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SUMMARY

The purpose of the study was to evaluate the therapeutic success and adverse events (AEs) of dalba-
vancin on-label and off-label use in clinical practice. This was a retrospective, observational, multi-
centre study that enrolled consecutive patients treated with dalbavancin from January 2017 to May
2024 in the Ttalian SUSANA cohort. Therapeutic success was defined as clinical cure or infection
control if chronic suppressive therapy was performed. Risk factors for treatment failure were evalu-
ated using a logistic regression model. A total of 281 patients were enrolled in the study. On-label
administration occurred in 162 (57.6%) cases and off-label in 119 (42.6%). The main off-label pre-
scriptions included 29 cases of osteomyelitis and 25 cases of prosthetic joint infections. Dalbavancin
was used mainly as empirical therapy (70.4% of cases) in the on-label group, while in the off-label
group as targeted therapy for methicillin-resistant Staphylococcus aureus (29.4%). The therapeutic
success rate was similar in both groups (82.7% on-label versus 84.0% off-label). Only one adverse
event caused discontinuation of treatment in the on-label group. In addition, one grade-3 AE was
observed in each cohort, without treatment interruption. Dalbavancin was widely used in clinical
practice for on-label and off-label indications with a comparable success rate of 82.8% and 84.0%,

respectively, and a good safety profile.
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INTRODUCTION
albavancin is a second-generation semi-synthetic
lipoglycopeptide antibiotic active against

Gram-positive bacteria, with clinical activity in acute
bacterial skin and skin structure infections (ABSSSI)
demonstrated in the DISCOVER 1 and DISCOVER 2
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trials (Jauregui et al., 2005; Boucher et al., 2014). The
bactericidal action of dalbavancin results primarily
from inhibition of cell-wall biosynthesis by binding to
the terminal D-alanyl-D-alanine of the stem peptide
in nascent cell wall peptidoglycan, preventing
cross-linking (transpeptidation and transglycosyla-
tion) of disaccharide subunits, resulting in bacterial
cell death (Anderson, Keating, 2008). The addition of
a lipophilic side chain allows dimerization of the mol-
ecule and improves the adhesion of dalbavancin to
the target site, prolonging its half-life and significant-
ly increasing dosing intervals (Zhanel et al., 2010).
Dalbavancin has a long elimination half-life of ap-
proximately 14.4 days, allowing for weekly or biweek-
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ly doses (Anderson, Keating, 2008; Zhanel et al., 2010;
Dunne et al., 2016). The recommended dose in the
adult population is 1500 mg administered as a single
infusion of 1500 mg or 1000 mg followed one week
later by 500 mg (Jauregui et al., 2005; Boucher et al.,
2014; Dunne et al., 2016). This aspect is of particular
interest as a strategy for the management of infection
in an outpatient setting (Baltin et al., 2023) and/or to
decrease hospital admission and length of stay, as al-
lowed by outpatient parenteral antimicrobial therapy
(OPAT) services (Gatti et al., 2021).

Current real-world literature supports the off-label
use of dalbavancin to treat invasive Gram-positive in-
fections, especially in cases where prolonged intrave-
nous antibiotic administration is necessary, such as
bone and joint infections, bloodstream infections
(BSI) and endocarditis (Gatti et al., 2021). At present,
evidence regarding off-label use of dalbavancin is lim-
ited to case series, single-centre observational cohort
studies, and small trials focused on osteomyelitis
(Gatti et al., 2021; Rappo et al., 2019; Bouza et al.,
2018; Morata et al., 2022; Hanses et al., 2022; Taylor
et al., 2022; Courjon et al., 2023; De Vito et al., 2023;
Esposito et al., 2024). Current data emphasise the im-
portance of real-world experience in off-label man-
agement and dosing regimen, since optimal dosing
and frequency remain an open question, especially
when therapeutic drug monitoring is not available
(Senneville et al., 2023; Cooper et al., 2021).
Therefore, it is important to assess dalbavancin utili-
zation, safety, and rates of cure in order to optimize
treatment and describe real-world scenarios. In the
setting of a study aiming to survey the safety of new
antibiotics, we evaluated therapeutic success (clinical
cure or infection control if chronic suppressive ther-
apy) for on-label and off-label indications in clinical
practice.

MATERIALS AND METHODS

We carried out a retrospective, observational, multi-
centre study that enrolled patients treated with dalba-
vancin from January 2017 to May 2024 in the Italian
SUrveillance of SAfety and outcome of New Antibiot-
ics (SUSANA) cohort, from “Coordinamento Italiano
Studio Allergie e Infezione da HIV” (CISAI) study
group. The nationwide analysis involved 17 Infec-
tious Diseases (ID) Centres throughout Italy: 7 in
Northern, 3 in Middle, 3 in Southern Italy, and 4 from
Ttalian Islands.

Patients included in the study were at least 18 years
old and received dalbavancin in hospital and/or in
outpatient setting. We recorded demographic charac-
teristics (age, sex at birth, nationality, comorbidities,
body mass index (BMI)), Charlson Comorbidity index
(CCI), renal biochemistry panel (creatinine and esti-
mated glomerular filtration rate (eGFR) at baseline
and after therapy), previous antibiotic therapy, dalba-

vancin posology regimen, clinical indication, patho-
gens, clinical outcome, and adverse events (AEs).
The main endpoint of this analysis was therapeutic
success for on-label and off-label indications in clini-
cal practice. We defined therapeutic success as clini-
cal cure, specifically the absence of signs and symp-
toms of infection in a follow-up of at least 30 days
after the last dose of dalbavancin, without the need
for rescue antibiotic therapy or medical evaluation of
index infection. If chronic suppressive therapy was
performed, therapeutic success was defined as infec-
tion control documented by clinical findings and/or
biochemical parameters (blood cell count, C-reactive
protein, erythrocyte sedimentation rate). Clinical fail-
ure is defined as the clinical evidence of infection pro-
gression during the follow-up period. The follow-up
period started with the first dose of dalbavancin and
ended 30 days after the last dose. Drug safety was also
evaluated: AEs were classified according to Common
Terminology Criteria for Adverse Events (CTCAE)
version 5.0 (v5.0) of 2017 (US Department of Health
and Human Services, 2017).

We considered as on-label indication the prescription
of dalbavancin for ABSSSI at 1500 mg or 1000 mg
followed by 500 mg after one week. Any use of dalba-
vancin for ABSSSI with different dose regimens was
categorized as an off-label indication, as was the use
dalbavancin for conditions other than ABSSSI.
Statistical analysis. Variables were described as fre-
quencies and percentages if categorical, as medians
and interquartile ranges (IQR) if continuous. Differ-
ences between groups were analysed using the Chi-
square (with Fisher correction if necessary) and the
Mann-Whitney test, respectively. Risk factors for
treatment failure were evaluated using a logistic re-
gression model, where the binary outcome was recov-
ery/treatment failure (the latter defined as clinical
failure, AE-related discontinuation, loss to follow-up).
All variables associated with the outcome at the uni-
variate analysis (with a p<0.20) were included in the
multivariate model.

Statistical analyses were performed with SAS/STAT
(version 9.4, SAS Institute, Cary, NC, USA).

Ethics Committee. The original study protocol was
approved on 24 January 2019 by the coordinating
centre Ethics Committee (Brianza EC) and after that
by all participating Centres. Written informed con-
sent was obtained from the subjects involved in the
study, unless the subjects were deceased or untracea-
ble at the time of data collection. The study was con-
ducted in accordance with the ethical standards laid
down in the 1964 Declaration of Helsinki and its later
amendments and by Italian national laws. The
amendments were approved on 10 December 2020 by
Brianza CE and in April 2024 by the Lombardia 3
Local Ethics Committee.
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RESULTS

281 patients were enrolled in the study from January
2017 to May 2024; their baseline characteristics are
shown in Table 1. The median age was 65.0 years
[IQR 49.0-75.0]; there were 158 (56.2%) males. The
median Charlson Comorbidity index was 4 [IQR 1-6]
and the most represented comorbidities were cardio-
vascular diseases (22.4%), diabetes mellitus (17.8%),
immunological diseases (11.4%), pulmonary diseases
(11.0%), and solid tumours (10.0%). Chronic kidney
disease (moderate/severe) was present in 7.8% of the
cases. Regarding risk factors for multi-resistant path-
ogen infections, 10.3% of the patients had surgery in
the previous three months, 38.8% had a previous hos-
pitalisation in the last 12 months, and 80.1% of the
patients had prior antibiotic treatment in the last
three months. As the study population was mainly
composed of outpatients, the SOFA score was 0 in
most cases (49.1%). Only 5 (1.8%) patients had a
SOFA score >3. Twenty (7.1%) had a bloodstream in-
fection (bacteremia), defined as one or more patho-
gen microorganisms detected in the blood.

Overall, on-label administration occurred in 162
(57.6%) cases and off-label in 119 (42.6%), with a
higher frequency of bone and joint infections (BJIs),
including 29 cases of osteomyelitis, 25 prosthetic
joint infections (PJIs), 13 spondylodiscitis, and 8 sep-
tic arthritis. Additionally, there were 8 cases of blood-
stream and vascular infections and 3 cases of endo-
carditis, as illustrated in Figure 1.

The remaining instances concerned 5 cases of long-
term suppressive antimicrobial therapy (SAT) and 28
cases of ABSSSI with an off-label dose. Specifically,
long-term suppressive therapy was used in cases
where surgeons had ruled out surgical options and
opted for conservative treatment instead: chronic os-
teomyelitis of the femur, left ventricular assist device

driveline infection, aortic prosthetic valve endocardi-
tis (PVE) with abscess, aortic and mitral PVE, vascu-
lar graft infection (VGI).

Regarding BJIs, 12/75 patients were surgically treated
before starting dalbavancin; of these, 10 had a PJI
and 2 an osteomyelitis. Overall, PJIs affected hip in 12
cases, knee in 8 cases, elbow in 2 cases, feet in 2 cases
(1 ankle and 1 calcaneus), and 1 tibia in one case.

As reported in Table 1, the median age of the on-label
and off-label cohorts were respectively 65 [IQR 49-76]
and 65 [IQR 51-75] (p=0.73); there were 82 (50.6%)
males in the on-label group and 76 (73.9%) in the
off-label group (p=0.027). The median Charlson Co-
morbidity index (3.5 [TQR 1-6] on-label versus 4 [IQR
2-6] off-label) was similar (p=0.82) in both cohorts,
while risk factors for multi-resistant pathogens infec-
tions were slightly different as regards previous hos-
pitalization in the last 12 months with 44 (27.3%)
patients in the on-label group and 65 (56.5%) in the
off-label group (p<0.0001). Similarly, previous surger-
ies in the last 3 months were different in both groups,
involving 10 (6.3%) patients in the on-label group and
19 (16.7%) in the off-label group (p=0.006). In con-
trast, the rate of patients who received previous anti-
biotic treatment was similar in both cohorts (81.1%
on-label versus 80.7% off-label, p=0.92).

As expected, the most common bacterial pathogenic
agent was Staphylococcus aureus. In the on-label
group, dalbavancin was used mainly as an empirical
therapy (70.4%). In contrast, in the off-label group, it
was primarily employed as targeted therapy (72.3%)
for Staphylococcus aureus, including both methicil-
lin-sensitive Staphylococcus aureus (MSSA) (17.7%)
and methicillin-resistant Staphylococcus aureus
(MRSA) (29.4%), as well as Coagulase-negative staph-
ylococci (CoNS) (21.0%). Other Gram-positive bacte-
ria (4.2%) included Corynebacterium jeikeium,
Corynebacterium striatum, Staphylococcus pettenk-
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oferi, and vancomycin-susceptible Enterococcus faeci-
um. These results are presented in Table 2.

As illustrated in Table 2, heterogeneous dosing admin-
istration was used in the off-label group. The stand-
ard dosing regimen was the most frequently adminis-
tered, accounting for 39.3% of cases. The second
most common regimen was 1500 mg initially, fol-
lowed by 1500 mg two weeks later, used in 19.0% of
cases. Regarding BJIs, the regimen of 1500 mg on day
1, followed by 1500 mg after one week was the most
used (26/42 cases) in the osteomyelitis and spondylo-
discitis group. In the PJI cohort, the regimen of 1500
mg on day 1, followed by 1500 mg after one week
(12/25 cases) was the most common, followed by the
1500 mg single dose regimen (8/25 cases) and 1500
myg initially, followed by 1500 mg two weeks later
(3/25 cases).

As regards association with other antibiotics, in the
off-label group dalbavancin was frequently used in
combination therapy (34.4% off-label versus 17.3%
on-label, p=0.001), mainly with amoxicillin/clavula-
nate (10.1% off-label versus 3.1% on-label, p=0.02).
No other significant difference was found as regards

co-administration with other antibiotic drugs, as doc-
umented in Table 2.

The therapeutic success rate was similar in both
groups (82.7% on-label versus 84.0% off-label), while
clinical failure was slightly higher in the on-label
group (13.6% on-label versus 9.2% off-label, p=0.36).
None of these differences were statistically signifi-
cant. Data from BJI three-month outcome was avail-
able for two centres (n=48). The therapeutic success
rate was 81.6% in the on-label group (n=136) versus
70.8% of BJIs from the same centres (p=0.07). Pa-
tients on SAT with infection control documented by
clinical findings and/or biochemical parameters were
included in the therapeutic success cohort, as men-
tioned above. Interestingly, the rate of treatment fail-
ure was 6/60 (10.0%) for MSSA; 9/32 (28.1%) for
MRSA, 3/31 (9.7%) for CoNS, 3/11 (27.3%) for Other
Gram-positive strains, 26/147 (17.7%) in case of no
isolates. In our cohort, dalbavancin was administered
in 118 (42.0%) elderly patients (age >70 years) and
170 (60.5%) comorbid patients with CCI >3. The pro-
portion of success was similar in younger people
(82.2% elderly group versus 82.0% younger group)

Table 1 - Baseline characteristics of 281 people enrolled in the study.

L o Overall On-label Off-label
Characteristics Missing 281 " 162 =119 p-value
Age, years, Median (IQR) 0 65 (49-75) 65 (49-76) 65 (51-75) 0.73
Sex at birth, n (%) Male 0 158 (56.2%) 82 (50.6%) 76 (713.9%)  0.027
Comorbidities, n (%)

Cardiovascular Disease 0 63 (22.4%) 32(19.8%) 31 (26.0%) 0.21
Pulmonary disease 4 31 (11.0%) 17 (10.5%) 14 (11.8%) 0.73
Hepatic disease 6 23 (8.2%) 13 (8.0%) 10 (8.4%) 0.90
CNS disease 5 22 (7.8%) 13 (8.0%) 9 (7.6%) 0.91
Solid tumours 5 28 (10.0%) 15 (9.3%) 13 (10.9%) 0.62
Haematological malignancies 2 17 (6.1%) 9 (5.6%) 8 (6.7%) 0.68
Chronic kidney disease (moderate/severe) 4 22 (7.8%) 12 (7.4%) 10 (8.4%) 0.75
Diabetes mellitus 4 50 (17.8%) 26 (16.0%) 24 (20.2%) 0.36
Immunological disease 0 32 (11.4%) 19 (11.7%) 13 (10.9%) 0.84
Charlson Comorbidity index, Median (IQR) 0 4 (1-6) 3.5(1-6) 4 (2-6) 0.82
Prior surgery (last 3 months), n (%) 8 29 (10.3%) 10 (6.3%) 19 (16.7%) 0.006
Prior antibiotic treatment (last 3 months), n (%) 3 225(80.1%) 129(81.1%) 96 (80.7%) 0.92
Previous hospitalization (last 12 months), n (%) 5 109 (38.8%) 44 (27.3%) 65 (56.5%) <0.0001
SOFA score 121
0 138 (49.1%) 62 (38.3%) 76 (63.9%)
1 13 (4.6%) 5 (3.9%) 8 (6.7%)
2 4 (1.4%) 1(0.6%) 3 (2.5%)
>3 5(1.8.%) 1 (0.6%) 4 (3.4%) 0.17
Bacteraemia, n (%) 7 20 (7.1%) 2(1.2%)  18(15.1%)  <0.0001
On-label indications, n (%) 0 - -
ABSSSI 162 (57.6%) -
Off-label indications, n (%) 119 (42.6%)
Osteomyelitis 29
Spondylodiscitis 13
Prosthetic joint infection 25
Septic arthritis 8
Bloodstream and vascular infections 8
Long-term suppressive therapy 5
Endocarditis 3
ABSSSI off-label doses 28

SOFA: Sequential Organ Failure Assessment; CNS disease: Central Nerve System disease; ABSSSI: acute bacterial skin and skin structure infections.
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Table 2 - Characteristics of dosing and duration regimen and outcomes for on-label and off-label indications.

.. On-label Off-label
Characteristics "= 162 nﬁ: 119 p-value
Isolates, n (%)
MSSA 11 (6.8%) 21 (17.7%)
MRSA 25 (15.4%) 35(29.4%)
CoNS 6 (3.7%) 25 (21.0%) <0.0001
Others 6 (3.7%) 5 (4.2%)
None 114 (70.4%) 33 (27.7%)
Dosing regimen, n (%)
1500 mg single dose or 1000+500 mg 162 (100%) 33(39.3%)
1500 mg every 2 weeks 16 (19.0%) <0.0001
Others 35 (41.7%)
Regimen administration, weeks, n (%)
0 90 (55.6%) 30 (25.4%)
1 72 (44.4%) 49 (41.6%) <0.0001
>2 0 39 (33.0%)

Association therapy, n (%) 28 (17.3%) 41 (34.4%) 0.001
TMP/SMX 4 (2.5%) 2 (1.7%) 1.0
Rifampicin 1 (0.6%) 5 (4.2%) 0.09
Doxycycline 4 (2.5%) 2 (1.7%) 1.0
Flucloxacillin 3(1.8%) 1(1.8%) 0.64
Linezolid 1(0.6%) 3(2.5%) 0.31
Amoxicillin/clavulanic acid 5(3.1%) 12 (10.1%) 0.02
Others 12 (7.4%) 20 (16.8%) 0.01

Treatment outcomes, n (%)

Recovery 134 (82.7%) 100* (84.0%)

Failure 22 (13.6%) 11 (9.2%)

Missing at follow up 6 (3.7%) 7 (5.9%) 0.36
Adverse events 0 1 (0.8%)

MSSA: Meticillin-Sensitive Staphylococcus aureus; MRSA: Methicillin-Resistant Staphylococcus aureu; CoNS: Coagulase-negative staphylococci; TMP/
SMX: Trimetoprim/sulfametoxazolo. *Five cases of suppressive antibiotic therapy (SAT) were included in the analysis.

and less comorbid subjects (80.0% comorbid group
versus 83.8% less comorbid group).

Overall, only one event caused discontinuation of
treatment in the off-label group due to maculo-papu-
lar rash (grade 2, certain causality). Additionally, one
grade 3 event was observed in each cohort without
treatment interruption: Stevens-Johnson syndrome
in the on-label group and facial oedema in the off-la-
bel group (Table 3). As both events occurred after dal-
bavancin 1500 mg single dose infusion, the final out-

Table 3 - List of adverse events.

come was therapeutic success with recovery for both
cases.

As listed in Table 3, in general, six events occurred in
the on-label cohort with likely/possible causality.
These included two grade 1 events (hot flashes and
vomiting) and four grade 2 events, which comprised
one case of dyspnoea and three cases of maculopap-
ular rash. Interestingly, only the case of Stevens-John-
son syndrome led to hospitalisation. The overall rate
of AEs was 3.2% (confidence interval 1.7%-6.0%).

Correlation Grade Sign and Group . Sitg Dose Outcome
CTCAE symptom infection schedule

1 certain 2 Rash Off-label PJI 1500 SD Interruption
2 likely 3 Edema face Off-label ABSSSI 1500 2w Recovery
3 possible 1 Hot flashes On-label ABSSSI 1000+500 Recovery
4 possible 1 Vomiting On-label ABSSSI 1500 SD Recovery
5 likely 2 Rash On-label ABSSSI 1500 SD Failure
6 likely 2 Rash On-label ABSSSI 1000+500 Recovery
7 likely 2 Rash On-label ABSSSI 1500 SD Failure
8 likely 2 Dyspnoea On-label ABSSSI 1500 SD Failure
9 likely 3 Stevens Johnson 1) ABSSSI 1500 SD Recovery

syndrome

ABSSSI: acute bacterial skin and skin structure infections; PJI: prosthetic joint infections, 1500 SD: 1500 mg single dose; 1500 2w: 1500 mg every two

weeks, 1000+500: 1000 mg followed by 500 one week later.
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Table 4 - Treatment outcomes.

Characteristics Success Failure p-value
N=234 N=47

Age, years, Median (IQR) 65 (49-76) 64 (49-73) 0.58
Age 270, 1 (%) 101 (43.2%) 17 (36.2%) 0.38
Sex at birth, n (%) Male 132 (56.4%) 26 (55.3%) 0.89
Comorbidities, n (%)

Cardiovascular Disease 49 (20.9%) 14 (29.8%) 0.20

Pulmonary disease 26 (11.3%) 5(10.6%) 0.90

Hepatic disease 17 (7.4%) 6 (13.0%) 0.21

CNS disease 17 (7.4%) 5(10.6%) 0.46

Solid tumours 20 (8.7%) 8 (17.4%) 0.07

Haematological malignancies 13 (5.6%) 4 (8.5%) 0.45

Chronic kidney disease (moderate/severe) 17 (7.4%) 5(10.6%) 0.46

Diabetes mellitus 40 (17.4%) 10 (21.3%) 0.53

Immunological disease 24 (10.3%) 8 (17.0%) 0.18
Charlson Comorbidity index, Median (IQR) 3(1-5) 4 (1-7) 0.17
CCI 23, n (%) 140 (59.8%) 30 (63.8%) 0.61
Prior surgery (last 3 months), n (%) 22 (9.6%) 7 (15.9%) 0.21
Prior antibiotic treatment (last 3 months), n (%) 185 (80.1%) 40 (85.1%) 0.42
Previous hospitalization (last 12 months), n (%) 94 (41.0%) 15 (31.9%) 0.24
SOFA score

0 118 (50.4%) 20 (42.6%)

1 11 (4.7%) 2 (4.3%)

2 4 (1.7%) 0 0.70

>3 4 (1.7%) 1(1.2%)

Missing 97 (41.4%) 24 (51.1%)
Bacteraemia, n (%) 20 (8.6%) 0 0.10
Association therapy, n (%) 57 (24.4%) 12 (25.5%) 0.86
Indication, n (%)

On-label 134 (57.3%) 28 (59.6%) 0.77

Off-label 100 (42.7%) 19 (40.4%)

CNS disease: Central Nerve System disease; CCL: Charlson Comorbidity index.

As documented in Table 4, in the univariate analysis,
no significant association was found between the fac-
tors analysed and treatment failure.

From the multivariate analyses shown in Table 5, it is
apparent that no factors were significantly associated
with treatment failure. Dalbavancin administration,
as expected, was less favourable in MRSA treatment
compared to MSSA. Other factors potentially associ-
ated with treatment failure included having an immu-
nological disease and each point added to the Charl-
son Comorbidity Index, although none of these fac-
tors showed a statistically significant association.

DISCUSSION

In our cohort, there was a high rate of clinical thera-
peutic success in both groups, demonstrating the
good efficacy of dalbavancin in different types of in-
fection in a real-world scenario. The off-label use of
dalbavancin for Gram-positive invasive infections
was safe and a reasonable alternative to traditional
OPAT in clinical practice.

Our findings were consistent with previous studies
reporting a high cure rate and a low rate of side ef-
fects in invasive Gram-positive infections (Gatti et al.,

2021; Rappo et al., 2019; Bouza et al., 2018; Morata et
al., 2022; Hanses et al., 2022; Taylor et al., 2022; Cour-
jon et al., 2023; De Vito et al., 2023; Esposito et al.,
2024; Senneville et al., 2023; Cooper et al., 2021). The
Italian multicentric cohort described by Esposito et
al. (2024) has shown that, overall, 50 (50.5%) patients
achieved clinical cure during the 30-month study pe-
riod in the off-label group, which included 99/223 pa-
tients (44.4%) (Esposito et al., 2024). The authors de-
scribed that the most common off-label indications
were osteomyelitis, orthopaedic prosthesis-associat-
ed infection, and septic arthritis (Esposito et al.,
2024). Failure was defined as the lack of lesion heal-
ing or infection relapse despite appropriate manage-
ment and was similar in both groups (4.8% on-label
vs 3.1% off-label) (Esposito et al., 2024). The authors
distinguished failure form relapse, which appeared to
have a similar trend (4.8% on-label vs 3.1% off-label)
(Esposito et al., 2024). In our study, the failure rate
appeared higher (13.6% on-label vs 9.2% off-label),
with no significant differences between the two
groups. Altogether, the failure rates comparison is
questionable, as in the off-label group heterogeneous
infections were included, requiring long-course anti-
biotic therapy and, in some cases, surgical manage-
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Table 5 - Odds ratios for treatment failure.
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Characteristics Crude OR  95% CI P Adjusted 95% CI P
OR*
Age (by 10 years) 0.98 0.82-1.17 0.79
Age 270 years (ref. <70) 0.75 0.39-1.43 0.38
Sex at birth (ref. M) 1.04 0.56-1.96 0.89
Comorbidities (ref. N)
Cardiovascular Disease 1.60 0.80-3.22 0.19 1.46 0.60-3.52 0.40
Pulmonary disease 0.93 0.34-2.57 0.97
Hepatic disease 1.87 0.70-5.04 0.41
CNS disease 1.48 0.52-4.24 0.98
Solid tumours 2.21 0.91-5.38 0.37
Haematological malignancies 1.57 0.49-5.04  0.98
Chronic kidney disease (moderate/severe) 1.48 0.52-4.22 0.98
Diabetes mellitus 1.28 0.59-2.79 0.97
Immunological disease 1.80 0.75-4.28 0.19 2.12 0.75-5.98 0.15
Charlson Comorbidity index (by 1 point) 1.11 0.99-1.23 0.07 1.06 0.91-1.22 0.45
CCI 23 (ref. <3) 1.18 0.62-2.27 0.61
Prior surgery (last 3 months, ref. N) 1.78 0.71-4.46 0.96
Prior antibiotic treatment (last 3 months, ref. N) 1.42 0.60-3.38 0.97
Previous hospitalization (last 12 months, ref. N) 0.67 0.34-1.31 0.96
SOFA score (ref. 0)
1 1.07 0.22-5.20 0.96
2 n.e. 0.96
>3 1.48 0.16-13.9 0.95
Bacteraemia (ref. N) n.e. 0.10 n.e
Associated antibiotics (ref. N) 1.06 0.52-2.19 0.86
Off-label indication (ref. on-label) 0.91 0.48-1.72 0.77
Isolates (ref. MSSA)
MRSA 3.52 1.12-11.04  0.09 4.12 1.26-13.45  0.06
CoNS 0.96 0.22-4.15 0.21 1.14 0.26-5.03 0.30
Others 3.38 0.70-16.26  0.29 3.79 0.73-19.73  0.28
None 1.93 0.75-4.97 0.89 1.68 0.64-4.41 0.58

CNS: Central Nerve System; CCI: Charlson Comorbidity index; MSSA: Meticillin-Sensitive Staphylococcus aureus; MRSA: Methicillin-Resistant Staphy-
lococceus aureus; CoNS: Coagulase-negative staphylococci; n.e.: not estimable. *Variables associated with the outcome with p<0.20 were included in the
multivariate model: cardiovascular disease, immunological disease, CCI as a continuous variable, bacteraecmia (with not estimable OR), isolates.

ment. In contrast, in the on-label group, dalbavancin
was administered to definitively cure ABSSSI, often
after other therapeutic regimens (81.1%), also high-
lighting infections clinically and therapeutically diffi-
cult to manage in this cohort. In general, therapeutic
efficacy was difficult to assess and compare between
the on-label and off-label cohorts due to the complex-
ity and heterogeneity of cases in both groups, as ex-
pected in the real-world context. As documented in
other cohorts, the most common off-label dalba-
vancin administration are BJIs, in particular osteo-
myelitis and spondylodiscitis (Esposito et al., 2024;
Lovatti et al., 2023; Mazzitelli et al., 2022; Cain et al.,
2021). BJIs represent the most difficult-to-treat infec-
tions due to the long treatment course, reduced drug
penetration into bone, and the challenge of eradicat-
ing bacteria embedded in the biofilm state. In their
systematic review, Lovatti et al. (2023) concluded that
dalbavancin was a valuable option for osteoarticular

infections treatment, with 79.3% of patients success-
fully treated (Lovatti et al., 2023). Furthermore, the
authors emphasised the significant role of adequate
surgical management prior to antibiotic treatment as
a determining factor of good outcome (Lovatti ef al.,
2023). Specifically, a surgical source control of the in-
fection site was frequently performed before the use
of dalbavancin (110/159, 69.2%) (Lovatti et al., 2023).
Our findings were slightly different from those pre-
sented, as in the PJI cohort there were only 40%
(10/25) patients surgically treated before starting dal-
bavancin.

Dalbavancin also ensures adherence in circumstanc-
es in which oral therapy adherence may be sub-opti-
mal. In this perspective, frailty and comorbidity may
influence the therapeutic approach in clinical prac-
tice. In our cohort, we prescribed dalbavancin to 118
(42.0%) elderly patients (aged >70) and 170 (60.5%)
comorbid patients with a CCI >3, underlying the use-
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ful role of long-acting drugs in these populations. De-
spite possible alterations in drug pharmacokinetic
variables in elderly people, dalbavancin demonstrat-
ed a good safety profile with no adverse events in our
elderly group, thus confirming the safety profile of
this long-acting drug also in a frail and ageing popu-
lation.

In our study, there were different treatment regimens
in the off-label group with respect to dose and num-
ber of dalbavancin administration, duration and type
of partner drugs, reflecting the heterogeneous thera-
peutic approaches of different centres, as generally
observed in a clinical context. In our clinical practice,
the degree of drug administration heterogeneity was
greater in the first years after the drug was marketed.
However, recent years have seen a trend towards
standardization and similar therapeutic strategies
among the Italian centres involved in the study.

This trend is probably related to pharmacokinetic
and pharmacodynamic analysis investigated by re-
cent available studies (Dunne et al., 2015; Cojutti et
al., 2022; Thomas et al., 2020), especially regarding
osteoarticular infections. Dunne ef al. (2015) de-
scribed that regimens of 1500 mg on day 1 and 1500
mg on day 8 may be associated with better clinical
outcomes in osteomyelitis (Dunne et al., 2015). Simi-
lar trends have been reported by Cojutti et al. (2022),
which demonstrated that the two-dose regimen of
1500 mg on day 1 and day 8 showed efficacy against
S. aureus BJIs for up to 5 weeks, dependent on renal
function (Cojutti et al., 2022). Data from Thomas et al.
(2020) highlighted the efficacy of the 3000 mg regi-
men over a 4-week period in off-label indications
(Thomas et al., 2020). Based on these data, an expert
review panel suggested that therapeutic drug moni-
toring (TDM) is recommended for more than 6 weeks
of dalbavancin therapy and/or in cases of renal fail-
ure. In these scenarios, TDM should be initiated be-
tween day 28 and day 35 to guide the timing of the
next dose of dalbavancin (Senneville et al., 2023). In
our cohort, most dosing schedules were managed
without TDM, as only few institutions have recently
implemented its use in their routine. Our findings
confirm those of these earlier studies (Dunne et al.,
2015; Cojutti et al., 2022; Thomas et al., 2020), since
the regimen of 1500 mg, followed by 1500 mg after
one week was the most common in the BJIs. There-
fore, in the BJIs group, clinical success could be cor-
related with the use of the dalbavancin posology reg-
imens which follow the optimal pharmacokinetic
models. However, in this study, the impact of the type
and timing of surgery on the outcome was not ana-
lysed.

Our analysis showed that dalbavancin was prescribed
mainly as a consolidation therapy in both groups, as
most of the patients (81.1% on-label versus 80.7%
off-label) received previous antibiotics. This thera-
peutic approach is in line with the findings of

Mazzitelli et al. (2022), who reported their experience
using dalbavancin for MRSA spondylodiscitis after a
2-week course of in-hospital vancomycin therapy as
the initial treatment (Mazzitelli et al., 2022). In this
setting, the use of long-acting drugs, such as dalba-
vancin, is attractive because it contributes to a short-
er hospital stay, a decrease in treatment-related costs,
and a better patient quality of life (Baltin et al., 2023;
Gattiet al., 2021; Lovatti et al., 2023; Mazzitelli et al.,
2022).

Dalbavancin was frequently used for ABSSSI empiri-
cal treatment (70.4% cases), as its good efficacy in
this setting and its favourable management aspects
probably influenced clinicians to choose a long-act-
ing drug requiring a single-dose administration. The
advantages that dalbavancin provides in the manage-
ment aspects related to drug administration emerged
in our multivariate analyses. In this cohort, MRSA is
the most detected pathogen (29.4%) in the off-label
group. Overall, 9 patients (28.1%) with MRSA strains
experienced treatment failure. Dalbavancin demon-
strated excellent antibacterial and bactericidal activi-
ty in vitro against representative strains belonging to
the major epidemiologically diffused phenotypes of S.
aureus, including MRSA (Sweeney et al., 2017; Bon-
giorno et al., 2020). In our experience, the efficacy of
dalbavancin appeared to be poor with regard to
MRSA compared with MSSA, but many confounding
aspects must be considered in a real word context.
The correlation between MRSA isolation and treat-
ment failure could be interpreted as the results of the
clinical characteristics of patients with an off-label
MRSA infection, such as previous prior surgery and
concomitant bacteriemia, but also previous hospital-
izations and CCI. Parameters that statistically differ
between on-label and off-label cohorts, but also those
without statistically significant differences, could
play an important role in clinical practice in defining
the clinical complexity and severity of patients with
an MRSA infection. In their systematic review on the
use of dalbavancin in BJIs, Lovatti ef al. (2023) simi-
larly concluded from their data that MRSA was prev-
alently isolated in people with unfavourable out-
comes (80%) (Lovatti et al., 2023). The authors em-
phasized the role of synergistic in vitro activity of
dalbavancin in combination with other antimicrobi-
als, such as linezolid, ceftaroline, and rifampin, in
reducing MIC for MRSA (Lovatti et al., 2023). The
authors also highlighted the limited real-world expe-
rience with combination therapy for BJIs (Lovatti et
al., 2023).

In our study, dalbavancin was frequently used as
combination therapy in the off-label group, mainly
with amoxicillin/clavulanate. These results differ
slightly from those reported by Lovatti et al. (2023),
which showed that only a quarter (24%) of the pa-
tients received antimicrobial drugs together with dal-
bavancin for osteoarticular infections, suggesting
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that dalbavancin alone is generally considered a reli-
able monotherapy option for BJIs (Lovatti et al.,
2023). In in vitro assays, dalbavancin demonstrated a
synergistic effect with beta-lactam antibiotics (Xhe-
mali er al,, 2019) and linezolid (Aktas, Derbentli,
2017). Data presented by Cacopardo et al. showed
that dalbavancin, when used as a combination thera-
py for patients with ABSSSI, was not superior to
monotherapy. On the contrary, combination regimens
represented a useful option in BJT or subacute/chron-
ic intravascular infections with no possibility of de-
vice removal (Cacopardo et al., 2022). The authors
suggested rifampin, beta-lactams, fluoroquinolones,
doxycycline, and trimethoprim/sulfamethoxazole as
potential partner drugs, according to synergistic tests,
patient profile, and type of infection (Cacopardo et al.,
2022). In our real-world experience, combination
therapy in the on-label group was adopted mainly as
consolidation therapy in difficult-to-cure ABSSSI.
More studies are needed to assess the relevance of
combination therapies in difficult-to-treat infections
for on-label and off-label indications.

Dalbavancin was well tolerated, and only one patient
interrupted treatment due to adverse effects in the
off-label group (maculopapular rash, grade 2, certain
causality). A grade 3 event was observed in each co-
hort without treatment interruption, as both AEs oc-
curred after dalbavancin single dose complete infu-
sion. The final outcome was therapeutic success in
both cases. This finding highlights the excellent safety
profile of dalbavancin, as documented in both rand-
omized clinical trials and observational studies inves-
tigating on and off-label indications (Jauregui et al.,
2005; Boucher et al., 2014; Gatti et al., 2021; Esposito
et al., 2024). In a critical reappraisal of real-world use
of dalbavancin for off-label indications, Gatti et al.
confirmed the excellent safety profile, as in their study
the overall proportion of AEs ranged from 0% to 13%
and serious AEs ranged from 0.0% to 2.9% (Gatti et
al., 2021).

The strength of this study includes its real-world set-
ting, which may be helpful in accumulating evidence
about the role of dalbavancin use in clinical practice,
and in describing the real-life Italian scenario. To our
knowledge, this multicentre retrospective study is the
largest Italian real-world study on the use of dalba-
vancin for both on-label and off-label indications.
However, this study has several limitations. Retro-
spective design and relatively small sample size limit-
ed the statistical power comparing treatment regi-
mens. Furthermore, although similar in the two co-
horts, previous antibiotic therapy could have influ-
enced the outcome evaluation. This is particularly
true for the BJIs group, in which the type and timing
of the previous surgery could also have influenced the
outcome. Finally, the methodological decision to
standardize the follow-up time to compare the two
groups may have led to a possible overestimate of

therapeutic success in the off-label group, particular-
ly in the BJIs subgroup, as these infections require a
longer follow-up time. In their systematic review on
the use of dalbavancin in BJIs, Lovatti et al. (2023)
highlighted that clinical success within 4 weeks of the
end of treatment was higher compared to the out-
come after 4 weeks (84.3% vs 77.4%, respectively)
(Lovatti et al., 2023). Failure due to persistent infec-
tion (13.5% within 4 weeks vs 9.1% after 4 weeks) and
failure due to relapse (0.7% within 4 weeks vs 7.3%
after 4 weeks) also differed in the two groups (Lovatti
et al., 2023). These limitations highlight the need to
investigate dalbavancin in specific randomised con-
trol trials for each type of infection to minimize con-
founding.

CONCLUSIONS

The study provided useful information on the indica-
tions and administration of dalbavancin in routine
clinical practice in Italy. In our setting, dalbavancin
was widely used for on-label and off-label indications,
with a success rate of 82.7% and 84.0%, respectively,
and a good safety profile. Specifically, dalbavancin
was used mainly as a consolidation therapy in associ-
ation with other oral antibiotic molecules. Our results
are in line with the growing body of published re-
al-world cohorts documenting the good efficacy and
safety of dalbavancin for off-label indications in
Gram-positive invasive infections requiring a long
course of antibiotic therapy. In this scenario, dalba-
vancin represents a suitable option in the outpatient
setting, since it may decrease length of stay in hospi-
tal and contribute to cost savings. Further research is
expected to support the currently available results in
different sub-populations, not yet fully investigated.

Ethics approval and consent to participate

The original study protocol was approved on 24 Jan-
uary 2019 by the coordinating centre Ethics Commit
tee (Brianza EC) and after that by all participating
Centres. Written informed consent was obtained
from the subjects involved in the study, unless the
subjects were deceased or untraceable at the time of
data collection. The study was conducted in accord-
ance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments and
by Italian national laws. The amendments were ap-
proved on 10 December 2020 by Brianza CE and in
April 2024 by the Lombardia 3 Local Ethics Commit-
tee.

Institutional Review Board Statement

The study was conducted in accordance with the Dec-
laration of Helsinki and was approved by the Ethics
Committee of A. Manzoni Hospital (transmittal let-
ter: 11 March 2019; date of approval: 24 January
2019).



44 Sara Tordi, Elena Ricci, Luca Mezzadri, et al.

Clinical trial number
Not applicable.

Consent for publication
Not applicable.

Availability of data and materials

The data that support the findings of this study are
available from the corresponding author, S.T., upon
reasonable request.

Competing interests

The following authors served as consultant or advi-
sory board member and/or received speaker’s fees
and/or received research grants for their institu-
tions, outside the present work: G.V.D.S. from Gile-
ad Sciences and ViiV Healthcare; P.M. from Gilead
Science, ViiV Healthcare, Janssen and Merck Sharp
& Dohme; P.B. from Gilead Sciences, ViiV Health-
care, Merck Sharp & Dohme; D.F. from Gilead Sci-
ence, ViiV Healthcare, Janssen and Merck Sharp &
Dohme. The other authors declare that they have no
competing interests.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or not-for-
profit sectors.

Authors Contributions

Conceptualization: S.T., E.R., P.B., G.V.D.S.; method-
ology: S.T. and E.R.; formal analysis: E.R., S.T,
G.V.D.S,; investigation: S.T., E.R., P.B., G.V.D.S,; data
curation: all the authors; writing - original draft
preparation: S.T., E.R., G.V.D.S.; writing - review and
editing: all the authors; supervision: P.B. FL and
G.V.D.S. All authors have read and agreed to the pub-
lished version of the manuscript.

Acknowledgements

We want to acknowledge all members of the SUSANA
Group. Participating centres: Cagliari (G. Angioni);
Caserta (P. Maggi, F. Colucci, G. Di Caprio); Catania
(V. Boscia, B.M. Celesia); Chieti (K. Falasca, M. Pon-
tolillo); Como (L. Pusterla, G. Chieffo, A. Petrolo);
Cosenza (A. Mastroianni); Florence (L. Attala, E. Sa-
lomoni); Lecco (S. Piconi, A. Pandolfo); Legnano (S.
Rusconi, M. Franzetti); Milan (M. Puoti, M. Merli);
Milan (A. Bandera, T. Itri, M.T. Curri); Monza (P. Bon-
fanti, M. Rossi, E. Pollastri, N. Corti, L. Bisi, L. Mez-
zadri, M. Faltoni); Naples (V. Esposito, S. Mascolo);
Naples (S. Martini); Palermo (A. Cascio); Perugia (D.
Francisci, G.V. De Socio, S. Tordi, M. Tegon, V. Gonzi);
Rome (S. Cicalini); Rozzano (P. Morelli, D. Monda-
tore, M. Casana); Sanremo (G. Cenderello, M. Berru-
ti); Sassari (G. Madeddu, A. De Vito, M. Fois); AMCLI
Lombardia (F. Luzzaro).

References

Aktas G., Derbentli S. (2017). In vitro activity of daptomycin com-
bined with dalbavancin and linezolid, and dalbavancin with
linezolid against MRSA strains. J. Antimicrob. Chemother. 72,
441-443.

Anderson V.R., Keating G.M. (2008). Dalbavancin. Drugs. 68, 639-
648.

Baltin C.T., Wulf C., Rongisch R., Lehmann C., Wingen-Heimann S.,
et al. (2023). Outpatient care concept and potential inpatient
cost savings associated with the administration of dalbavancin
- A real-world data and retrospective cost analysis. J Infect Pub-
lic Health. 16, 955-963.

Bongiorno D., Lazzaro L.M., Stefani S., Campanile F. (2020). In Vit-
ro Activity of Dalbavancin against Refractory Multidrug-Resist-
ant (MDR) Staphylococcus aureus Isolates. Antibiotics (Basel).
9, 865.

Boucher H.W., Wilcox M., Talbot G.H., Puttagunta S., Das A.F,, et al.
(2014). Once-weekly dalbavancin versus daily conventional
therapy for skin infection. N Engl J Med. 370, 2169-2179.

Bouza E., Valerio M., Soriano A., Morata L., Carus E.G., et al.
(2018). Dalbavancin in the treatment of different gram-positive
infections: a real-life experience. Int J of Antimicrob Agents. 51,
571-577.

Cacopardo B., Cattaneo D., Cortese E., Di Luca M., Falcone M., et al.
(2022). Role of dalbavancin as combination therapy: evidence
from the literature and clinical scenarios. Expert Rev Anti Infect
Ther. 20, 997-1004.

Cain A.R., Bremmer D.N., Carr D.R., Buchanan C., Jacobs M., et al.
(2021). Effectiveness of Dalbavancin Compared With Standard
of Care for the Treatment of Osteomyelitis: A Real-world Anal-
ysis. Open Forum Infect Dis. 9, ofab589.

Cojutti P.G., Tedeschi S., Gatti M., Zamparini E., Meschiari M., et
al. (2022). Population Pharmacokinetic and Pharmacodynamic
Analysis of Dalbavancin for Long-Term Treatment of Subacute
and/or Chronic Infectious Diseases: The Major Role of Thera-
peutic Drug Monitoring. Antibiotics. 11, 996.

Cooper M.M., Preslaski C.R., Shihadeh K.C., Hawkins K.L., Jenkins
T.C. (2021). Multiple-Dose Dalbavancin Regimens as the Pre-
dominant Treatment of Deep-Seated or Endovascular Infec-
tions: A Scoping Review. Open Forum Infect Dis. 8, ofab486.

Courjon J., Senneville E., Illes H.G., Pavese P., Boutoille D., et al.
(2023). Effectiveness and safety of dalbavancin in France: a pro-
spective, multicentre cohort study. Int J Antimicrob Agents. 62,
106945.

De Vito A, Fiore V., Colpani A., Zauli B., Fanelli C., et al. (2023). The
current and future off-label uses of dalbavancin: a narrative re-
view. Eur Rev Med Pharmacol Sci. 27, 1222-1238.

Dunne M.W., Puttagunta S., Giordano P., Krievins D., Zelasky M., et
al. (2016). A Randomized Clinical Trial of Single-Dose Versus
Weekly Dalbavancin for Treatment of Acute Bacterial Skin and
Skin Structure Infection. Clin Infect Dis. 62, 545-551.

Dunne M.W.., Puttagunta S, Sprenger C.R., Rubino C., Van Wart S.,
et al. (2015). Extended-Duration Dosing and Distribution of
Dalbavancin into Bone and Articular Tissue. Antimicrob Agents
Chemother. 59, 1849-1855.

Esposito S., Pagliano P., De Simone G., Guarino A., Pan A, et al.
(2024). In-label, off-label prescription, efficacy and tolerability
of dalbavancin: report from a National Registry. Infection. 52,
1297-1306.

Gatti M., Andreoni M., Pea F., Viale P. (2021). Real-World Use of
Dalbavancin in the Era of Empowerment of Outpatient Antimi-
crobial Treatment: A Careful Appraisal Beyond Approved Indi-
cations Focusing on Unmet Clinical Needs. Drug Des Devel Ther.
15, 3349-3378.

Hanses F., Dolff S., Trauth J., Seimetz M., Hagel S. (2022). Retro-
spective Registry to Characterize the Use, Effectiveness, and
Safety of Dalbavancin in German Clinical Practice. Antibiotics
(Basel). 11, 563.

Jauregui L.E., Babazadeh S, Seltzer E., Goldberg L., Krievins D., et
al. (2005). Randomized, double-blind comparison of once-week-
ly dalbavancin versus twice-daily linezolid therapy for the treat-
ment of complicated skin and skin structure infections. Clin
Infect Dis. 41, 1407-1415.

Lovatti S., Tiecco G., Mulé A., Rossi L., Sforza A., et al. (2023).
Dalbavancin in Bone and Joint Infections: A Systematic Review.
Pharmaceuticals (Basel). 16, 1005.



Clinical use of dalbavancin in the Italian SUSANA cohort 45

Mazzitelli M., Gatti M., Scaglione V., Mengato D., Trevenzoli M., et
al. (2022). Off-label Use of Dalbavancin for Sequential Treat-
ment of Spondylodiscitis by Methicillin-Resistant Staphylococ-
cus aureus: A Retrospective Single-Centre Experience. Antibiot-
ics (Basel). 11, 1377.

Morata L., Aguado J.M., Salavert M., Pasquau J., Miguez E., et al.
(2022). Dalbavancin in clinical practice in Spain: a 2 year retro-
spective study. JAC Antimicrob Resist. 4, dlac120.

Rappo U., Puttagunta S., Shevchenko V., Shevchenko A., Jandourek
A., etal. (2019). Dalbavancin for the Treatment of Osteomyelitis
in Adult Patients: A Randomized Clinical Trial of Efficacy and
Safety. Open Forum Infect Dis. 6, ofy331.

Senneville E., Cuervo G., Gregoire M., Hidalgo-Tenorio C., Jehl .,
et al. (2023) Expert Opinion on Dose Regimen and Therapeutic
Drug Monitoring for Long-Term Use of Dalbavancin: Expert
Review Panel. Int J Antimicrob Agents. 62, 106960.

Sweeney D., Shinabarger D.L., Arhin F.F,, Belley A., Moeck G., et al.
(2017). Comparative in vitro activity of oritavancin and other
agents against methicillin-susceptible and methicillin-resistant

Staphylococcus aureus. Diagn Microbiol Infect Dis. 87, 121-128.

Taylor K., Williamson J., Luther V., Stone T., Johnson J., et al.
(2022). Evaluating the Use of Dalbavancin for Off-label Indica-
tions. Infect Dis Rep. 14, 266-272.

Thomas G., Henao-Martinez A.F., Franco-Paredes C., Chastain D.B.
(2020). Treatment of osteoarticular, cardiovascular, intravascu-
lar-catheter-related and other complicated infections with dal-
bavancin and oritavancin: A systematic review. Int J Antimicrob
Agents. 56, 106069.

US Department of Health and Human Services. (2017). Common
terminology criteria for adverse events (CTCAE). Available
from: https://ctep.cancer.gov/protocoldevelopment/electronic_
applications/ctc.htm. Accessed 15 June 2024.

Xhemali X., Smith J.R., Kebriaei R., Rice S.A., Stamper K.C., et al.
(2019). Evaluation of dalbavancin alone and in combination
with B-lactam antibiotics against resistant phenotypes of Staph-
ylococcus aureus. J. Antimicrob. Chemother. 74, 82-86.

Zhanel G.G., Calic D., Schweizer F., Zelenitsky S., Adam H., et al.
(2010). New Lipoglycopeptides. Drugs. 70, 859-886.



