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ABSTRACT

Introduction: dalbavancin is approved for treating acute bacterial skin and soft tissue infections, but its off-label
use for treating complex chronic infections has become increasingly common. Currently, there is no established
dosing regimen for such infections. Given the need for prolonged treatments, a dosing adjustment strategy based
on therapeutic drug monitoring may optimize its use and allow for individualized regimens. This systematic re-
view analyzes dalbavancin dosing in complex infections and TDM-based strategies to optimize treatment.
Materials and methods: A search was conducted in PubMed, Embase, Scopus, and the Cochrane Library
(2014-2024) using the following keywords: “dalbavancin”, “pharmacokinetics”, “pharmacodynamics”, “therapeu-
tic drug monitoring”, and “TDM”. Three independent reviewers selected and evaluated the studies. Clinical studies
related to the pharmacokinetics of dalbavancin and the use of TDM in complex infections requiring prolonged reg-
imens were included. Due to the heterogeneity among the studies, a qualitative analysis of the data was performed.
Results: A total of 241 articles were identified. After removing duplicates and applying the inclusion and exclusion
criteria, 10 studies were included. These studies exhibited heterogeneity in design (6 retrospective and 4 prospec-
tive) and sample size, encompassing 457 patients and 1.298 samples. Most studies focused on osteoarticular infec-
tions treated with dalbavancin using an initial two-dose regimen of 1,500 mg administered one week apart,
followed by dose adjustments based on plasma level monitoring. The most commonly targeted pharmacokinetic/
pharmacodynamic parameters were a trough concentration above 8 ug/ml and an area under the curve/minimum
inhibitory concentration ratio greater than 111.1. Therapeutic Drug Monitoring-Guided strategies were found to
optimize dosing and maintain adequate plasma levels. Significant interindividual variability in plasma concentra-
tions was observed, influenced by factors such as renal function and body surface area.
Discussion: The use of Therapeutic Drug Monitoring in dalbavancin dosing optimizes the treatment of complex
chronic infections by adjusting dosing intervals and maintaining adequate therapeutic levels over extended periods.
However, further validation and definition of specific pharmacokinetic/pharmacodynamic targets is required.
© 2025 The Author(s). Published by Elsevier Espafia, S.L.U. on behalf of Sociedad Espafiola de Farmacia Hospitalaria
(S.E.F.H). This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).

Monitorizacién terapéutica de dalbavancina: revision sistematica de estrategias y
aplicaciones clinicas en el tratamiento de infecciones complejas

RESUMEN

Introduccion: dalbavancina esta aprobada para infecciones bacterianas agudas de la piel y las partes blandas, pero
su uso fuera de ficha técnica en infecciones crénicas complejas se ha extendido. Actualmente, no hay una pauta
establecida para este tipo de infecciones; al ser necesarios tratamientos muy prolongados, una estrategia basada
en el ajuste de dosis mediante monitorizacion terapéutica de farmacos puede optimizar su uso e individualizar la
pauta. Esta revision sistematica analiza la dosificacion de dalbavancina en infecciones complejas y las estrategias
basadas en la monitorizacién terapéutica de farmacos para optimizar el tratamiento.
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Material y métodos: se realizé una biasqueda en PubMed, Embase, Scopus y Cochrane Library (2014-2024) con
las palabras clave: «dalbavancin», xpharmacokinetics», «pharmacodynamics» «therapeutic drug monitoring» y
«TDMb. Tres revisores independientes seleccionaron y evaluaron los estudios. Se incluyeron estudios clinicos
relacionados con la farmacocinética de dalbavancina y el uso de monitorizacion terapéutica en infecciones
complejas que requieren pautas prolongadas. Los datos se analizaron cualitativamente debido a la
heterogeneidad entre estudios.
Resultados: se identificaron 241 articulos, de los cuales, tras eliminar duplicados y aplicar criterios de inclusién y
exclusion, se incluyeron 10. Estos estudios presentaron heterogeneidad en el disefio (6 retrospectivos y 4
prospectivos) y el tamafio muestral, abarcando un total de 457 pacientes y 1.298 muestras. La mayoria se
centraron en infecciones osteoarticulares, tratadas con dalbavancina en regimenes de 2 dosis iniciales de
1.500 mg separadas por una semana, con ajuste de dosis posteriores segiin la monitorizacién de los niveles
plasmaticos. Los objetivos farmacocinéticos/farmacodindmicos mas utilizados fueron una concentracién minima
o valle por encima de 8 ug/ml y una relacién entre area bajo la curva y concentracién minima inhibitoria superior
a111,1; observandose que las estrategias guiadas por monitorizacion farmacocinética optimizaron la dosificacién
y mantuvieron niveles plasmaticos adecuados. Se observé variabilidad interindividual significativa en las
concentraciones plasmaticas, influenciada por factores como la funcién renal y la superficie corporal.
Discusion: el uso de la monitorizacién terapéutica de firmacos en la dosificacién de dalbavancina optimiza el
tratamiento de infecciones crénicas complejas, ajustando intervalos entre dosis y permitiendo mantener niveles
terapéuticos adecuados durante largos periodos de tiempo, aunque se requiere validacion y definicién de
objetivos farmacocinéticos/farmacodinamicos.
© 2025 Los Autores. Publicado por Elsevier Espafia, S.L.U. en nombre de Sociedad Espafiola de Farmacia Hospitalaria
(S.EEH). Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

Dalbavancin is a long-lasting parenteral lipoglycopeptide antibiotic!
that mainly exerts its antimicrobial activity through interaction with the
terminal D-alanyl-D-alanine residues of peptidoglycan precursors,?
thereby inhibiting the activity of transpeptidase and transglycosylase
enzymes.>* It was approved by the US Food and Drug Administration
(FDA) in 2014 and by the European Medicines Agency (EMA) in 2015
for the treatment of acute bacterial skin and skin structure infections
(ABSSSI).>>

Its off-label use is becoming increasingly common in the treatment
of complex chronic infections caused by Gram-positive bacteria, includ-
ing osteoarticular infections, periprosthetic joint infections, and
endocarditis.””’

Dalbavancin exhibits unique pharmacokinetic and pharmacody-
namic (PK/PD) properties. Its long half-life means that a single
1500 mg dose is sufficient for the treatment of ABSSSIL.Alternatively, a
two-dose regimen of 1000 mg followed by 500 mg 1 week later can
be used.®=® This extended half-life of at least 8.5 days® is attributable
to its high plasma protein binding (mainly to albumin), which reaches
93% in humans.®® Its volume of distribution is greater than 10 L,2°
with a clearance of 0.0473 mL/min.? It is widely distributed in the extra-
cellular fluid of soft tissues,® and its elimination is both renal (up to 45%)
and extrarenal.®® No dose adjustment is recommended in cases of mild
or moderate renal impairment or in hepatic impairment; however, a
dose reduction is necessary in cases of severe renal impairment.® In ad-
dition, dalbavancin does not interfere with the activity of cytochrome
P450 enzymes.'® 4 All these factors contribute to its ease of use.

Dalbavancin is effective against Gram-positive bacteria, including
methicillin-resistant Staphylococcus aureus (MRSA), Staphylococcus au-
reus with intermediate sensitivity to vancomycin, multidrug-resistant
coagulase-negative staphylococci, and vancomycin-resistant entero-
cocci with the VanB phenotype.!'"'>16 Some complex infections, includ-
ing bone and joint infections (BJI), prosthetic joint infections (PJI), and
infective endocarditis (IE), are caused by S. aureus and other species of
staphylococci and streptococci.'”"'® These infections are more difficult
to treat due to biofilm formation and the variable penetration of antibi-
otics into bone and joint structures. This penetration can be particularly
limited in bone tissue and in the presence of biofilms.'® This challenge
necessitates long-term treatment with drugs that have good tissue dis-
tribution, as has been demonstrated for dalbavancin in tissue
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distribution studies.?° Therefore, dalbavancin has great potential as an
antibiotic in these cases. However, these indications are not included
in the current authorisation for use.

Due to its activity against Gram-positive cocci—including MRSA—its
prolonged half-life, and favourable safety profile, dalbavancin is consid-
ered a potential alternative to the daily IV administration of other anti-
biotics, which typically necessitates prolonged hospitalisation for
patients with osteoarticular, periprosthetic, and vascular graft
infections'l]—13,15—19.21

There is growing evidence supporting the prolonged use of
dalbavancin in complex chronic infections, with published case series
demonstrating favourable clinical outcomes.!>182022-26 However, dosing
strategies vary widely between studies, and there are no clear recommen-
dations or published guidelines on extended dosing regimens. Therefore,
dosing is frequently informed by therapeutic drug monitoring (TDM).

Because of this unmet need, we conducted a systematic review to
identify existing studies proposing dalbavancin administration guide-
lines based on TDM for complex infections. The aim was to find poten-
tial regimens that extend treatment beyond the approved dosing
regimen for ABSSSI.>*

In a mouse model of S. aureus infection, the mean free-drug area
under the concentration-time curve at 24 h/minimum inhibitory con-
centration (24-h fAUC/MIC) required to achieve a 2-log reduction in
S. aureus bacterial load (equivalent to a 100-fold decrease in the number
of bacteria, or 99% reduction of the initial inoculum) was 111.1 +
51.81.27 This indicates that, in infected mice, the drug needed to main-
tain a 24-h AUC/MIC ratio greater than 111.1 is necessary to achieve a
significant reduction in bacterial load. Subsequently, using population
pharmacokinetic simulations, it was determined that a 24-h AUC/MIC
ratio greater than 111.1 corresponded to a trough concentration of
8.04 mg/L for a MIC of 0.125 mg/L. This value was derived from the pre-
viously calculated 24-h fAUC/MIC thresholds in order to achieve the op-
timal PK/PD target against S. aureus, based on the most commonly
observed MIC values (0.0625 mg/L and 0.125 mg/L). The 24-h fAUC/
MIC thresholds were 6.94 mg-h/L and 13.89 mg-h/L. Taking into ac-
count the high plasma protein binding of dalbavancin, these values
corresponded to total 24-h AUC values of 99.2 mg-h/L and
198.3 mg-h/L, respectively. Plasma concentrations were validated as a
reliable estimate of 24-h AUC values, enabling the determination of
trough thresholds of 4.02 mg/L and 8.04 mg/L for MICs of 0.0625 mg/L
and 0.125 mg/L, respectively.?®


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

L. Mofiino-Dominguez, A. Aguado-Paredes and J. Cordero-Ramos

To date, there are no systematic reviews have analysed the optimal
dosing regimen for dalbavancin in treating complex chronic infections
caused by Gram-positive microorganisms. Our objective was to review
the current literature in order to summarise the most common dosing
regimens for dalbavancin in treating this type of infection, assess
whether the PK/PD objectives reported in the literature are achieved
with these regimens, and explore TDM-based strategies used to opti-
mise treatment. In addition, we aimed to describe the interindividual
variability observed in plasma concentrations and the patient character-
istics that may influence it.

Materials and methods

The protocol for this review was registered in the PROSPERO data-
base (registration number: CRD42024622177).2° The study was con-
ducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)3C statement (see
Fig. 1).

Search strategy and article selection

A systematic search of the PubMed, Embase, Scopus, and Cochrane
Library databases was conducted for articles published between 2014
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and 2024. The search strategy was designed using the following key-
words: ‘dalbavancin’, ‘pharmacokinetics’, ‘pharmacodynamics’, ‘thera-
peutic drug monitoring’, and ‘TDM'. The following search strategy was
used: ((dalbavancin) AND (pharmacokinetics OR pharmacodynamics))
AND (therapeutic drug monitoring OR TDM). This strategy was applied
to all searchable fields, including the title, abstract, and full text. Articles
in both English and Spanish were eligible for inclusion. Studies con-
ducted on animals were excluded from the review.

Two review authors (Laura Mofiino-Dominguez and Alicia Aguado-
Paredes) independently screened the titles and abstracts of the
identified references using Rayyan. The full texts of relevant titles and
abstracts were then evaluated independently to identify studies that
met the inclusion criteria. Any discrepancies were resolved by consen-
sus between the 2 reviewers: if consensus could not be reached, a
third reviewer (Jaime Cordero-Ramos) was consulted.

Inclusion criteria

The following were included: randomised clinical trials; prospective
studies; retrospective studies; case series; and case reports. These were
published in peer-reviewed medical journals and were related to the
pharmacokinetics of dalbavancin, as well as the application of TDM to
personalise treatment for complex infections involving prolonged

PRISMA 2020 flowchart for new systematic reviews including only searches in databases and registries

Identification of studies through databases and registers

Records identified in databases
PUBMED/MEDLINE, Embase, Scopus,
Cochrane Library

Years: 2014-2024
Article type: observational, clinical trial,
meta-analysis, multicentre, randomised

Identification

Search terms: "dalbavancin", "pharmacokinetics",
"pharmacodynamics", "therapeutic drug monitoring", "TDM"

!

Total results
(n=241)

B |

Results after removing

duplicates
(n=112)

=

§ Articles excluded (n=102)

g -Unrelated to the aims of this review (n=83)
-Not primarily focused on pharmacokinetic/
pharmacodynamic studies (n=77)

—_— -Pharmacokinetic studies not exclusively
focused on dalbavancin (n=6)
-Paediatric patients (n=13)
-Focused on the development of analytical
techniques (n=6)
-
—

3

3 Studies included in the full review

E (n=10)

Figure 1. PRISMA flow diagram illustrating the study selection process.
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treatment regimens. These infections include osteoarticular infections,
infective endocarditis, and prosthetic infections (whether vascular or
orthopaedic).

Exclusion criteria

The following were excluded: editorials, comments, and letters to
the editor; case reports and case series involving fewer than 10 partici-
pants; studies involving animals or focusing on animal data; in vitro
studies; studies whose primary objective was not the pharmacokinetic
analysis of dalbavancin; pharmacokinetic studies that did not focus ex-
clusively on dalbavancin; studies focusing on analytical techniques for
determining plasma concentrations of dalbavancin; and articles whose
full text was published in languages other than English or Spanish.

The exclusion of case series with fewer than 10 participants was
based on the need to include only studies with a sufficiently representa-
tive sample size to allow for more reliable and generalizable
conclusions.

Data extraction

Two reviewers (Laura Moiiino-Dominguez and Alicia Aguado-
Paredes) independently extracted relevant data from all included stud-
ies using a customised data extraction form.

They also assessed the risk of bias independenty. The Newcastle-
Ottawa Scale was used to assess the quality of observational studies.
This scale ranges from 0 to 9, with higher scores indicating higher qual-
ity. We chose a cut-off score of 6 or more to define studies of good qual-
ity. Any disagreements were resolved through discussion with a third
review author (Jaime Cordero-Ramos).

We conducted a qualitative analysis of the included studies. A meta-
analysis was not performed due to significant heterogeneity among the
studies, including variability in populations, differences in interven-
tions, and measured outcomes.

Relevant data from each study were extracted and analysed qualita-
tively. To provide a comprehensive overview of the available evidence,
the main characteristics and findings of the studies were organised
and presented in tables alongside a descriptive narrative.

Results

The initial search yielded a total of 241 articles. After removing du-
plicates, 112 unique articles remained. The titles and abstracts of these
112 articles were reviewed, of which 102 were excluded for not meet-
ing the inclusion criteria. Of these 102 articles, 83 were excluded be-
cause they were unrelated to the aims of this review: 77 did not
primarily analyse the pharmacokinetics of dalbavancin, while 6
analysed the pharmacokinetics of dalbavancin alongside those of
other drugs. Thirteen articles were excluded because they involved
studies conducted in paediatric patients, and 6 because they focused
on the development of analytical techniques for determining
dalbavancin concentrations in blood. Finally, 10 studies were included
in the systematic review (Fig. 1).

Studies with variability in both design and sample size were included.
Six of the included studies were retrospective observational,>'3¢ and 4
were prospective observational®’~*° (Table 1). Nine of these were
single-centre studies, and 1 was conducted in 2 centres.>® Table 1 pre-
sents the characteristics of the reviewed studies.

A total of 1298 samples from 457 patients were included in the
analysed studies. The number of samples per study ranged from 34 to
336, and the number of patients per study ranged from 14 to 133. How-
ever, some studies did not provide this information.

The reviewed studies addressed various complex infections, the
most frequent of which wereosteoarticular infections (such as osteomy-
elitis, septic arthritis, prosthetic infections, and spondylodiscitis). These
infections were reported in 9 of the 10 studies. They accounted for all

T399

Farmacia Hospitalaria 49 (2025) T396-T406

(100%) infections in 5327343840 of the studies, and 79%,%” 76.8%>! and
80%>° of infections in 3 other studies. One other study did not report
the percentage of osteoarticular infections.®

Other types of complex infection included vascular prosthetic
infections and endocarditis. However, these studies also described
patients with osteoarticular infections, which were generally more
prevalent,!3637:39

The main objectives of the studies included in this systematic review
were to evaluate the appropriate dosage of dalbavancin for treating
complex infections (particularly osteoarticular infections), describe ac-
tual dalbavancin plasma concentrations, and determine whether these
concentrations exceed the therapeutic targets established in the litera-
ture. Our review also aimed to assess the usefulness of TDM in achieving
PK/PD targets and optimising dosing regimens, and to describe interin-
dividual variability in dalbavancin plasma concentrations.

Dose and administration interval

The majority of the reviewed studies used a regimen of two 1500 mg
doses administered 1 week apart.3!23-353740 In some cases, patients
received additional doses guided by TDM.33-3>40

In 2 studies, the dalbavancin regimen was adjusted for patients with
severe renal impairment (glomerular filtration rate [GFR] <30 mL/min):
in 1 study, two 1000 mg doses were administered 1 week apart,®' and in
the other, a regimen of 1000 mg dose was administered on day 1 was
followed by a 500 mg dose guided by TDM.>>

Another study included 2 different dosing strategies: 40.5% of pa-
tients received a single 1500 mg dose, while the remaining 58.5% re-
ceived two 1500 mg doses with 1-week, 2-week, or 3-week intervals,
according to the investigator's discretion. However, the basis for this
was not described >

In 1 study, the regimen was chosen based on previous antibiotic
treatment. Patients who had previously received another antibiotic
were treated with 1500 mg on days 1 and 15. Those who started with
dalbavancin received doses on days 1, 15, and 42 (93.3% of patients).>®

Another study found that 35 out of 133 patients received a single
dose, while 98 received multiple dose at an average interval of
14 days. Although the exact doses were not specified, the analysis of
plasma concentrations focused on patients treated with two 1500 mg
doses administered 1 week apart.>? Finally, 1 study evaluated 6 different
dalbavancin administration regimens: 1500 mg on day 1 + 1500 mg on
day 8; 1000 mg on day 1 + 500 mg on day 8; 1500 mg on day 1;
1500 mg on day 1 + 1500 mg on day 8 + 1500 mg on day 36;
1500 mg on day 1 + 1500 mg on day 8 + 1000 mg on day
36; 1500 mg on day 1 + 1500 mg on day 8 + 500 mg on day 36.37

Table 1 summarises all these regimens.

Pharmacokinetic and pharmacodynamic objectives and overall distribution
of dalbavancin concentrations

The most commonly used PK/PD objective was Gy, (trough). While
most studies aimed to maintain a Cy, of more than 8 pg/mL,3133-3540
others defined thresholds of 4 pg/mL3* or 10 pg/mL.3® Two studies
used the AUC/MIC ratio as the target: one aimed for a 24-h AUC/MIC
ratio greater than 111.1,>8 and the other for an AUC/MIC ratio greater
than 1000.%”

In 1 study, Monte Carlo simulations were used to estimate the con-
centrations achieved after two 1500 mg doses (or 1000 mg in patients
with GFR <30 mL/min) administered 1 week apart, according to GFR.
This regimen was considered sufficient to maintain Cy,;, greater than 8
pg/mL for the following periods:

* 4 weeks in patients with creatinine clearance (CICr) of
90-120 mL/min.

* 5 weeks in patients with CICr of 60-90 mL/min.

* 6 weeks in patients with CICr of 30-60 mL/min.
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Table 1
Main characteristics of the studies reviewed.
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Main characteristics of the articles reviewed

Author and

year/type of
study

Samples
obtained/
population

Objective

Type of
infection
(% of patients)

Dalbavancin regimen

Type of sample/
collection
time

PK/PD target Results

Define how to 289/69
appropriately manage

dalbavancin dosage

regimens and TDM for

optimal long-term

treatment of subacute and

chronic infectious diseases

Cojutti et al,
2021°/
retrospective
observational

Hervochon Describe the actual plasma 313/133
etal,2023%?/ concentrations of
retrospective  dalbavancin
observational

Evaluate the usefulness of
TDM-guided dosing to
achieve PK/PD targets

Cattaneo et al., 336/81
20233/
retrospective

observational

Osteoarticular
infections
(76.8%),
endocarditis
endocarditis
(NA), and
vascular
prosthetic
infections (NA)

Osteoarticular
infections
(100%)

Osteoarticular
infections
(100%)

1500 mg on day 1 and
day 8 (84.4%), or
1000 mg on day 1 and
day 8

1500 mg, according to

clinical practice

Two 1500 mg doses

1 week apart,
followed by TDM-
guided doses

based on Cp,ax or TDM
based on Cpin

Plasma/different
time points after
the second dose, at
trough

Maintaining C,;, higher than
target according to renal
function 1500 mg x 2, 1 week
apart:

Crmin 2 8.04 mg/L

- CICr 90-120 mL/min:
Cmin > 8 pig/mL 4 weeks.

- CICr 60-90 mL/min:
Cinin > 8 pg/mL 5 weeks.

- CICr 30-60 mL/min:
Cmin > 8 pig/mL 6 weeks.

- 1000 mg x 2, 1 week apart:
Cimin > 8 ug/mL up to 5 weeks
if CICr <30 mL/min.

Recommended timing for
monitoring Cp;n:

- If CICr 30-59 mL/min: Day
35+3

- If CICr 60-89 mL/min: Day
28 +£3

- If CICr 90-120 mL/min: Day
21+£3

Plasma/ NA Median concentration:
concentrations 1, 2,
3,4, 6, and 8 weeks
after the 1500 mg

dose

- 1 week after first dose:
40.00 mg/L; after second or
subsequent doses:

37.60 mg/L

- 2 weeks after first dose:
25.00 mg/L; after second or
subsequent doses:

34.55 mg/L

- 3 weeks after first dose:

14.80 mg/L; after second or

subsequent doses:

22.60 mg/L

4 weeks after first dose:

9.24 mg/L; after second or

subsequent doses:

19.20 mg/L

- 6 weeks after first dose:

11.55 mg/L; after second or

subsequent doses:

13.26 mg/L

8 weeks after first dose:

9.60 mg/L; after second or

subsequent doses: 7.60 mg/L

GFR <60 mL/min: Higher trough

concentrations than with GFR >

60 mL/min (29.4 vs 22.4 pg/mL,

p =0.01).

Weight < 75 kg: higher trough

concentrations than with

weight > 75 kg (25.9 vs

22.2 pg/mL, p = 0.02)

Cmin 2 8.04 mg/L  Cpyin between 5.3 and 56 mg/L
(group with Cin-based TDM)
and 5.4 and 57.3 mg/L (group
with Cpax-based TDM) 1 week

after the first dose.

Plasma/just before
the dose and after
completion of the
dose infusion

— Cmin > 8 mg/L for 42-48 days
after the second dose.
- 8.7% of patients
Cmin <8 mg/L
Average number of injections
required:

- Cmin-based TDM: 7.3 + 2.6
- Cmax-based TDM: 5.2 + 1.8
(p<0.0001)
Interval between doses:

T400
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Table 1 (continued)
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Main characteristics of the articles reviewed

Author and Objective Samples Type of Dalbavancin regimen Type of sample/ PK/PD target Results
year/type of obtained/ infection collection
study population (% of patients) time
- Cmin-based TDM: 29 +
14 days
- Cax-based TDM: 40 +
10 days (p = 0.013)
Gatti et al., Describe the relationship ~ NA/17 Osteoarticular ~ Two 1500 mg doses Plasma/just before  Cin 2 4.02 mg/L  Percentage of time > 4.02 mg/L:
20233%/ between maintaining infections dalbavancin, 1 week  the second dose and > 8.04 mg/L .
retrospective  dalbavancin PK/PD (100%) apart, followed by = 100%in :3_ cases
observational efficacy thresholds and TDM-guided doses = TE=EREK mn Rlcases
clinical outcomes = SR n Zleases
Percentage of time > 8.04 mg/L:
- 100% in 8 cases
- 75-99.9% in 4 cases
- 50-74.99% in 4 cases
- <50%in 1 case
Gallerani et al,  Describe the experience of 34/21 Osteoarticular  Two 1500 mg doses Plasma/NA Cmin 28.04 mg/L - 85.3% of concentrations
2023%/ dalbavancin use in cardiovascular 1 week apart, were >8.04 ng/mL
retrospective complicated infections followed by TDM- - 14.7% of concentrations
observational cardiovascular infections guided doses were 4.02-8.04 ug/mL
with TDM support - The next dose based on TDM
between 4 and 9 weeks
- Clinical success in 87.5% of
patients treated with TDM
vs -60% without TDM (not
statistically significant)
Lafon-Desmurs  Describe dalbavancin use ~ 94/15 Osteoarticular ~ Patients initially Plasma/just before  Ciin 2 10 mg/L Plasma concentrations of
etal, 2024°%/ in patients with implant- infections treated with next dose dalbavancin before the second
retrospective  associated infections, (vascular, 20%  dalbavancin: 1500 mg dose:
observational including TDM data or orthopaedic, ondays 1, 15, and 42. .
80%) Patients who received - 69%>10mg/L
dalbavancin as - 85%>8 mg/L
subsequent therapy: - 97.9% ,>4 mg/L
1500 mg on days 1 Dalbavancnln plasxjna A
and 15. concentrations with dosing
Subsequent 1500 mg intervals of 4-12 weeks:
doses based on TDM - 96.7% >4 mg/L
- 68.3%>10 mg/L
De Nicolo et al, Describe the long-term 112/14 Osteoarticular  Single dose of Plasma/0 h (pre- AUC/MIC >1000 Single-dose group:
202137/ pharmacokinetic profile of infections 1500 mg or dose), 0.5 h (end of
prospective  dalbavancin in a real-life (79%) and 1500 mg x 2, 1 week infusion), 1 h, - AUC weeks 0-1:
observational clinical setting ABSSSI (21%) apart 1 week, 2 weeks, 27.230 h x mg/L (AUC/MIC:

3 weeks, 1 month,
Every 2 months

16.246)

- AUC weeks 0-2:
35,647 h x mg/L (AUC/MIC:
19.959)

- AUC 0-«: 54.666 h x mg/L
(AUC/MIC: 30.680)

- Median T > MIC
(0.125 mg/L): 11.9 weeks

- Cmax: 390.1 pg/mL

Double dose group:

- AUC weeks 0-1 (1st dose):
2.110 h x mg/L (AUC/MIC:
18.422)

- AUC weeks 0-2 (1st and 2nd
doses): 58.012 h x mg/L
(AUC/MIC: 32.481)

- AUC 0-«: 116.196 h x mg/L
(AUC/MIC: 65.059)

- Median T > MIC
(0.125 mg/L): 13.7 weeks

- Cmax: 431.2 pg/mL

Inverse correlation with body
surface area:

— AUCandT > MIC (R =
—0.881,p = 0.004)

— Conax (r= —0924,p =
0.002)
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Table 1 (continued)
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Main characteristics of the articles reviewed

Author and Objective Samples Type of Dalbavancin regimen Type of sample/ PK/PD target Results
year/type of obtained/ infection collection
study population (% of patients) time
Cojutti et al., Conduct a population 120/15 Osteoarticular  Six dosing regimens: ~ Plasma/at theend  24-h AUC/MIC Two 1500 mg doses 1 week
202138/ pharmacokinetic analysis infections 1500 d1 + 1500 d8;  of the first dose >111.1 apart achieved an:
prospective  of dalbavancin and use (100%) 1000 d1 + 500 d8 infusion (day 1),
observational Monte Carlo simulations 1500 d1; 1500 before and at the = 24-h AUG/MIC>111.1 for
to identify effective dosing d1 + 1500 d8 + 1500 end of the second 5 .weeks
regimens for the long- d36; dose infusion (day Addl{lonal doses prolong the
term treatment of 1500 d1 + 1500 8) and weekly for 6 duration of the target:
staphylococcal d8 + 1000 d36; 1500 week intervals - 500 mg;: Maintains the
osteoarticular infections d1 + 1500 d8 + 500 target for 7 weeks
d36 - 1000 mg: Maintains target
for 8 weeks
- 1500 mg: Maintains target
for 9 weeks
Stroffolini et al, Evaluate the role of a NA/76 Osteoarticular  Single dose of Plasma/0 h (pre- NA Group 0 (One 1500 mg dose):
2022°%/ TDM-based approach to infections, 1500 mg or two dose), 0.5 h (end of
prospective  optimise the use of ABSSSI, and 1500 mg doses at 1-  infusion), 1 h, = Cinax fiirst dose: 41.6 mg/L
observational dalbavancin, focusing on endocarditis week, 2-week, or 3- 1 week, 2 weeks, - AUC weeks 0-4:
PK/PD parameters and week intervals 3 weeks, 1 month, 41.681 mg-h/L
their relationship to Every 2 months, for Group 1 (two 1500 mg doses
clinical outcomes 6 months 1week apart):
- Cmax first dose: 347.0 mg/L
- Cmax second dose:
420.6 mg/L
- AUC weeks 0-4:
79.486 mg-h/L
Group 2 (two 1500 mg doses
2 weeks apart):
- Cmax first dose: 323.3 mg/L
- Cmax second dose:
337.0 mg/L
- AUC weeks 0-4:
62.432 mg-h/L
Group 3 (two 1500 mg doses,
3 weeks apart):
- Cmax first dose: 383.8 mg/L
- Cmax second dose:
432.4 mg/L
- AUC weeks 0-4:
68.835 mg-h/L
Cattaneo et al, Demonstrate that NA/16 Osteoarticular  Two 1500 mg doses Plasma/before and  Cpin 2 8.04 mg/L  Cpin:

2024/
prospective
observational

infections
(100%)

proactive TDM based on
Cinin/Cmax €an optimise the
use of dalbavancin in the
prolonged treatment of
osteoarticular infections

1-week apart,
followed by TDM-
guided doses

after the second

e - Range: 5-68 mg/L

- Interindividual coefficient of
variation: 33%
- 8% of concentrations were <
8 mg/L
Injections:

- Administered every
39-47 days

ABSSSI, acute bacterial skin and skin structure infections; CICr, creatinine clearance; Cpy;,, minimum (trough) concentration; Cyax, maximum concentration; d, day; GFR, glomerular filtra-
tion rate; NA, not specified; PK/PD, pharmacokinetic-pharmacodynamic; TDM, therapeutic drug monitoring.

In patients with a CICr of less than 30 mL/min, reduced doses main-
tained a Cyyi, of over 8 pg/mL for 5 weeks.!

Another study which used a 24-h AUC/MIC ratio greater than 111.1
as the PK/PD target demonstrated that the 2-dose regimen of 1500 mg
on days 1 and 8 maintained this target over a 5-week period. Further-
more, administering additional doses of 500 mg, 1000 mg, and
1500 mg on day 36 (week 5) prolonged this period to 7, 8, and
9 weeks, respectively. However this study did not include patients
with impaired renal function.®® Similar results were observed in an-
other study, where Cp,;, remained greater than 8 pg/mL for up to
6 weeks after the second 1500 mg dose.>
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Another study found that 1 week after the initial 1500 mg dose, 69%
of Ciin concentrations were greater than 10 pg/mL, 85% were greater
than 8 pg/mL, and 97.9% were greater than 4 ug/mL. Administered addi-
tional 1500 mg doses administered at 4- to 12-week intervals based on
TDM resulted in 96.7% of C,i, concentrations exceeding 4 pg/mL and
68.3% exceeding 10 pg/mL.®

Another study used AUC and MIC to evaluate the difference in
dalbavancin exposure between patients treated with a single 1500 mg
dose and those treated with two 1500 mg doses administered 1 week
apart. The results showed that the double-dose group had a greater cu-
mulative exposure (AUC 0-«: 116.196 h-mg/L vs 54.666 h-mg/L),
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remained above the MIC for a longer period (13.7 weeks vs 11.9 weeks),
and had a greater maximum plasma concentration (Cpax: 431.2 pg/mL
vs 390.1 pg/mL). Although both groups exceeded the established cut-
off point of an AUC/MIC ratio greater than 1000, exposure was signifi-
cantly higher with 2 doses.’

Similarly, another study used by using minimum (trough) concen-
trations to compare exposure between patients who received a single
dose versus those who received successive doses. Table 1 shows that
these concentrations were higher in patients who received successive
doses than in those treated with a single dose, when measured at the
same time interval after the last dose in both groups.32

Finally, 1 study evaluating C,.x found that patients who received
two 1500 mg doses administered 1 week apart had a significantly
greater Cpax (420.6 pg/mL, p 0.05) and cumulative AUC
(79.486 mg-h/L, p < 0.001) values in the first 4 weeks (AUC
0-4 weeks) than those who received doses 2 or 3 weeks apart. In addi-
tion, a significant correlation was found between Cp,.x after the first
dose and the cumulative AUC in the first 4 weeks (p = 0.018). Patients
with a Cax of less than 313 pg/mL after the first dose were at an in-
creased risk of therapeutic failure (sensitivity: 100%; specificity: 78%;
p = 0.035).3° Table 1 shows the Cyayx and AUC values for the different
groups.

Therapeutic drug monitoring of dalbavancin

Five studies evaluated adjustments to the TDM-based dalbavancin
dosage regimens. In these studies, the frequency of additional doses
was optimised after an initial regimen involving two 1500 mg doses ad-
ministered 1 week apart.

One of these studies, based on a population pharmacokinetic model,
suggested different time points at which to measure trough concentra-
tions according to the dosing regimen and renal function. For patients
with CrCl of 30-59, 60-89, and 90-120 mL/min, TDM was recom-
mended 35 + 3,28 4+ 3, and 21 4 3 days after the first 2 doses were ad-
ministered, respectively.>!

One study found that a TDM-guided strategy enabled additional
dalbavancin doses to be administered at intervals of 4- to 9-week, ad-
justed according to the patient's renal function. The timing of the next
dose was determined using the aforementioned population pharmaco-
kinetic model.>! This strategy resulted in 85.3% of plasma concentra-
tions exceeding 8 pg/mL, with clinical success rate of 87.5% in patients
with TDM compared to 60% in those without TDM, although this differ-
ence was not statistically significant.?

Another study evaluated the long-term outcomes of incorporating
TDM into routine clinical practice. The optimal timing of the next dose
was estimated using logarithmic models based on Cpi, and Ciax. The
aim was to maintain Gy, greater than 8 pg/mL, and 82% of the measure-
ments showed that this target had been achieved. Additional doses
were administered at an average interval of 39-47 days, depending on
plasma concentrations.*°

One study compared a TDM approach based on Cy,;, with one based
on Cnax. There were no statistically significant differences in mean Cy,,
between the 2 groups (Table 1). Less than 10% of Cy,;, values were less
than 8 pg/mL, and none were less than 4 pg/mL. The Cpax-based ap-
proach achieved longer intervals between administrations, requiring
fewer doses and demostrating statistically significant differences. The
mean number of injections required was 5.2 + 1.8 with the Cyax-
based approach, compared to 7.3 + 2.6 with the Cy;,-based approach
(p < 0.0001). The mean interval between doses was 40 4+ 10 days
with the Cpax-based approach, compared to 29 + 14 days with the
Crmin-based approach (p = 0.013).3

Finally, another study found that a TDM-guided strategy enabled
dosing intervals to be increased to between 4 and 12 weeks. This re-
sulted in 96.7% of concentrations exceeding 4 pg/mL and 68.3%
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exceeding 10 pg/mL. However, the method used to determine the
timing of the next dose was not specified.>®

Interindividual variability

Considerable interindividual variability in trough concentrations
was observed. One study found values ranging from 5.3 to 56 mg/L
(Cin-based TDM group) and from 5.4 to 57.3 mg/L (Cnax-based TDM
group).>® Another study found that trough concentrations fluctuated
between 5 and 68 pg/mL, with a coefficient of variation of 33%.%°

The variability of dalbavancin concentrations was largely due to
renal impairment. Concentrations were significantly higher in patients
with a GFR of less than 60 mL/min than in those with a GFR of greater
than 60 mL/min (29.4 pg/mL vs 22.4 ug/m, p = 0.01).3? One study iden-
tified CICr as the only variable associated with dalbavancin elimination
(p = 0.041), showing an inverse relationship.>' TDM-adjusted dosing
intervals ranged from 4 to 9 weeks, depending on renal function.>
Dose adjustment using Monte Carlo simulations enabled adequate
plasma concentrations to be maintained in patients with renal
impairment.!

Body weight also had a significant impact on dalbavancin concentra-
tions. Patients weighing more than 75 kg had significantly lower plasma
concentrations than those weighing less than 75 kg (22.2 yg/mL vs 25.9
pg/mL, p = 0.02).32

Body surface area was another important factor influencing drug ex-
posure. One of the studies found an inverse relationship between body
surface area and total AUC during the first 2 weeks of treatment (AUC
0-2 weeks: 58.012 h x mg/L, r = —0.881, p = 0.004), as well as with
time above the MIC (T > MIC, r = —0.881, p = 0.004), and with Cpax
(r = —0.924, p = 0.002).%” These findings were confirmed in another
study that identified a significant inverse correlation between body sur-
face area and AUC in the first week (p = 0.006), AUC in the first month
(p = 0.004), and Cpax (p = 0.002). This suggests that doses need to be
adjusted for patients with a larger body surface area to achieve adequate
therapeutic concentrations.>

Discussion

This systematic review is the most comprehensive analysis to date of
dalbavancin plasma concentration monitoring in patients with complex
infections. It includes 10 observational studies, comprising 1298 sam-
ples from 457 patients. The results highlight the usefulness of TDM in
optimising dalbavancin dosing regimens and achieving pharmacoki-
netic/pharmacodynamic goals, particularly in settings characterised by
high inter-individual variability in plasma concentrations.

Most of the reviewedstudies used a 2-dose regimen of 1500 mg ad-
ministered 1 week apart. This regimen, which is based on population
pharmacokinetic models, maintains adequate concentrations for
5 weeks.>® However, considerable flexibility in dosing regimens was ob-
served, with TDM being used to determine the optimal timing of addi-
tional doses,*>3640 and dose adjustments being made in patients with
renal impairment.3!3

Based on studies by Lepak?” and Cojutti,?® the most common PK/PD
targets were maintaining trough concentrations greater than 8
pg/mL31-33-3540 or achieving an AUC/MIC ratio greater than 111.1. How-
ever, although 1 study proposed a more restrictive threshold of 10
ug/mL,% no justification was provided for this, raising questions about
its clinical relevance.

While most of the reviewed studies used Cp,, or the AUC/MIC ratio
as PK/PD targets, some evaluated Cy,x as an exposure parameter, justi-
fying its use as an alternative for assessing dalbavancin pharmacokinet-
ics and predicting its behaviour.>*3° This parameter has been shown to
be related to early clinical response, with a correlation was found be-
tween values of less than 313 mg/mL after the first dose and a higher
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risk of therapeutic failure.® In addition, patients who received two
1500 mg doses administered 1 week apart achieved significantly higher
Cmax» Which translated into greater cumulative exposure (AUC
0-4 weeks).>® Another study used Cpax as an alternative to Cpmin to
guide TDM and adjust dosing intervals.>> However, the AUC/MIC ratio
and Cyy, remain the most well-established PK/PD targets for assessing
the long-term effectiveness of dalbavancin.

Another study set an AUC/MIC ratio threshold of greater than
1000,%” based on a dalbavancin pharmacokinetic model.*" This thresh-
old was determined using Monte Carlo simulations and PK/PD models,
and represents the cumulative exposure to dalbavancin throughout
the course of treatment. It complements the 24-h AUC/MIC ratio thresh-
old greater than 111.1, as maintaining this value over time enables a
total AUC/MIC ratio greater than 1000 to be achieved.*!

Most of the studies reviewed found that administering two 1500 mg
doses 1 week apart was an effective regimen for achieving PK/PD
targets.3133-3540

Five studies used TDM to adjust the dalbavancin dosing regimen fol-
lowing the initial doses,>*~35° using strategies such as Monte Carlo
simulations or adjustments based on trough or Cp,,x concentrations.
These strategies enabled therapeutic concentrations to be maintained
for prolonged periods and reduced the frequency of dalbavancin admin-
istration, particularly in patients with renal impairment.>>384° |t was
also demonstrated that administering additional doses at specific
times could extend the period during which trough concentrations re-
main above the therapeutic target. This suggests that TDM can be used
to to extend the interval between doses without compromising clinical
outcomes. These results are important because standard regimens ap-
proved for treating ABSSSI maintain adequate plasma concentrations
for approximately 3 weeks. While this timeframe is generally sufficient
for treating these infections, it is insufficient for treating complex or
chronic infections.

Although no statistically significant differences in clinical success
were found between patients with and without TDM,3* this result
may be due to the small sample size. Further research is needed to con-
firm this finding.

Another key finding of the reviewed studies was that plasma
dalbavancin concentrations varied between individuals and were influ-
enced by factors including renal function, weight, and body surface
area.>1323739 patients with a GFR of less than 60 mL/min showed signif-
icantly higher concentrations, while those weighing more than 75 kg or
with a larger body surface area—for which no specific threshold was
identified—showed lower exposure to the drug. These findings reinforce
the importance of individualised dose adjustment for patients with sig-
nificant variations in renal function or body weight.

Conclusions

Based on the available evidence, we recommend therapeutic moni-
toring of dalbavancin between 3 and 5 weeks after the initial treatment,
depending on renal function, to determine whether a further dose is
required.

For patients with a GFR of 60 mL/min or more, trough concentrations
greater than 8 ug/mL are usually maintained for 4-5 weeks after two
1500 mg doses have been administered 1 week apart. If TDM is unavail-
able and treatment requires extension, an additional 500 mg, 1000 mg,
or 1500 mg dose may be administered at week 5. This will prolong
exposure by 1, 2 or 3 additional weeks, respectively, depending on the
expected duration of treatment.

If TDM is available, management can be adjusted according to
plasma concentrations:

 Adequate concentrations (greater than 8 pg/mL): If treatment needs
to be extended, continue clinical monitoring and consider repeating
TDM in 2 weeks.
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 Concentrations 6-8 pg/mL: repeat TDM in 1 week. Consider a 500 mg
dose if concentrations fall or there are signs of therapeutic failure. Re-
peat TDM in 2 weeks.

* Concentrations 4-6 pg/mL: administer 1000 mg and repeat TDM in
2 weeks.

* Concentrations of less than 4 pg/mL: administer 1500 mg and repeat
TDM in 2 weeks.

As the effects of additional doses has not been studied in patients
with a CICr of less than 60 mL/min, their empirical administration is
not recommended. If subtherapeutic concentrations are detected,
redosing should be based exclusively on TDM; therefore, monitoring
may be performed at 5 or 6 weeks. If a significant decrease in concentra-
tions is confirmed and an additional dose is deemed necessary, the most
prudent option may be to administer a 500 mg dose with reassessment
using TDM at 2 weeks.

In patients with severe renal impairment (a CICr <30 mL/min), ad-
ministering two 1000 mg doses on days 1 and 8 may be an appropriate
strategy.

These recommendations are based on the best available evidence to
date, but they should be interpreted with caution and adapted to each
patient's individual clinical situation. The final decision on redosing
should take clinical progress into account and, whenever possible, be
supported by TDM.

Larger sample size studies and randomised designs are essential to
validate and develop dosing recommendations for complex Gram-
positive infections treated with dalbavancin. It would also be desirable
to standardise PK/PD endpoints and evaluate the impact of TDM on
broader clinical parameters, such as infection clearance.

In summary, this review demonstrates that a TDM-based approach
not only ensures adequate drug exposure but also enables personalised
dosing according to patient characteristics. Although the results are
promising, further evidence from clinical trials is needed to establish
these strategies as standard clinical practice.

Limitations

This review has the following limitations:

Study design: all of the reviewed studies were observational, which
introduces potential biases and limits the possibility of establishing
causal relationships.

Small sample size: the results of several studies are difficult to gener-
alise due to their small sample size.

Heterogeneity in methods and objectives: the results are difficult to
compare due to a lack of consensus on PK/PD cut-off points.
Single-centre setting: most studies were conducted in a single centre,
which limits the applicability of the findings to different clinical
settings.

Strengths

This review provides a comprehensive and up-to-date overview of
studies published on the therapeutic monitoring of dalbavancin since
2021, emphasising its relevance and novelty in the clinical context of
treating infections that require prolonged management with this
antibiotic.

Despite the limitations inherent to observational studies, this review
represents a significant advance in understanding the pharmacokinetics
of dalbavancin and its application in complex infections.

This review also identifies emerging areas of research that could
address gaps in the current literature. Although the sample size of the
included studies is limited, this issue has been addressed through
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detailed analysis and a focus on consistent patterns within the samples
analysed.
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