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Abstract: Dalbavancin is a novel, long-acting lipoglycopeptide characterized by a long
elimination half-life coupled with excellent in vitro activity against multidrug-resistant
Gram-positives. Although it is currently approved only for the treatment of acute bacterial
skin and skin structure infections, an ever-growing amount of evidence supports the efficacy
of dalbavancin as a long-term therapy in osteomyelitis, prosthetic joint infections, endocar-
ditis, and bloodstream infections. This article provides a critical reappraisal of real-world use
of dalbavancin for off-label indications. A search strategy using specific keywords (dalba-
vancin, osteomyelitis, endocarditis, long-term suppressive therapy, bloodstream infection,
pharmacokinetic/pharmacodynamic profile) until April 2021 was performed on the PubMed-
MEDLINE database. As for other novel antibiotics, a conundrum between approved indica-
tions and potential innovative therapeutic uses has emerged for dalbavancin as well. The
promising efficacy in challenging scenarios (i.e., osteomyelitis, endocarditis, prosthetic joint
infections), coupled with the unique pharmacokinetic/pharmacodynamic properties, makes
dalbavancin a valuable alternative to daily in-hospital intravenous or outpatient antimicrobial
regimens in the treatment of long-term Gram-positive infections. This makes dalbavancin
valuable in the current COVID-19 scenario, in which hospitalization and territorial medicine
empowerment are unavoidable.

Keywords: dalbavancin, osteomyelitis, endocarditis, long-term suppressive therapy, PK/PD
properties, COVID-19

Introduction

Dalbavancin is a novel, long-acting lipoglycopeptide active against Gram-positive
pathogens, including multi-drug resistant isolates.! Long elimination half-life and
good tissue penetration represent the main pharmacokinetic features of
dalbavancin,” allowing for long-term efficacy despite the simplified weekly admin-
istration regimens. It was approved by the US Food and Drug Administration and
the European Medicines Agency in 2014 and 2015 for the management of acute
bacterial skin and skin structure infections (ABSSSIs) on an intravenous dosing
regimen of 1500 mg as a single infusion or 1000 mg followed by 500 mg one week
apart.>* Currently, ABSSSIs remain the only approved indication for dalbavancin,
although this could represent a non-innovative and inefficient exploitation of its

pharmacokinetic/pharmacodynamic (PK/PD) properties. Indeed, as reported for
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other novel antibiotics (e.g., ceftazidime-avibactam),” a
conundrum between approved indications and potential
innovative therapeutic uses has emerged for dalbavancin.®
An ever-growing amount of evidence supports the efficacy
of dalbavancin as a long-term therapy for off-label indica-
tions, namely osteomyelitis, prosthetic joint infections,
endocarditis, and bloodstream infections,®® in which a
treatment for at least 6 weeks is usually required.”'* In
the current COVID-19 era, patients requiring prolonged
antibiotic therapy after hospital discharge due to severe
bacterial infections (e.g., endocarditis or osteomyelitis) are
at increased risk for contracting and/or transmitting
COVID-19 due to extensive contact with the healthcare
system.'" By virtue of its PK/PD properties, dalbavancin
could be a valuable alternative to daily in-hospital intra-
venous or outpatient antimicrobial regimens in the treat-
ment of long-term Gram-positive infections, providing an
added value in the current COVID-19 scenario, in which
ineluctable hospitalization and empowerment of territorial
medicine are strongly required. We performed a critical
reappraisal of real-world use of dalbavancin for off-label
indications, suggesting therapeutic algorithms according to
different clinical scenarios.

Materials and Methods

A literature search was conducted on PubMed-MEDLINE
(from inception until April 2021) in order to retrieve
randomized controlled trials (RCTs), prospective or retro-
spective observational studies, case series, and case reports
investigating the use of dalbavancin for off-label indica-
tions. Six different main topics focusing on innovative use
of dalbavancin were identified by three experts in the field
(PV, MA, and FP), namely PK/PD properties, osteomyeli-
tis, endocarditis and bloodstream infections, long-term
suppressive therapy, safety, and quality of life. The follow-
ing terms were searched on PubMed in combination:

dalbavancin, endocarditis, bloodstream infection, osteo-
myelitis, bone, prosthetic joint, long-term, off-label indi-
cation, pharmacokinetic, PK/PD, safety, quality of life.

Only studies in which clinical outcome associated with
dalbavancin use was reported for each off-label indication
were included. Articles were excluded if: only cumulative
efficacy of dalbavancin for different off-label indications
was provided; different long-acting lipoglycopeptides
were investigated and clinical outcome for each single
agent was not provided. There were no language restric-
tions. For each included study, the following information

was extracted: (a) study author and year of publication; (b)
study characteristics including study design and sample
size; (c) features of the patients including site of infection,
proportion of prior antibiotic therapy and duration, dalba-
vancin dosing schedule, isolated pathogens, and duration
of follow-up; (d) types of outcome measurements, includ-
ing rate of clinical success or improvement, clinical and/or
microbiological failure rate, mortality rate, relapse rate,
resistance development, and overall proportion of adverse
events. Cumulative incidence of the different outcomes
was calculated according to each specific dalbavancin
off-label indication.

PK/PD Properties

Dalbavancin exhibits peculiar PK/PD properties, consist-
ing in a long terminal half-life (approximately 14.4 days),
high binding protein (93%), a predominant non-renal
clearance, good tissue penetration, and high susceptibility
rate (respectively 99.6% and 100.0%) against methicillin-
resistant Staphylococcus aureus (MRSA) and methicillin-
susceptible Staphylococcus aureus (MSSA)
according to EUCAST clinical breakpoint (namely 0.125
mg/1)."> ' The clearance of dalbavancin was not affected

isolates

by the presence of cytochrome P450 substrates, cyto-
chrome P450 inhibitors, cytochrome P450 inducers, or
selected concomitant medications. Furthermore, age, gen-
der and race had no impact on the pharmacokinetic profile
of dalbavancin.'® The ratio between the mean free-area
under the curve and minimum inhibitory concentration
(fAUC/MIC) represents the PK/PD parameter best corre-
lating with in vivo efficacy of dalbavancin.'” The fAUC/
MIC values for net stasis, 1-log kill, and 2-log kill against
Staphylococcus aureus were respectively 27.1, 53.3, and
111.1."® No dalbavancin dose adjustment is required in
mild-moderate renal impairment, any degree of hepatic
impairment, and different modalities of renal replacement
therapy (i.e., intermittent haemodialysis, peritoneal dialy-
sis, or continuous renal replacement therapy).'® ' Dose
reduction should be implemented only in patients affected
by severe renal impairment.'® Dalbavancin exhibits in
vitro a potent activity against established biofilms due to
Staphylococcus aureus, Staphylococcus epidermidis, and

vancomycin-susceptible Enterococci,”> **

thus possibly
playing a crucial role in the management of relevant infec-
tions characterized by bacterial biofilm production (e.g.,
endocarditis, osteomyelitis, device-related infections).
Notably, dalbavancin is characterized by good tissue pene-

tration in different sites of infection. Nicolau et al.?’

3350

Dove!

Drug Design, Development and Therapy 2021:15


https://www.dovepress.com
https://www.dovepress.com

Dove

Gatti et al

reported a mean dalbavancin penetration into skin blister
fluid of 59.6% after a single 1000 mg infusion, resulting in
tissue concentrations well above the MICq, of common
gram-positive pathogens implicated in ABSSSIs (includ-
ing MRSA) for up to 7 days. In a phase I study including
35 healthy subjects receiving a single infusion of 1500 mg
dalbavancin, Rappo et al. found a penetration into the
epithelial lining fluid of 36%, resulting in dalbavancin
MICyy of
Streptococcus pneumoniae and Staphylococcus aureus for

lung  concentrations  exceeding  the
at least 7 days.”® Notably, Dunne et al.> found a mean
bone/plasma AUC of 13.1%, suggesting that two-doses
dalbavancin 1500 mg infusion administered one week
apart may provide tissue exposure over the MIC for
Staphylococcus aureus for 8 weeks. These findings were
recently confirmed in a population PK study including 15
patients affected by osteoarticular infections, in which a
two 1500 mg dosing regimen of dalbavancin one week
apart may ensure efficacy against both MSSA and MRSA
for up to 5 weeks.”’ Consequently, these unique PK/PD
properties make dalbavancin a valuable alternative to daily
in-hospital intravenous or outpatient antimicrobial regi-
mens in the treatment of long-term Gram-positive infec-
tions, posing the basis for its use beyond approved
indications.

Real-World Use of Dalbavancin for
off-Label Indications

Comparative Studies

Three studies (two RCTs and one retrospective case-con-
trol study)”*°
vancin compared with standard-of-care (SOC) treatment in
different off-label settings (Table 1). Rappo et al.?®
assessed 80 patients affected by osteomyelitis, 70 of

investigated efficacy and safety of dalba-

whom were randomized to dalbavancin 1500 mg at day
1 and 8 and the other 10 received SOC (including vanco-
mycin followed by linezolid, levofloxacin, or a third-gen-
eration cephalosporin). Staphylococcus aureus was the
most frequent isolated pathogen. No difference in clinical
cure rate between dalbavancin and SOC was found at the
end of treatment (at 42 days; 97% vs 88%). The six-
months and one-year follow-up assessment confirmed
these findings (95% vs 88% and 94% vs 88%, respec-
tively). Only one patient in the dalbavancin group required
additional antibiotic therapy for relapse. There was no
difference between groups in overall rate of drug-related
AEs (1.4% vs 0.0%). Raad et al.>” assessed in a phase II

RCT 67 patients affected by catheter-related bloodstream
infections (CR-BSIs), 33 of whom were treated with dal-
bavancin (1000 mg at day 1 followed by 500 mg at day 8)
and the other 34 with vancomycin (1 g q12h for 14 days).
At 14-day intervals, dalbavancin showed a significantly
higher clinical success rate compared with vancomycin
(87.0% vs 50.0%; 95% CI 73.2-100.0% vs 31.5-68.5%).
No infection relapse was found in dalbavancin group.
Furthermore, no difference in safety was reported between
the two groups, and dalbavancin reported no serious AE.
Veve et al.’® retrospectively evaluated 215 patients
affected by osteoarticular infections, infective endocardi-
tis, and other BSIs (70 treated with dalbavancin and 145
receiving vancomycin or daptomycin). All patients treated
with dalbavancin received prior antibiotic treatment.
MRSA was isolated in 82.4% of cases. No difference in
90-day infection-related readmission was found between
patients treated with dalbavancin or vancomycin/daptomy-
cin (17% vs 28%; p = 0.12). Notably, dalbavancin use was
independently associated with lower infection-related
readmission at multivariate analysis (odds ratio [OR]
0.10; 95% CI 0.04-0.31). A significant lower AE rate
was reported with dalbavancin (3% vs 14%; p = 0.013).

Infective Endocarditis

31-41 8,42-45

Eleven observational studies and five case reports
assessed the efficacy and safety of dalbavancin for the treat-
ment of infective endocarditis (IE; Table 2). Overall, 148
patients affected by infective endocarditis were treated with
dalbavancin, resulting in a clinical success rate of 81.1%.
Different dalbavancin regimens in terms of dose and duration
were administered. Relapse was reported in up to 14.3% of
cases. Only three cases of dalbavancin resistance have been
reported.*>*** In the DALBACEN cohort study,’' 34
patients affected by IE (15 prosthetic valve IE, 11 native
valve IE, and eight cardiac device-related endocarditis)
receiving at least one dose of dalbavancin were assessed.
Prior antibiotic therapy implementation was reported in
100.0% of cases, with daptomycin (68.6%) being the most
frequent agent used. Dalbavancin was administered as a
single-dose or loading dose (LD) of 1000—1500 mg followed
by 500-1000 mg weekly for up to 10 weeks. Coagulase-
negative Staphylococci (CoNS) were the most frequent iso-
lated pathogens. At 1-year, clinical success was documented
in 85.3%. No relapse was reported. AEs occurred in 4.8% of
patients, although none of these were serious. Interestingly,
in all the three cases of IE caused by Enterococcus faecalis a

positive clinical outcome was reported. Tobudic et al.*?
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retrospectively assessed 27 patients affected by IE (16 native
valve IE, 6 prosthetic valve IE, and 5 cardiac device-related

None

endocarditis) treated with dalbavancin. Prior antibiotic ther-
apy use was reported in 88.9% of cases. Dalbavancin was

administered as a LD of 1000 mg followed by 500 mg once-
weekly, or 1000 mg biweekly after 1500 mg LD. Median
duration was 6 weeks. Staphylococcus aureus (33.3%) was

Relapse:
0.0%

the most frequently isolated pathogen. At 6 months, clinical

success and microbiological eradication was respectively
found in 92.6% and 92.6% of patients. A case of resistance
development occurred in a patient MSSA cardiac device-

100.0%

related endocarditis who was treated with dalbavancin on a

Clinical success:

once-weekly basis for 30 weeks. AEs occurred in 7.4% of

patients. The other two cases reported the emergence of
dalbavancin resistance in an IE setting.**** Steele et al.**

NA

described a case of a 27-year pregnant woman affected by a
native tricuspid-valve IE caused by MRSA receiving dalba-

vancin for 4 weeks after clinical failure with the use of
vancomycin and daptomycin. Eleven days after the last
dose of dalbavancin, a vancomycin-intermediate
Staphylococcus aureus showing a dalbavancin MIC of 0.5

E. faecalis + S.

hominis

mg/L grew from blood cultures, and antibiotic therapy was

switched to daptomycin in association with ceftaroline.
Kussmann et al.** described a case of a 36-year-old man
affected by cardiac device-related endocarditis caused by
MSSA/MRSA receiving long-term suppressive therapy for
6 months with dalbavancin. Two different MRSA strains
exhibiting dalbavancin MIC of 0.5 mg/L and 1 mg/L were

Dalbavancin
1500 mg single-dose

isolated from blood cultures. Antibiotic treatment was
switched to fusidic acid in association with rifampicin, result-

Daptomycin
+ Amoxicillin-
Clavulanate
(23 days)

ing in negative blood cultures and improved clinical

conditions.

Bloodstream and Vascular Infections

Ten observational studies, one case series, and six case
31,33-41,46-52

Native IE

reports assessed the efficacy and safety of

dalbavancin for the treatment of bloodstream infections
(BSIs) and vascular infections (Table 3). Overall, 144
patients affected by BSIs or vascular infections were trea-
ted with dalbavancin, resulting in a clinical success of

81.3%. Different dalbavancin regimens in terms of dose
and duration were administered. In a case of prosthetic
graft infection due to Enterococcus faecium, dalbavancin

Case report

was successfully administered as long-term suppressive

therapy for a total of 62 weeks.** Overall, relapse was
reported in 3.5% of cases. The development of resistance
to dalbavancin has emerged in only one case.*’ In the
DALBACEN cohort study,®' 49 patients affected by

Durante-
Mangoni
20208

etal,
Staphylococcus epidermidis; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; NA, not available; OPAT, outpatient parenteral antimicrobial therapy; TMP/SMX, cotrimoxazole; VISA,

Abbreviations: AEs, adverse events; CDE, cardiac device-related endocarditis; CoNS, coagulase-negative Staphylococcus; IE, infective endocarditis; LD, loading dose; MIC, minimum inhibitory concentration; MRSE, methicillin-resistant
vancomycin-intermediate Staphylococcus aureus.
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BSIs (of which 69.4% were complicated) receiving at least
one dose of dalbavancin were assessed. 93.9% of patients
received dalbavancin for a median duration of 8 days,
daptomycin and vancomycin being the most frequent
agents used. Dalbavancin was administered as a single-
dose of 1000-1500 mg, or 1000 mg LD followed by 500
mg at day 8. Staphylococcus aureus was the most frequent
pathogen isolated (49.0%). Clinical success was documen-
ted in 100.0% of patients at 90 days (including two cases
of BSI caused by Enterococcus faecium), with no case of
relapse or resistance development. AEs occurred in 4.8%
of patients, although none of these was serious. Different
retrospective cohort studies and case series®*?74!4¢
reported the efficacy of dalbavancin for the treatment of
endovascular infections, with a clinical success ranging
from 50-80% of cases. Notably, Werth et al.*’ reported a
case of occurrence of dalbavancin resistance in a 34-year
man affected by a CR-BSI due to MRSA. The patient
received a single dalbavancin dose of 1000 mg after
eight days of ineffective therapy with vancomycin because
of inability to achieve optimal serum concentrations. After
12 days, a VISA was isolated from urine culture exhibiting
a 4-fold increase in MIC for dalbavancin and vancomycin
compared with previous isolate retrieved in blood cultures.

Bone and Joint Infections
Bone and joint infections represent the most frequent
dalbavancin off-label indication. Specifically, one RCT,*®

33-35,37,38,40,41,53-57

12 observational studies, one case

series,’® and 11 case repor‘cs,g’%’67

assessed the efficacy
and safety of dalbavancin for the treatment of bone and
joint infections (Table 4). Overall, 483 patients affected by
bone and joint infections were treated with dalbavancin,
resulting in a clinical success rate of 84.5%. Different
dalbavancin regimens in terms of dose and duration were
administered. Relapse occurred in up to 12.5% of cases.
Notably, no case of resistance development to dalbavancin
was reported. As previously mentioned, Rappo et al.?®
found no difference in clinical cure rate at the end of
treatment in 70 patients affected by osteomyelitis rando-
mized to dalbavancin compared with 10 subjects receiving
SOC (97% vs 88%; p = NS). Morata et al.>* retrospec-
tively collected 64 patients with bone and joint infections
(namely 45 and 19 respectively affected by implant-asso-
ciated infections and osteomyelitis). Staphylococcus epi-
dermidis was isolated in almost half of cases. A clinical
success or improvement was respectively reported in
97.7% and 89.5% of subjects with implant-associated

infections and osteomyelitis. Relapse was described in
only two patients. Wunsch et al.*® retrospectively assessed
62 patients (32 affected by prosthetic joint infections and
30 with osteomyelitis) receiving dalbavancin as second-
line therapy for bone and joint infections. Dalbavancin
was administered as a 1500 mg single dose, 1000 mg LD
followed by 500 mg at day 8, or two 1500 mg doses one
week apart. Clinical success was reported in 93.6% of
patients, and no case of relapse was documented.
Overall, AEs were reported in only 3% of cases.
Interestingly, Bai et al.*® stratified clinical outcome
according to different type of bone and joint infection in
50 patients receiving dalbavancin (1500 mg single dose or
1000 mg LD followed by 500 mg at day 8). At 6 months,
clinical success was respectively reported in 89.7% of
osteomyelitis/spondylodiscitis, 76.5% of prosthetic joint
infections, and 75% of septic arthritis. Similarly, 6-month
clinical cure was respectively found in 100% of acute
septic arthritis, 60% of osteomyelitis, 50% of spondylo-
discitis, and 38% of prosthetic joint infections in 50
patients affected by bone and joint infections retrospec-
tively collected.”® Notably, Almangour et al.>® found a
trend for higher 90-day clinical cure in 11 patients receiv-
ing dalbavancin for the treatment of Staphylococcus aur-
eus osteomyelitis compared with 11 subjects treated with
SOC, including vancomycin, daptomycin, or cefazolin
according to Staphylococcus aureus  susceptibility
(100.0% vs 72.7%; p = 0.06). Different retrospective stu-
dies and case reports documented the efficacy of dalba-
vancin for the treatment of bone and joint infections
caused by Enterococcus faecium or Corynebacterium

; 33,38,40,54,57,59,63
Striatum.” 77T T T

Other off-Label Indications

Four retrospective cohort studies and two case

34.37.41.68770 5essed the efficacy and safety of

reports
dalbavancin for other off-label indications (Table 5).
Overall, 16 cases of deep sternal wound infection asso-
ciated with mediastinitis, three cases of intra-abdom-
inal infection, two cases of mediastinitis, two cases of
pneumonia, and one case each of sinusitis and pyelo-
nephritis were reported. Clinical cure was documented
in 92.0% of cases. Relapse was reported in a patient
affected by deep sternal wound infection,®® and in a
case of mediastinitis.>* No occurrence of resistance
development to dalbavancin was found, and no safety
issues emerged.
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Table 4 (Continued).

Safety
(Overall
Proportion of

AEs)

None

Relapse Rate

- Resistance

Development

Relapse:

0.0%

Outcome

Clinical success:

100.0%

Duration

of Follow-

Up

NA

Isolates

MSSA

Antibiotic and

Dosing

Dalbavancin
1500 mg + 1500

mg one month

later

Prior Antibiotic

and Duration

Cloxacillin +

Clindamycin for 5

weeks

Clinical Features

Acromioclavicular

arthritis associated

with bacteraemic

multiple pyomyositis

and subcutaneous

abscesses

No. of
Patients

Study
Design

Case report

Author,

Year and

Reference

Alvarez-

Otero

et al.,

2019%7

Abbreviations: AEs, adverse events; CoNS, coagulase-negative Staphylococcus; GAS, group A Streptococcus; LD, loading dose; MRSE, methicillin-resistant Staphylococcus epidermidis; MSSE, methicillin-susceptible Staphylococcus

epidermidis; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; NA, not available; OPAT, outpatient parenteral antimicrobial therapy; SOC, standard-of-care.

Quality of Life

The favourable PK/PD properties of dalbavancin resulting
in a single weekly administration and abbreviated dosing
schedule may allow for the treatment of endocarditis,
osteomyelitis, and vascular infections in an outpatient set-
ting, thus leading to shorter length of hospital stay, reduc-
tion in cost and healthcare resource use, and improvement
in patient satisfaction. Although different studies®”"'"¢
assessed the advantages of dalbavancin from a pharma-
coeconomic point of view, the consequent impact on qual-
ity of life has been less investigated. Early discharge and
shorter hospital stays are associated with improved patient
quality of life, mobility, and the prevention of non-infec-
tious and infectious catheter-related complications.® In the
ENHANCE pre-post trial,”” McCarthy et al. found a sig-
nificant improvement in work productivity and activity
impairment (impairment while working [47.9% vs 8.9%;
p = 0.01], overall work impairment [59.3% vs 18.0%; p =
0.01], and non-work related impairment of activity [60.2%
vs 18.5%; p<0.001]) in 43 patients treated with dalbavan-
cin for acute bacterial skin and skin structure infections
(ABSSSIs) in the post-period compared with 48 subjects
receiving usual care in the pre-period. Furthermore, a trend
to significant improvement in quality-of-life outcomes was
reported with dalbavancin (p = 0.07). However, no differ-
ence in absenteeism between pre- and post-period was
found. In a post-hoc analysis’® of a phase 3 RCT involving
698 adult patients with ABSSSIs and treated with dalba-
vancin (386 and 312 respectively managed in outpatient
and inpatient settings), outpatients reported significantly
greater convenience and satisfaction with antibiotic treat-
ment and care setting than inpatients. Specifically, a
greater number of outpatients versus inpatients reported
that antibiotic treatment did not interfere at all with daily
activities (74% vs 42%; p<0.001) and that they were easily
able to modify their schedule to receive antibiotic therapy
(97% vs 76%; p<0.001).

Safety

Dalbavancin exhibited an excellent safety profile both in
RCTs and observational studies investigating in- and off-
label indications.”” Dunne et al.®® performed a pooled
analysis of 3002 patients enrolled in seven phase II/III
RCTs receiving dalbavancin (N = 1778) or comparators
(N = 1224), including vancomycin, linezolid, nafcillin,
oxacillin, and cephalosporins. Patients treated with dalba-
vancin experienced a significantly lower number of overall
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treatment-emergent AEs compared with those receiving
other antibiotics (44.9% vs 46.8%; p = 0.012). AEs
reported in at least 2% of subjects receiving dalbavancin
in RCTs were: nausea, headache, diarrhoea, vomiting, and
rash.®® Furthermore, no late-onset AEs were reported.®® A
recent meta-analysis including seven RCTs investigating
dalbavancin in different settings (ABSSSIs, CR-BSIs, and
osteomyelitis) found no significant difference in terms of
any AEs (OR 1.58; 95% CI 0.82-3.02), adverse drug
reactions (OR 0.85; 95% CI 0.61-1.19), and specific AEs
(including nausea, headache, constipation, hypertension,
vomiting, rash, pyrexia, anaemia, fungal infection, alanine
aminotransferase elevation and gamma-glutamyl transfer-
ase elevation) between dalbavancin and comparators.®'
When compared with vancomycin or linezolid, the inci-
dence of diarrhoea was significantly lower in patients
receiving dalbavancin (OR 0.38; 95% CI 0.21-0.68)."'
Notably, there was no significant difference in serious
AEs (OR 0.80; 95% CI 0.55-1.17).%!

The excellent safety profile was also confirmed in real-
life studies evaluating dalbavancin use in off-label settings
(e.g., endocarditis, BSIs, osteomyelitis, joint infections), in
which the overall proportion of AEs ranged from 0% to
13%,28734.36-38.40.41.54 Furthermore, most AEs were not
serious, with serious AEs ranging between 0.0% and
2.9%, 2838404134 Notably, Veve et al.’® found a signifi-
cantly lower proportion of AEs in patients treated with
dalbavancin for off-label indications (namely osteoarticu-
lar infections, IE, and BSIs) compared with vancomycin or
daptomycin (3% vs 14%; p = 0.013). Dalbavancin was
well-tolerated by children ranging in age from 3 months to
17 years.*** Additionally, Dunne et al. found no QTc
interval prolongation with dalbavancin administration at
a dosage up to 1500 mg in healthy volunteers.** Finally,

1.85

Mabhoney et al.” reported no short-term or long-term AEs

in a case of unintentional receipt of 3000 mg of dalbavan-
cin within 20 hours, with the possible exception of mild
diarrhoea.

Expert Opinion

In the last five years, several reports assessing the use of
dalbavancin in challenging off-label clinical scenarios
have emerged, highlighting the innovative role of this
agent for the management of Gram-positive infections
usually requiring long-term therapy. Overall, in the 800
identified patients receiving dalbavancin for off-label indi-
cations, a positive clinical outcome was reported in a
remarkable proportion of subjects, namely in 84.3% of
bone and joint infections, 81.3% of BSIs (mainly CR-
BSIs or endovascular infections), 81.1% of IE, and
92.0% of other indications (including deep sternal wound
infections associated with mediastinitis, intra-abdominal
infections, pneumonia, pyelonephritis, and sinusitis;
Table 6). Notably, in these settings dalbavancin showed a
significantly higher clinical cure rate and lower infection-
related readmission with respect to comparators (namely
vancomycin and daptomycin). Furthermore, the occur-
rence of relapse was limited (below 10%), while resistance
development to dalbavancin was reported in only four
patients (three cases of infection caused by MRSA and
one due to MSSA). Similarly, the emergence of serious
safety issues with dalbavancin was negligible.

Notably, the use of dalbavancin in these challenging
scenarios exhibits some relevant advantages, specifically
allowing for avoiding daily in-hospital intravenous anti-
biotic treatment or complications associated with outpati-
ent antimicrobial therapy. Indeed, the unique PK/PD
properties of dalbavancin resulting in a single weekly
administration and abbreviated dosing schedule may

allow for the treatment of Gram-positive infections in an

Table 6 Cumulative Efficacy Reported with the Use of Dalbavancin for off-Label Therapeutic Indications

Off-Label Therapeutic Indications Clinical Success Relapse Resistance Development
Endocarditis 120/148 (81.1%) 71114(6.1%) 3/114(2.6%)
Bloodstream infections 117/144(81.3%) 7/140(5.0%) 1/140(0.7%)

Bone and joint infections 408/483(84.5%) 31/387(8.0%) 0/387(0.0%)

Others 23/25(92.0%) 2/25(8.0%) 0/25(0.0%)

Deep sternal wound infections 15/16(93.8%) 1/16(6.2%) 0/16(0.0%)
Intrabdominal infection 3/3(100.0%) 0/3(0.0%) 0/3(0.0%)
Mediastinitis 1/2(50.0%) 1/2(50.0%) 0/2(0.0%)
Pneumonia 2/2(100.0%) 0/2(0.0%) 0/2(0.0%)

Sinusitis 1/1(100.0%) 0/1(0.0%) 0/1(0.0%)
Pyelonephritis 1/1(100.0%) 0/1(0.0%) 0/1(0.0%)
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outpatient setting. This represents a crucial aspect in view
of the current COVID-19 era, in which patients requiring
prolonged (e.g., IE or bone and joint infections) or long-
term suppressive (endovascular infections) antibiotic ther-
apy after hospital discharge due to severe Gram-positive
infections are at increased risk for contracting and/or
transmitting COVID-19 due to extensive contact with the
healthcare system. Furthermore, dalbavancin allows a lim-
ited healthcare resource use coupled with a lower length of
hospital stay, resulting in non-negligible cost savings. In
this scenario, dalbavancin could play a key role in enhan-
cing outpatient treatment of several infections requiring
long-term antibiotic therapy.

Real-world evidence showed a wide heterogeneity in
dalbavancin dosing schedule and treatment duration in the
different clinical scenarios. Consequently, an attempt to
standardize the therapeutic approach in patients requiring
dalbavancin for the management of IE, BSI, or bone and
joint infections could be made (Figure 1). A single infusion
of 1500 mg, or 1500 mg followed by a second dose of
1000-1500 mg one-week apart could be proposed as the
dalbavancin dosing schedule in patients affected by IE. In

subjects with prosthetic IE not eligible for surgical treat-
ment or affected by cardiac device-related endocarditis
requiring long-term chronic suppression therapy, once-
weekly or twice-weekly infusion of dalbavancin 5001500
mg could be suggested. A single infusion of dalbavancin
1500 mg could be adequate for the treatment of complicated
BSI, as well as in the case of CR-BSI. In patients affected
by BSI due to prosthetic graft infection or other intravas-
cular source (e.g., left ventricular assistance device infec-
tion), a long-term suppression therapy consisting in once-
weekly or twice-weekly infusion of dalbavancin 500-1500
mg could be suggested. Dalbavancin dosing schedule pro-
posed by Dunne et al.” (1500 mg followed by a second
infusion of 1500 mg one-week apart) could be proposed in
patients affected by bone and joint infections, considering
that  this
Staphylococcus aureus for up to 5 weeks. In the fifth

regimen ensures great efficacy against
week, a clinical assessment may allow for considering the
administration of an additional dose for prolonging effective
treatment.>” In this case, a therapeutic drug monitoring-
guided approach could also be implemented to assess the

achievement of optimal dalbavancin PK/PD target.

Dalbavancin dosing schedule
in off-label therapeutic
indications

Complicated
BSI

1500 mg single infusion

OA
infection

or
1500 mg + 1000-1500 mg

1500 mg single infusion

1500 mg + 1500 mg
one-week apart

one-week apart

Consider 500-1500 mg
once-weekly/twice-
weekly in CDE or

prosthetic IE not eligible

Consider 500-1500 mg once-
weekly/twice-weekly in
prosthetic graft infections /
other intravascular source

Consider a third 1500 mg
infusion at 35-day
according to clinical
assessment

for surgery

Figure | A proposal of algorithm for dalbavancin dosing schedule in off-label therapeutic indications.
Abbreviations: BSI, bloodstream infection; CDE, cardiac device-associated endocarditis; IE, infective endocarditis; OA, osteoarticular infection.
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The role of dalbavancin combination therapy in off-label
indications remains an unmet clinical need. Several in vitro
studies showed the synergistic effect of dalbavancin in com-
bination with ceftaroline, cefazolin, daptomycin, rifampicin,
and linezolid in reducing the MIC for MRSA, daptomycin
non-susceptible, and heterogeneous VISA strains.**
However, real-world experiences are limited to a single
case report of dalbavancin and linezolid combination therapy

for the management of a prosthetic joint infection.®

Conclusion

Dalbavancin shows remarkable efficacy and good toler-
ability in different challenging scenarios, emerging as a
promising alternative in the management of IE, compli-
cated BSI, and osteoarticular infections. The role of dal-
bavancin is further enhanced in the current COVID-19 era,
in which ineluctable hospitalization and empowerment of
territorial medicine are strongly required. Further studies
assessing the best dosing schedule and the role of combi-
nation therapy in each specific scenario are warranted.
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