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Off-label use of dalbavancin for deep-seated and endovascular infections has been increasing. We performed a scoping review to
evaluate the evidence for use of multiple-dose dalbavancin regimens as the predominant therapy for these indications. Predominant
therapy was defined as use of dalbavancin without other concurrent antibiotics for more than half of the total treatment duration.
Fifteen publications were identified; 2 were small, open-label randomized controlled trials and the remainder were retrospective
observational studies or case reports. A total of 144 cases from these publications met eligibility criteria for inclusion in this re-
view. Types of infections included osteoarticular infections, catheter-related or complicated bloodstream infections, and infective
endocarditis. Overall, the evidence for use of multiple-dose regimens of dalbavancin for deep-seated and endovascular infections is
limited by a paucity of data from controlled trials, heterogeneity of dosing regimens, and a lack of standardized clinical outcomes.
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Dalbavancin (Dalvance) was approved by the United States
Food and Drug Administration in 2014 for the treatment of
acute bacterial skin and skin structure infections (ABSSSIs)
[1]. It is a long-acting injectable lipoglycopeptide designed to
inhibit cell wall formation of gram-positive pathogens such as
Staphylococcus aureus, Streptococcus pyogenes, Streptococcus
agalactiae, Streptococcus anginosus, and Enterococcus species.
Due to its long lipophilic side chain, dalbavancin has a half-
life of about 346 hours, which allows for once-weekly dosing.
For ABSSSIs, the recommended dose is either a 1-time dose
of 1500 mg intravenously or 1000 mg intravenously on day 1,
followed by 500 mg intravenously on day 8. Pharmacokinetic
studies have shown that two 1500-mg doses of dalbavancin
given 1 week apart would result in therapeutic concentrations
in serum as well as bone and articular tissue for up to 8 weeks
[2]. Dalbavancin’s spectrum of activity, long half-life, and tissue
penetration make it an appealing option for the treatment of
gram-positive infections that typically require prolonged an-
tibiotic courses such as deep-seated infections including
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osteomyelitis, septic arthritis, and complicated bloodstream
infections, and endovascular infections including infective
endocarditis and septic deep thrombophlebitis. Oritavancin
(Orbactiv), another long-acting lipoglycopeptide, was not be
included in this review for the purpose of specificity.

Although the standard of care for the above-mentioned
deep-seated or endovascular infections has traditionally been
intravenous antibiotic therapy, this treatment approach may
pose challenges. Outpatient parenteral antibiotic therapy
(OPAT) has been shown to be safe and effective; however, this
requires insertion and maintenance of a central venous cath-
eter, can be costly, and may not be a feasible option for patients
with substance use disorders or those with housing instability.
More recently, randomized controlled trials have shown that
oral antibiotic regimens have similar efficacy as intravenous
antibiotics for infective endocarditis and bone and joint in-
fections [3, 4]. Of note, these trials include very few patients
with methicillin-resistant Staphylococcus aureus infections,
which may be associated with worse outcomes compared with
methicillin-susceptible S aureus. Unfortunately, patients who
are not candidates for OPAT due to substance use or housing in-
stability may also have difficulties adhering to a prolonged oral
antibiotic regimen. Such patients are often kept in the hospital
to complete an entire intravenous antibiotic course, leading to
strain on both patients and hospitals. In such clinical scenarios,
a long-acting antibiotic such as dalbavancin that can be dosed
once weekly in the outpatient setting offers a potentially attrac-
tive alternative to prolonged daily intravenous or oral antibi-
otic therapy. Furthermore, dalbavancin has an excellent safety
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profile and may result in fewer treatment-related adverse events
than standard of care agents such as vancomycin, daptomycin,
linezolid, and cefazolin [5].

In light of the challenges associated with prolonged daily in-
travenous or oral therapy as well as dalbavancin’s relative tolera-
bility, lack of drug interactions, and convenient administration,
off-label use of this agent for invasive gram-positive infections
that require prolonged antibiotic therapy has been increasing.
In these clinical settings, dalbavancin has often been used as
secondary therapy to complete treatment after a patient has
medically stabilized and received several weeks or more of a
daily antibiotic. This has proven to be an effective approach to
decrease hospital length of stay and reduce health care costs [6].
However, whether dalbavancin is safe and effective as the sole
therapy or predominant therapy for these complicated infec-
tions is less clear. The purpose of this scoping review was to sum-
marize existing evidence and ongoing studies of dalbavancin for
deep-seated or endovascular infections caused by gram-posi-
tive pathogens and to identify current knowledge gaps.

METHODS

We identified published and ongoing studies involving the
use of multiple-dose dalbavancin regimens for deep-seated
or endovascular gram-positive infections including osteo-
myelitis, septic arthritis, epidural abscess, pyomyositis, bacte-
remia, infective endocarditis, or other endovascular infections.
Predominant therapy was defined as use of dalbavancin without
other concurrent antibiotics for more than half of the total
treatment duration. Since the above indications generally re-
quire 4 weeks or more of antibiotic therapy, cases were excluded
when >14 days of antibiotics were given prior to initiating
dalbavancin or if other antibiotics, including rifamycins, were
given during dalbavancin treatment. Infections that require
shorter treatment durations or can be treated with a single dose
of dalbavancin, such as ABSSSIs or pneumonia, were excluded.
To identify potentially eligible publications and studies
in development or underway, we searched the Medline
and ClinicalTrials.gov databases using the Medical Subject
Headings (MeSH) term “dalbavancin” This initial search was
not restricted based on date of publication, type of study, in-
dication for dalbavancin, or clinical setting. All studies iden-
tified through this search strategy were screened for relevance
through an assessment of the title and abstract by 2 review au-
thors (M. M. C. and C. R. P.). When necessary, a third author (K.
C. S.) adjudicated disagreements. Only publications in English
were evaluated for inclusion. Full-text copies of the studies
deemed to be of potential relevance were retrieved. These full-
text studies were evaluated to assess for eligibility for inclusion
in the review. When only a subset of cases from a publication
met eligibility criteria, only the eligible cases were extracted.
Publications were eligible for inclusion if they involved pa-
tients who (1) had an invasive infection as defined above caused

by a gram-positive pathogen, (2) received no more than 14 days
of antibiotic therapy prior to the initiation of dalbavancin, (3)
received at least 2 doses of dalbavancin, and (4) did not re-
ceive concomitant antibiotic therapy during the treatment with
dalbavancin. Clinical trials of ABSSSI or cases where only a
single dose of dalbavancin was administered were excluded, as
the focus of this review was infections that require prolonged
antibiotic therapy. Publications or cases where the duration of
antibiotics administered prior to dalbavancin was not reported
were excluded. In vitro studies, animal studies, pharmacoki-
netic studies, and studies of chronic suppressive therapy with
dalbavancin were also excluded. Data from each included pub-
lication were extracted and summarized using a standardized
data collection tool. Given heterogeneity in the definitions and
reporting of clinical outcomes across studies, we classified cases
as clinical success or failure according to the definitions used in
individual publications.

RESULTS

Fifteen publications were identified that reported at least 1 pa-
tient meeting the above eligibility criteria as outlined in Figure
1. Two were randomized controlled trials: 1 for osteomyelitis
(70 participants) and 1 for catheter-related bloodstream infec-
tions (23 participants). The remainder of the publications were
retrospective observational studies or case reports. A total of
144 cases met the eligibility criteria for this review; data for
these cases are summarized in Table 1. The 2 randomized trials
contributed 90 of the 144 (63%) cases, while 54 (38%) were
from observational studies or case reports.

The average age of included patients was 51 years; the ma-
jority were male. Not all studies disclosed information on
substance use disorders or injection drug use, but at least 11
patients were reported to have an active substance use disorder.
Outside of the 2 clinical trials, other reasons cited for use of
dalbavancin included poor venous access, failure or intolerance
of other antibiotics, a desire to reduce hospital length of stay,
or unspecified reasons that a patient was not eligible for OPAT.

The indications for dalbavancin and the infecting patho-
gens among the 144 cases are shown in Table 2. Ninety-four
(65%) cases involved bone or joint infections, with the vast
majority (96%) being osteomyelitis. Eighty-five (90%) of
these patients had documentation of surgery or debridement.
Other indications included catheter-related bloodstream in-
fection (n = 24 [17%]), infective endocarditis (n = 19 [13%]),
and complicated bacteremia (n = 7 [5%]). Fifty-four patients
had positive blood cultures and 50 (93%) cleared blood cul-
tures prior to administration of dalbavancin. A bacterial
pathogen was identified in all but 1 case; 16 (11%) of the in-
fections were polymicrobial. Pathogens included S aureus
(93 [57%]), coagulase-negative Staphylococcus species (31
[19%]), Enterococcus species (13 [8%]), Streptococcus spe-
cies (10 [6%]), and other gram-positive organisms (15 [9%]).
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508 publications identified through
initial database search
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469 excluded based on title and abstract
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39 full text articles screened for
eligibility

18 with unknown duration or duration >14 days of antibiotics

2 used dalbavancin as long-term suppression

24 publications excluded:
4 could not be accessed

prior to dalbavancin

h 4

15 publications included

Figure 1.  Schematic of publications identified, screened, and included.

One-third of S aureus isolates were methicillin-resistant; 2
cases involved Enterococcus faecium.

Ninety-five (66%) patients did not receive any antibiotic
therapy prior to initiation of dalbavancin; however, 90 of these
patients were from the 2 randomized controlled trials. One ret-
rospective cohort excluded patients who received more than
a week of antibiotics prior to dalbavancin but did not report
the type or duration of antibiotics prior to dalbavancin [9].
Of the remaining 38 patients who received antibiotics prior
to dalbavancin, the mean duration of treatment was 8.6 days
(range, 1-14 days). The antibiotics given prior to dalbavancin
primarily included B-lactams and vancomycin. Dalbavancin
dosing regimens across publications varied. In the majority of
publications, including the 2 randomized trials, 2 dalbavancin
doses were given 1 week apart; however, the initial dose varied
from 1000 to 1500 mg and the second dose varied from 500 to
1500 mg. The median total dose was 3 g but ranged from 1.5 to
7.5 g. The greatest variability in dosing was for osteoarticular in-
fections; 3 patients received >10 doses of dalbavancin. Patients
with catheter-related bloodstream infection tended to receive
a lower total dalbavancin dose while those with infective en-
docarditis tended to receive a higher total dose. A summary of
dalbavancin dosing by indication is shown in Table 3.

Treatment outcomes are outlined in Table 4. Clinical success,
as reported in each individual publication, occurred in 133 (92%)
patients. There were 6 reported cases of treatment failure. Of
those, 4 involved recurrence of infection and 2 required amputa-
tion for progression of osteomyelitis. Clinical outcomes could not
be assessed in 5 patients who were lost to follow-up. There were
few adverse events reported; the most common included nausea,
diarrhea, and infusion-related reactions. One case of acute kidney
injury was reported. In no cases was therapy with dalbavancin re-
ported to have been discontinued due to an adverse event.

Several ongoing trials were identified that are evaluating
dalbavancin for invasive gram-positive infections. In a phase

2b open-label study conducted by the Antibacterial Resistance
Leadership Group of the National Institutes of Health
(NCT04775953), a total of 200 participants with complicated
S aureus bacteremia or right-sided infective endocarditis will
be randomized to receive dalbavancin 1500 mg on days 1 and
8 or standard of care antibiotic therapy. Among the exclusion
criteria for this trial are left-sided endocarditis and prosthetic
valve, cardiac device, or vascular graft infections where the
prosthesis is not promptly removed. In an ongoing pilot study
(NCT03426761), 50 participants with native or prosthetic joint
septic arthritis caused by a gram-positive pathogen will be ran-
domized to dalbavancin 1500 mg every 14 days or standard of
care antibiotic therapy. The total duration of therapy is not spe-
cified. Last, an open-label, single-arm study (NCT04847921)
is evaluating the use of dalbavancin for invasive gram-positive
infections in up to 60 participants with a substance use dis-
order who are not candidates for OPAT. No trials were iden-
tified that plan to evaluate dalbavancin for left-sided infective
endocarditis.

DISCUSSION

To our knowledge, this is the first scoping review of the evi-
dence for dalbavancin as the predominant therapy for inva-
sive gram-positive infections requiring prolonged antibiotic
treatment. There have been a number of studies evaluating the
safety and efficacy of dalbavancin for off-label indications such
as osteoarticular infection or infective endocarditis. However,
most of these studies included patients who received extended
courses of standard of care antibiotic therapy prior to initia-
tion of dalbavancin. For example, in 1 retrospective review of
dalbavancin for the treatment of osteoarticular infections [22],
the median duration of antibiotic therapy prior to dalbavancin
treatment was 32 days in the native infection group (n =19)
and 41 days in the implant-related infection group (n = 44). In
another retrospective review, among 34 patients with infective
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Continued

Table 1.

Reason for

Study and Study

Design

Clinical Outcomes

Dalbavancin Dose

Antibiotics Prior to Dalbavancin

Pathogen
MSSA

Infection

Dalbavancin
PWID

Patient Demographics

27

1500 mg, 500 mg Clinical cure at 6 wk

Tricuspid valve Sulfamethoxazole-trimethoprim

F

Hakim et al,

weekly x5

PO x2 d

endocarditis
with septic
pulmonary
emboli

2020 [19]
Case report

Clinical success at 12 wk

1500 mg every other

Amoxicillin-clavulanate x1 d,

MSSA

Bacteremia with

Difficulty

46 M

Martinez-Sanz

week x3

cloxacillin x3 d, cefazolin and

daptomycin x3 d

septic throm-
bophlebitis

maintaining IV

access

et al, 2018

[20]
Case report

Clinical success at 2 mo

1000 mg, 500 mg

Daptomycin x10 d

Methicillin-resistant S

Prosthetic joint

Avoid line place-

55 F

Ramirez Hidalgo

weekly x3

epidermidis

infection

ment

et al, 2018

[21]

Case report

Abbreviations: AKA, above-knee amputation; BKA, below-knee amputation; CoNS, coagulase-negative staphylococci; IV, intravenous; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; OPAT, outpa-

tient parenteral antibiotic therapy; PO, per oral; PWID, person who injects drugs; PWUD, person who uses drugs.

endocarditis treated with dalbavancin, the median duration of
antibiotics prior to the initiation of dalbavancin was 28 days
[23]. Given that national guidelines for osteomyelitis, pros-
thetic joint infections, and infective endocarditis recommend
total treatment durations of 4 — 6 weeks (28-42 days) [24-26],
the extended treatment courses prior to dalbavancin in these
studies make it difficult, if not impossible, to attribute clinical
outcomes to dalbavancin itself. To avoid this problem in the
present scoping review, we included only publications or cases
in which no more than 14 days of antibiotics were given prior to
dalbavancin. In fact, more than two-thirds of patients received
no other antibiotics prior to starting dalbavancin, and in those
who did receive prior antibiotics, the mean treatment duration
was <9 days. This approach served to reduce heterogeneity of
cases and allow for a more meaningful assessment of clinical
outcomes.

Opverall, the findings of this scoping review demonstrate a rel-
ative paucity of data and low-quality evidence for dalbavancin
for deep-seated or endovascular infections. Of the 2 published
randomized controlled trials, both were industry-sponsored
and had a small sample size and open-label design limiting in-
terpretation of their results. The randomized trial performed by
Rappo and colleagues was designed as a pilot study with pa-
tients randomized 7:1 to dalbavancin or standard of care, re-
spectively. A larger randomized trial meant to confirm the
findings of the pilot study was initiated, but never completed
(NCT03091439). One-third of the cases identified in this re-
view were from retrospective observational studies or case re-
ports. There are currently no prospective data for the use of
dalbavancin for right- or left-sided infective endocarditis. The
randomized trials underway for complicated S aureus bacte-
remia (including right-sided endocarditis) and septic arthritis
may ultimately shed additional light on the safety and effective-
ness of dalbavancin for these conditions; however, these may be
years away from completion and the trial of septic arthritis is a
small pilot study. As off-label use of dalbavancin is increasing,
including for infective endocarditis, these findings highlight an
important knowledge gap for the field. It is clear that additional
randomized controlled trials will be necessary to develop a com-
plete understanding of the role of dalbavancin for deep-seated
or endovascular infections caused by gram-positive pathogens.

We found that dalbavancin dosing across publications was
variable. Two doses given 1 week apart was the most commonly
used regimen, but with a wide range of total dalbavancin doses.
In a smaller number of cases, doses were given at weekly intervals
for more prolonged periods. This heterogeneity makes it difficult
to draw conclusions about the optimal dosing of dalbavancin for
complicated infections; however, 2 doses 1 week apart appears to
be an appropriate regimen based on the findings of this review.
The definitions of clinical outcomes used in the included publi-
cations were also heterogenous, and for that reason, we were only
able to report clinical success or failure as they were classified in
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Table 2. Pathogens Identified by Indication for Dalbavancin

Pathogen®

Indication for Dalbavancin

(No. of Bacterial Isolates) Staphylococcus aureus Coagulase-Negative Staphylococci Streptococci Enterococci Other®
Bone or joint infection (n = 109) 67 (61) 16 (15) 4(4) 8(7) 14 (13)
Catheterrelated bloodstream infection (n = 27) 12 (44) 13 (48) 0 2(7) 0
Infective endocarditis (n = 19) 7 (37) 2 (11) 6 (32) 3(16) 1(5)
Complicated bacteremia (n = 7) 7 (100) 0 0 0 0
Total (N = 162) 93 (57) 31 (19) 10 (6) 13 (8) 15 (9)

Data are presented as No. (%).

“More than 1 pathogen was identified in 16 cases; thus, the sum of the number of pathogens (n = 162) exceeds the total number of cases (n = 144) included in the review.

°Other pathogens include Corynebacterium striatum, Aerococcus viridans, Aerococcus urinae, Globicatella sp, Micrococcus luteus, and undefined gram-positive anaerobic organisms.

individual publications. The overall 92% clinical success rate in
this review is somewhat higher than might be expected for these
types of complicated infections. This indicates the possibility of
reporting bias in that cases with positive clinical outcomes may
have been more likely to be submitted or accepted for publica-
tion. This high success rate also contrasts with findings from a
recent meta-analysis evaluating use of dalbavancin or oritavancin
for a variety of complicated infections [27]. In this meta-analysis,
the median success rate for osteoarticular infections, catheter-
related bloodstream infections, and infective endocarditis was
73% (n = 426), 75% (n = 123), and 68% (n = 133), respectively.
It should be noted that numerous dosing regimens were used in
studies included in this meta-analysis, and many patients received
prolonged durations of antibiotic therapy prior to dalbavancin
or oritavancin or received concomitant antibiotics during treat-
ment. As such, these results are not directly comparable with this
scoping review focused on multiple-dose dalbavancin regimens
used as the predominant therapy.

A number of cases included in this review involved the use
of dalbavancin as an alternative to prolonged antibiotic therapy
in the hospital for patients with a substance use disorder or
housing instability that precluded use of OPAT. In these clin-
ical scenarios, the potential for treatment with only 2 doses
of dalbavancin 1 week apart is an attractive option since care
continuity for prolonged community-based antibiotic therapy
within these populations can be challenging due to high loss to
follow-up rates [12, 28], the potential for central venous cath-
eter complications or misuse, and other barriers such as lack of
housing, transportation, or telephones. Infective endocarditis
is particularly common in patients with infections related to
injection drug use. In these clinical scenarios, it is important

for clinicians to recognize that there are currently no prospec-
tive data for the use of dalbavancin for infective endocarditis.
Furthermore, it should be noted that even with use of a once-
weekly antibiotic like dalbavancin, nonadherence to subsequent
doses and loss to follow-up have been commonly reported [12].
Thus, use of dalbavancin in such patients must be coupled with
appropriate measures to promote completion of therapy.

This scoping review had several important limitations.
First, the relatively small number of cases identified, the
observational nature of many of the studies, and the lack
of standardized clinical outcomes preclude conclusions re-
garding the safety and effectiveness of dalbavancin for the
infections included in this review. Furthermore, all adverse
events may not have been captured and reported, particu-
larly in the observational studies. Second, two-thirds of the
S aureus isolates were susceptible to methicillin, and it is un-
clear if dalbavancin is as efficacious as B-lactams for serious
methicillin-susceptible S aureus infections. Third, since
one-third of included cases were from retrospective obser-
vational studies or case reports, reporting bias may have
contributed to a falsely high reported rate of clinical success.
Fourth, by limiting the review to cases in which at least 2
doses of dalbavancin were given, cases in which the patient
became lost to follow-up after a single dose would have been
excluded. This also may have contributed to a falsely high
clinical success rate, and a falsely low rate of patients lost to
follow-up. Fifth, our literature search was limited to Medline
and ClinicalTrials.gov databases; we therefore may have not
identified all relevant publications or ongoing clinical trials.
Finally, although we attempted to limit the review to use of
dalbavancin as the predominant therapy, some patients may

Table 3. Dalbavancin Dosing by Indication

Indication

No. of Doses, Median (Range)

Total Dalbavancin Dose, g, Median (Range)

Bone or joint infection (n = 94)
Catheterrelated bloodstream infection (n = 24)
Infective endocarditis (n = 19)

Complicated bacteremia (n = 7)

2 (2-14)
2(2-2)
3 (2-6)
2 (2-3)

3 (1.56-75)
1.5 (1.5-3)
3.5 (1.56-4)
2.5 (1.6-4.5)
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Table 4. Clinical Outcomes by Indication

Indication Clinical Success Treatment Failure Loss to Follow-up®
Bone or joint infection (n = 94) 89 (94.7) 2(2.1) 3(3.2)
Catheterrelated bloodstream infection (n = 24) 22 (91.7) 2(8.3) 0

Infective endocarditis (n = 19) 18 (95) 0 1(5)
Complicated bacteremia (n = 7) 4 (57.1) 2 (28.6) 1(14.3)

Data are presented as No. (%).

“Patient received at least 2 doses of dalbavancin, but did not have any hospital readmissions or ambulatory care visits to assess treatment outcome.

still have received a substantial amount of antibiotic therapy
(up to 14 days) prior to starting dalbavancin.

In summary, the evidence for use of a multiple-dose
dalbavancin regimens as the predominant therapy for
deep-seated or endovascular infections is limited by a paucity
of data from controlled trials, heterogeneity of dosing regi-
mens, and a lack of standardized clinical outcomes. Although
it may be reasonable to consider treatment with multiple doses
of dalbavancin for patients in whom the standard of care is not
feasible, clinicians should be aware of the limitations of the
evidence supporting this treatment approach, particularly for
infective endocarditis. Clinical trials underway are likely to ad-
dress some of the existing knowledge gaps; however, additional
trials will be necessary to determine the role of dalbavancin for
invasive infections caused by gram-positive pathogens that re-
quire prolonged antibiotic therapy.
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