose) in pediatric patients is registered on Cochrane Central
Register of Controlled Trials (https://www.cochranelibrary.com/central/doi/10.1002/central/
CN-01888147/full). It is anticipated that this high-loading dose could achieve higher trough
concentration, which could also be a target trough level for complicated MRSA infections.

Recent Japanese guidelines recommend performing the initial TDM on the fourth day of
treatment before reaching steady state.49 Generally, trough concentration is proposed to

be measured after achieving steady-state concentration.34 Because of its long half-life,
teicoplanin requires longer time to achieve steady state than vancomycin. This would be a
demerit of teicoplanin in serious and complicated infections that might need urgent dosage
optimization. Easy-to-access system or rapid on-site equipment which allows frequent TDM
could be a countermeasure for the delay in dose optimization. Moreover, model-informed
precision dosing could be another alternative.

Our study discloses that teicoplanin is widely used in the various settings of infections caused
by gram-positive bacteria other than MRSA. Although teicoplanin was most frequently used in
S. aureus infections, it was also used in infections by CoNS, Enterococcus, or Viridans streptococci.
Clinical efficacy of teicoplanin was reported in three studies.1521,25 Amongst them, a regimen
of 10 mg/kg/dose achieved nearly 90% of bacterial or clinical cure.1521 Overall adverse
reactions of teicoplanin, including nephrotoxicity, hepatotoxicity, thrombocytopenia, were
reported as 4.7% (16/338), 5.6% (10/178), and 14.8 (4/27), respectively. Thrombocytopenia was
reported only in the study by Yamada et al.30 In a neonatal study, the incidence of reported
adverse reactions seemed higher, but the authors considered that the safety of teicoplanin in
neonates was comparable with that in adult patients based on references.52,53 Together, these
data support that teicoplanin could be a good alternative to vancomycin.

Our study has several limitations. First, most of the studies included in this article were
observational. Only one study was a controlled trial that evaluated the effect of prophylactic
use of teicoplanin for CoNS infection in very-low-birth-weight patients. As prophylaxis
using teicoplanin is not a widely accepted practice, and due to its restricted population, the
representative nature of this trial for the general pediatric population would be low. Second,
due to the wide variability of the treatment regimens, target trough concentration, and
reported formats, we could not perform meta-analysis to assess the relationship between
dosage and TDM. Third, it was not possible to precisely discriminate between the non-
complicated and complicated infections, which might affect the clinical efficacy.
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In this systematic review, we have demonstrated that the majority of the study population
achieved target trough level with recommended dosage regimen consisting of 3 loading doses
and a once-daily maintenance dose, and they also showed good treatment response. Future
prospective studies or well-designed randomized controlled trials are needed to address the
wide variability and relative lack of data.

ACKNOWLEDGMENTS

We would like to thank Editage (www.editage.co.kr) for English language editing.

REFERENCES

10.

11.

Borghi A, Coronelli C, Faniuolo L, Allievi G, Pallanza R, Gallo GG. Teichomycins, new antibiotics

from Actinoplanes teichomyceticus nov. sp. IV. Separation and characterization of the components of
teichomycin (teicoplanin). J Antibiot (Tokyo) 1984;37(6):615-20.

PUBMED | CROSSREF

Bennett J. Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases. Amsterdam, Netherlands:
Elsevier; 2020, 387-9.

Wilson AP. Clinical pharmacokinetics of teicoplanin. Clin Pharmacokinet 2000;39(3):167-83.

PUBMED | CROSSREF

Nakamura A, Takasu O, Sakai Y, Sakamoto T, Yamashita N, Mori S, et al. Development of a teicoplanin
loading regimen that rapidly achieves target serum concentrations in critically ill patients with severe
infections. J Infect Chemother 2015;21(6):449-55.

PUBMED | CROSSREF

Hanai Y, Takahashi Y, Niwa T, Mayumi T, Hamada Y, Kimura T, et al. Optimal trough concentration of
teicoplanin for the treatment of methicillin-resistant Staphylococcus aureus infection: a systematic review
and meta-analysis. J Clin Pharm Ther 2021;46(3):622-32.

PUBMED | CROSSREF

Rybak MJ, Le J, Lodise TP, Levine DP, Bradley JS, Liu C, et al. Therapeutic monitoring of vancomycin for
serious methicillin-resistant Staphylococcus aureus infections: A revised consensus guideline and review
by the American Society of Health-System Pharmacists, the Infectious Diseases Society of America, the
Pediatric Infectious Diseases Society, and the Society of Infectious Diseases Pharmacists. Am | Health Syst
Pharm 2020;77(11):835-64.

PUBMED | CROSSREF

Rybak MJ, Lomaestro BM, Rotschafer JC, Moellering RC Jr, Craig WA, Billeter M, et al. Therapeutic
monitoring of vancomycin in adults summary of consensus recommendations from the American Society
of Health-System Pharmacists, the Infectious Diseases Society of America, and the Society of Infectious
Diseases Pharmacists. Pharmacotherapy 2009;29(11):1275-9.

PUBMED | CROSSREF

HeN, Su§, Ye Z, Du G, He B, Li D, et al. Evidence-based guideline for therapeutic drug monitoring of
vancomycin: 2020 update by the division of therapeutic drug monitoring, Chinese Pharmacological
Society. Clin Infect Dis 2020;71 Suppl 4:5363-71.

PUBMED | CROSSREF

Jorgensen SC, Dersch-Mills D, Timberlake K, Stewart JJ, Gin A, Dresser LD, et al. AUCs and 123s: a
critical appraisal of vancomycin therapeutic drug monitoring in paediatrics. | Antimicrob Chemother
2021;76(9):2237-51.

PUBMED | CROSSREF

Kato H, Hagihara M, Okudaira M, Asai N, Koizumi Y, Yamagishi Y, et al. Systematic review and meta-
analysis to explore optimal therapeutic range of vancomycin trough level for infected paediatric patients
with Gram-positive pathogens to reduce mortality and nephrotoxicity risk. Int | Antimicrob Agents
2021;58(2):106393.

PUBMED | CROSSREF

Lodise TP, Drusano G. Vancomycin area under the curve-guided dosing and monitoring for adult and
pediatric patients with suspected or documented serious methicillin-resistant Staphylococcus aureus
infections: putting the safety of our patients first. Clin Infect Dis 2021;72(9):1497-501.

PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2023.38.€62 10/13


http://www.editage.co.kr
http://www.ncbi.nlm.nih.gov/pubmed/6235204
https://doi.org/10.7164/antibiotics.37.615
http://www.ncbi.nlm.nih.gov/pubmed/11020133
https://doi.org/10.2165/00003088-200039030-00001
http://www.ncbi.nlm.nih.gov/pubmed/25726436
https://doi.org/10.1016/j.jiac.2015.02.002
http://www.ncbi.nlm.nih.gov/pubmed/33547647
https://doi.org/10.1111/jcpt.13366
http://www.ncbi.nlm.nih.gov/pubmed/32191793
https://doi.org/10.1093/ajhp/zxaa036
http://www.ncbi.nlm.nih.gov/pubmed/19873687
https://doi.org/10.1592/phco.29.11.1275
http://www.ncbi.nlm.nih.gov/pubmed/33367582
https://doi.org/10.1093/cid/ciaa1536
http://www.ncbi.nlm.nih.gov/pubmed/33675656
https://doi.org/10.1093/jac/dkab048
http://www.ncbi.nlm.nih.gov/pubmed/34174409
https://doi.org/10.1016/j.ijantimicag.2021.106393
http://www.ncbi.nlm.nih.gov/pubmed/33740042
https://doi.org/10.1093/cid/ciaa1744

Therapeutic Drug Monitoring of Teicoplanin in Children

JKMS

https://jkms.org

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25,

26.

27.

28.

Rybak MJ, Le J, Lodise T, Levine D, Bradley J, Liu C, et al. Executive summary: therapeutic monitoring of
vancomycin for serious methicillin-resistant Staphylococcus aureus infections: a revised consensus guideline
and review of the American Society of Health-System Pharmacists, the Infectious Diseases Society of
America, the Pediatric Infectious Diseases Society, and the Society of Infectious Diseases Pharmacists. |
Pediatric Infect Dis Soc 2020;9(3):281-4.

PUBMED | CROSSREF

Smit C, Goulooze SC, Briiggemann RJ, Sherwin CM, Knibbe CA. Dosing recommendations for
vancomycin in children and adolescents with varying levels of obesity and renal dysfunction: a population
pharmacokinetic study in 1892 children aged 1-18 years. AAPS ] 2021;23(3):53.

PUBMED | CROSSREF

Cavalcanti AB, Goncalves AR, Almeida CS, Bugano DD, Silva E. Teicoplanin versus vancomycin for proven
or suspected infection. Cochrane Database Syst Rev 2010;(6):CD007022.

PUBMED | CROSSREF

Loane G, Gwee A. Teicoplanin therapeutic drug monitoring and treatment outcomes in children with
gram-positive infections. J Pediatric Infect Dis Soc 2021;10(5):682-5.

PUBMED | CROSSREF

Svetitsky S, Leibovici L, Paul M. Comparative efficacy and safety of vancomycin versus teicoplanin:
systematic review and meta-analysis. Antimicrob Agents Chemother 2009;53(10):4069-79.

PUBMED | CROSSREF

Page MJ, Moher D, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. PRISMA 2020
explanation and elaboration: updated guidance and exemplars for reporting systematic reviews. BM/
2021;372(160):n160.

PUBMED | CROSSREF

Higgins JP, Savovi¢ ], Page MJ, Elbers RG, Sterne JA. Chapter 8: Assessing risk of bias in a randomized
trial. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. (editors). Cochrane Handbook
for Systematic Reviews of Interventions Version 6.2. London, UK: Cochrane; 2022.

National Heart, Lung, and Blood Institute (NHLBI). Quality assessment tool for case series studies.
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools. Updated 2021. Accessed August
15, 2021.

Kanji S, Hayes M, Ling A, Shamseer L, Chant C, Edwards DJ, et al. Reporting guidelines for clinical
pharmacokinetic studies: the ClinPK statement. Clin Pharmacokinet 2015;54(7):783-95.
PUBMED | CROSSREF

ChoiJS, Kim JM, Kim D, Kim SH, Cho H, Park HD, et al. Therapeutic drug level monitoring of
teicoplanin in Korean pediatric patients with normal versus impaired renal function. ] Korean Med Sci
2020;35(46):€376.

PUBMED | CROSSREF

Dufort G, Ventura C, Olivé T, Ortega JJ. Teicoplanin pharmacokinetics in pediatric patients. Pediatr Infect
Dis J1996;15(6):494-8.

PUBMED | CROSSREF

Ito H, Shime N, Kosaka T. Pharmacokinetics of glycopeptide antibiotics in children. J Infect Chemother
2013;19(2):352-5.

PUBMED | CROSSREF

JungJ, Lee K, Oh J, Choi R, Woo HI, Park HD, et al. Therapeutic drug monitoring of teicoplanin using

an LC-MS/MS method: analysis of 421 measurements in a naturalistic clinical setting. | Pharm Biomed Anal
2019;167:161-5.

PUBMED | CROSSREF

Lemerle S, de La Rocque F, Lamy R, Fremaux A, Bernaudin F, Lobut JB, et al. Teicoplanin in combination
therapy for febrile episodes in neutropenic and non-neutropenic paediatric patients. | Antimicrob Chemother
1988;21 Suppl A:113-6.

PUBMED | CROSSREF

Moller JC, Nelskamp I, Jensen R, Reiss I, Kohl M, Gatermann S, et al. Comparison of vancomycin and
teicoplanin for prophylaxis of sepsis with coagulase negative staphylococci (CONS) in very low birth
weight (VLBW) infants. J Perinat Med 1997;25(4):361-7.

PUBMED | CROSSREF

Sanchez A, Lopez-Herce J, Cueto E, Carrillo A, Moral R. Teicoplanin pharmacokinetics in critically ill
paediatric patients. | Antimicrob Chemother1999;44(3):407-9.

PUBMED | CROSSREF

Strenger V, Hofer N, Rodl S, Honigl M, Raggam R, Seidel MG, et al. Age- and gender-related differences
in teicoplanin levels in paediatric patients. ] Antimicrob Chemother 2013;68(10):2318-23.

PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2023.38.€62 11/13


http://www.ncbi.nlm.nih.gov/pubmed/32659787
https://doi.org/10.1093/jpids/piaa057
http://www.ncbi.nlm.nih.gov/pubmed/33839974
https://doi.org/10.1208/s12248-021-00577-x
http://www.ncbi.nlm.nih.gov/pubmed/20556772
https://doi.org/10.1002/14651858.CD007022.pub2
http://www.ncbi.nlm.nih.gov/pubmed/33543753
https://doi.org/10.1093/jpids/piab005
http://www.ncbi.nlm.nih.gov/pubmed/19596875
https://doi.org/10.1128/AAC.00341-09
http://www.ncbi.nlm.nih.gov/pubmed/33781993
https://doi.org/10.1136/bmj.n160
http://www.ncbi.nlm.nih.gov/pubmed/25637173
https://doi.org/10.1007/s40262-015-0236-8
http://www.ncbi.nlm.nih.gov/pubmed/33258328
https://doi.org/10.3346/jkms.2020.35.e376
http://www.ncbi.nlm.nih.gov/pubmed/8783345
https://doi.org/10.1097/00006454-199606000-00005
http://www.ncbi.nlm.nih.gov/pubmed/22872188
https://doi.org/10.1007/s10156-012-0458-8
http://www.ncbi.nlm.nih.gov/pubmed/30776754
https://doi.org/10.1016/j.jpba.2019.02.001
http://www.ncbi.nlm.nih.gov/pubmed/2965122
https://doi.org/10.1093/jac/21.suppl_a.113
http://www.ncbi.nlm.nih.gov/pubmed/9350607
https://doi.org/10.1515/jpme.1997.25.4.361
http://www.ncbi.nlm.nih.gov/pubmed/10511412
https://doi.org/10.1093/jac/44.3.407
http://www.ncbi.nlm.nih.gov/pubmed/23702837
https://doi.org/10.1093/jac/dkt176

Therapeutic Drug Monitoring of Teicoplanin in Children

JKMS

https://jkms.org

29. SunD, Zhang T, MiJ, DongY, Liu Y, Zhang Y, et al. Therapeutic drug monitoring and nephrotoxicity of
teicoplanin therapy in Chinese children: a retrospective study. Infect Drug Resist 2020;13:4105-13.
PUBMED | CROSSREF

30. Yamada T, Kubota T, Nakamura M, Ochiai M, Yonezawa M, Yano T, et al. Evaluation of teicoplanin
concentrations and safety analysis in neonates. Int ] Antimicrob Agents 2014;44(5):458-62.
PUBMED | CROSSREF

31. Yamada T, Kubota T, Yonezawa M, Nishio H, Kanno S, Yano T, et al. Evaluation of teicoplanin trough
values after the recommended loading dose in children with associated safety analysis. Pediatr Infect Dis ]
2017;36(4):398-400.

PUBMED | CROSSREF

32. ZhangT, Sun D, Shu Z, Duan Z, Liu Y, Du Q, et al. Population pharmacokinetics and model-based dosing
optimization of teicoplanin in pediatric patients. Front Pharmacol 2020;11:594562.

PUBMED | CROSSREF

33. Zhao W, Zhang D, Storme T, Baruchel A, Decleves X, Jacqz-Aigrain E. Population pharmacokinetics and
dosing optimization of teicoplanin in children with malignant haematological disease. BrJ Clin Pharmacol
2015;80(5):1197-207.

PUBMED | CROSSREF

34. Kim SW. Therapeutic drug monitoring (TDM) of antimicrobial agents. Infect Chemother 2008;40(3):133-9.
CROSSREF

35. Hogan PG, Mork RL, Thompson RM, Muenks CE, Boyle MG, Sullivan ML, et al. Environmental
methicillin-resistant Staphylococcus aureus contamination, persistent colonization, and subsequent skin and
soft tissue infection. JAMA Pediatr 2020;174(6):552-62.

PUBMED | CROSSREF

36. InagakiK, Lucar], Blackshear C, Hobbs CV. Methicillin-susceptible and methicillin-resistant Staphylococcus
aureus bacteremia: nationwide estimates of 30-day readmission, in-hospital mortality, length of stay, and
cost in the United States. Clin Infect Dis 2019;69(12):2112-8.

PUBMED | CROSSREF

37. Laupland KB. Incidence of bloodstream infection: a review of population-based studies. Clin Microbiol
Infect 2013;19(6):492-500.

PUBMED | CROSSREF

38. Pereira MR, Rana MM; AST ID Community of Practice. Methicillin-resistant Staphylococcus aureus in solid
organ transplantation-guidelines from the American Society of Transplantation Infectious Diseases
Community of Practice. Clin Transplant 2019;33(9):e13611.

PUBMED | CROSSREF

39. Guthrie JL, Teatero S, Hirai S, Fortuna A, Rosen D, Mallo GV, et al. Genomic epidemiology of invasive
methicillin-resistant Staphylococcus aureus infections among hospitalized individuals in Ontario, Canada. |
Infect Dis 2020;222(12):2071-81.

PUBMED | CROSSREF

40. Abebe W, Tegene B, Feleke T, Sharew B. Bacterial bloodstream infections and their antimicrobial
susceptibility patterns in children and adults in Ethiopia: a 6-year retrospective study. Clin Lab 2021;67(11).
PUBMED | CROSSREF

41. FuD, XuH, Jing C, DengJ, Wang H, Hua C, et al. bacterial epidemiology and antimicrobial
resistance profiles in children reported by the ISPED program in China, 2016 to 2020. Microbiol Spectr
2021;9(3):e0028321.

PUBMED | CROSSREF

42. EMC. Targocid 200 mg powder for solution for injection/infusion or oral solution. https://www.
medicines.org.uk/emc/product/2926/smpc. Updated 2022. Accessed December 28, 2022.

43. UpToDate. Teicoplanin: International drug information (concise). https://www.uptodate.com/contents/
teicoplanin-international-drug-information-concise?search=teicoplanin&source=panel_search_
result&selectedTitle=1~25&usage_type=panel&kp_tab=drug_international&display_rank=1. Updated
2022. Accessed December 28, 2022.

44. LiuC, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, et al. Clinical practice guidelines by
the infectious diseases society of America for the treatment of methicillin-resistant Staphylococcus aureus
infections in adults and children: executive summary. Clin Infect Dis 2011;52(3):285-92.

PUBMED | CROSSREF

45. Avedissian SN, Le ], Neely MN, Cortés-Penfield N, Bradley J, Rybak MJ, et al. Comment on: AUCs and
123s: a critical appraisal of vancomycin therapeutic drug monitoring in paediatrics. | Antimicrob Chemother
2021;76(9):2486-8.

PUBMED | CROSSREF
https://doi.org/10.3346/jkms.2023.38.€62 12/13


http://www.ncbi.nlm.nih.gov/pubmed/33209040
https://doi.org/10.2147/IDR.S272982
http://www.ncbi.nlm.nih.gov/pubmed/25218156
https://doi.org/10.1016/j.ijantimicag.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/27977550
https://doi.org/10.1097/INF.0000000000001456
http://www.ncbi.nlm.nih.gov/pubmed/33363469
https://doi.org/10.3389/fphar.2020.594562
http://www.ncbi.nlm.nih.gov/pubmed/26138279
https://doi.org/10.1111/bcp.12710
https://doi.org/10.3947/ic.2008.40.3.133
http://www.ncbi.nlm.nih.gov/pubmed/32227144
https://doi.org/10.1001/jamapediatrics.2020.0132
http://www.ncbi.nlm.nih.gov/pubmed/30753447
https://doi.org/10.1093/cid/ciz123
http://www.ncbi.nlm.nih.gov/pubmed/23398633
https://doi.org/10.1111/1469-0691.12144
http://www.ncbi.nlm.nih.gov/pubmed/31120612
https://doi.org/10.1111/ctr.13611
http://www.ncbi.nlm.nih.gov/pubmed/32432674
https://doi.org/10.1093/infdis/jiaa147
http://www.ncbi.nlm.nih.gov/pubmed/34758222
https://doi.org/10.7754/Clin.Lab.2021.210224
http://www.ncbi.nlm.nih.gov/pubmed/34730410
https://doi.org/10.1128/Spectrum.00283-21
http://www.ncbi.nlm.nih.gov/pubmed/21217178
https://doi.org/10.1093/cid/cir034
http://www.ncbi.nlm.nih.gov/pubmed/34021756
https://doi.org/10.1093/jac/dkab145

Therapeutic Drug Monitoring of Teicoplanin in Children

JKMS

https://jkms.org

46.

47.

48.

49.

50.

51.

52.

53.

Dalton BR, Stewart JJ, Dersch-Mills D, Gin A, Dresser LD, Jorgensen SC. AUCs and 123s: a critical
appraisal of vancomycin therapeutic drug monitoring in paediatrics-authors’ response. | Antimicrob
Chemother2021;76(9):2488-9.

PUBMED | CROSSREF

Jorgensen SC, Spellberg B, Shorr AF, Wright WF. Should therapeutic drug monitoring based on the
vancomycin area under the concentration-time curve be standard for serious methicillin-resistant
Staphylococcus aureus infections?-no. Clin Infect Dis 2021;72(9):1502-6.

PUBMED | CROSSREF

Murphy ME, Tang Girdwood S, Goldman JL, Scheetz MH, Downes KJ. Precision dosing of vancomycin: in
defence of AUC-guided therapy in children. ] Antimicrob Chemother 2021;76(10):2494-7.

PUBMED | CROSSREF

Hanai Y, Takahashi Y, Niwa T, Mayumi T, Hamada Y, Kimura T, et al. Clinical practice guidelines for
therapeutic drug monitoring of teicoplanin: a consensus review by the Japanese Society of Chemotherapy
and the Japanese Society of Therapeutic Drug Monitoring. | Antimicrob Chemother 2022;77(4):869-79.
PUBMED | CROSSREF

Ueda T, Takesue Y, Nakajima K, Ichiki K, Doita A, Wada Y, et al. Enhanced loading regimen of teicoplanin
is necessary to achieve therapeutic pharmacokinetics levels for the improvement of clinical outcomes in
patients with renal dysfunction. EurJ Clin Microbiol Infect Dis 2016;35(9):1501-9.

PUBMED | CROSSREF

Ueda T, Takesue Y, Nakajima K, Ichiki K, Ishikawa K, Takai Y, et al. Clinical efficacy and safety in patients
treated with teicoplanin with a target trough concentration of 20 ug/mL using a regimen of 12 mg/kg for
five doses within the initial 3 days. BMC Pharmacol Toxicol 2020;21(1):50.

PUBMED | CROSSREF

Matthews PC, Chue AL, Wyllie D, Barnett A, Isinkaye T, Jefferies L, et al. Increased teicoplanin doses are
associated with improved serum levels but not drug toxicity. ] Infect 2014;68(1):43-9.

PUBMED | CROSSREF

Seki M, Yabuno K, Miyawaki K, Miwa Y, Tomono K. Loading regimen required to rapidly achieve
therapeutic trough plasma concentration of teicoplanin and evaluation of clinical features. Clin Pharmacol
2012;4:71-5.

PUBMED | CROSSREF

https://doi.org/10.3346/jkms.2023.38.€62 13/13


http://www.ncbi.nlm.nih.gov/pubmed/34245275
https://doi.org/10.1093/jac/dkab239
http://www.ncbi.nlm.nih.gov/pubmed/33740050
https://doi.org/10.1093/cid/ciaa1743
http://www.ncbi.nlm.nih.gov/pubmed/34096598
https://doi.org/10.1093/jac/dkab194
http://www.ncbi.nlm.nih.gov/pubmed/35022752
https://doi.org/10.1093/jac/dkab499
http://www.ncbi.nlm.nih.gov/pubmed/27278654
https://doi.org/10.1007/s10096-016-2691-z
http://www.ncbi.nlm.nih.gov/pubmed/32641110
https://doi.org/10.1186/s40360-020-00424-3
http://www.ncbi.nlm.nih.gov/pubmed/24012820
https://doi.org/10.1016/j.jinf.2013.08.018
http://www.ncbi.nlm.nih.gov/pubmed/23236257
https://doi.org/10.2147/CPAA.S37528

	Optimal Use and Need for Therapeutic Drug Monitoring of Teicoplanin in Children: A Systematic Review
	INTRODUCTION
	METHODS
	Search strategy
	Eligibility criteria and study selection
	Data extraction
	Assessment of methodologic quality

	RESULTS
	Dose, trough level, and PK
	Clinical efficacy and adverse events

	DISCUSSION
	REFERENCES


