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Abstract
Background: Dalbavancin is a semisynthetic antibiotic used as an alternative to vancomycin for skin infections and
osteomyelitis. Its long half-life decreases length of hospitalizations. This study analyzes the effectiveness of Dalbavancin for bacteremia and infective endocarditis.
Methods: The authors performed a retrospective chart analysis on patients who received Dalbavancin due to being
poor candidates for PICC placement, poor candidates for prolonged hospitalization, or who were leaving against
medical advice. Their hospitalizations were analyzed and results were compiled using descriptive statistics.
Results: Our cohort had 22 patients treated with Dalbavancin for bacteremia and 1 for endocarditis. They were
treated with IV antibiotics, typically a regimen of at least vancomycin and a cephalosporin, for a median of 6.5 days
prior to receiving Dalbavancin. 20 received one dose, while three received two doses. 22 had confirmed culture clearance and one denied repeat culture. There were no reported side effects from the medication, no readmissions for
worsened infection, and no deaths from the infection. 15 patients had follow-up visits within 90 days.
Conclusions: Overall, patients responded well. The lack of readmission to the hospital indicates possible outpatient
treatment. This would help decrease cost and comorbidities of long-term hospital stays. These positive results are
limited by small sample size and treatment of other antibiotics prior to receiving Dalbavancin. Further research is
required to accurately estimate the efficacy of Dalbavancin on bloodstream infections and endocarditis, but these
results are promising especially for patients who are not candidates for long term hospitalization or outpatient IV
access.
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Background
Dalbavancin is a semisynthetic lipoglycopeptide antibiotic which received FDA approval in 2014 for skin and
soft tissue infections [1]. It has also been used recently for
treatment of osteomyelitis with positive results, although
FDA approval has not been given for this indication as of
2020 [2, 3]. Dalbavancin targets gram-positive organisms,
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most notably methicillin-resistant Staphylococcus aureus
(MRSA), as it has a mechanism of action that breaks up
cell wall synthesis by targeting the terminal d-alanyld-alanine residues of the cell wall [1]. In fact, some studies have found it to be superior to vancomycin due to its
increased interaction and binding affinity toward this
target, which allows for more potent bactericidal activity, particularly towards staphylococcus species [1, 4]. It
also boasts a significantly longer half-life allowing for less
frequent dosing compared to agents such as vancomycin,
giving it an advantage to other IV medications in the outpatient setting [5]. Additionally, Dalbavancin is generally
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well tolerated, with no reported differences in adverse
events in clinical trials vs comparator groups [1].
Due to its long half-life, improved efficacy, and lack of
adverse events, Dalbavancin provides an attractive option
for treating infections where longer durations of outpatient therapy are required, particularly for patients where
continued IV access may represent a challenge. One
study demonstrated the concentration of Dalbavancin
in cortical bone was above the minimum inhibitory concentration (MIC) for staph aureus for up to 8 weeks [6].
Such concentrations in bone hint towards similar results
for other tissues and thus potential efficacy in treating
more complicated infections. Given the data that exists
for efficacy in osteomyelitis, the drug may be similarly
potent against primary bloodstream infections (BSI) or
infective endocarditis (IE), both of which often require
sustained inpatient IV antibiotic therapy. While significant data exists to support the use of other glycopeptide
derivatives to treat BSI or IE, data specifically for Dalbavancin is lacking, though limited retrospective data indicates promise and a recent review summarizes this [7].
Bryson-Cahn et al. reviewed the use of Dalbavancin in
intravenous drug users (IVDU) with serious methicillinsensitive Staphylococcus aureus (MSSA) infections and
found that over half of the patients demonstrated clinical
response [8]. Hidalgo-Tenorio et al looked at the use of
Dalbavancin as consolidation therapy for IE or BSI and
found that once stabilized, patients had favorable outcomes completing therapy with Dalbavancin [9]. Another
study looked at the use of Dalbavancin for more serious
infections, though again, limited primarily to patients
already stabilized on routine therapy at the start of treatment [10]. The lack of data supporting Dalbavancin is
indicative of its infrequent usage for BSI and IE despite
its potential advantages to the standard of care.
One area where Dalbavancin is being used off-label for
Staphylococcus IE or primary BSI is with patients who
are leaving against medical advice (AMA), or in patients
who are refusing necessary medical procedures for long
term intravenous antibiotic therapy such as a peripherally inserted central catheter (PICC). For severe infections such as endocarditis and bacteremia, especially
with gram positive organisms such as MRSA, even full
course effective IV treatment with vancomycin or daptomycin have poor outcomes with high mortality rate
[11, 12]. Therefore, patients who plan to leave AMA with
such infections have even worse outcomes with further
increased mortality [13, 14]. Due to its aforementioned
long half-life, providing patients with a dose of Dalbavancin prior to leaving AMA reduces the need for a PICC
line while also decreasing hospital length. If efficacious,
transitioning IV antibiotic care to the outpatient setting
in patients who would leave AMA without proper follow
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up may be a more elegant solution for the increased cost
and mortality seen in this population. For skin and soft
tissue infections, outpatient antibiotic programs have
demonstrated their ability to improve cost by greater
than 53% [15].
Given previous retrospective studies showing effectiveness of Dalbavancin, as well as high morbidity and
financial implications associated with inpatient antibiotic
therapy, this retrospective chart analysis was performed
to analyze the effectiveness of Dalbavancin in primary
bloodstream infections and infective endocarditis in
patients who did not tolerate long term IV antibiotic
therapy.

Methods
We performed a retrospective chart review of patient
records from inpatient admissions to the hospital system currently known as Prisma Health in Greenville, SC.
The charts were retrieved from a data repository after a
request for medical record numbers, date of births, and
names for patients in the system between 2014 and 2020
who were prescribed Dalbavancin. These patients were
then screened by the investigators for inclusion. The
inclusion criteria consisted of age greater than 18 years,
and indication for Dalbavancin use being infective endocarditis or bloodstream infection. All other uses for Dalbavancin, including the FDA approved use for skin and
soft tissue infections, were not included in our study.
IRB approval was received before accessing any patient
information.
Data collected includes patient demographics and
medical comorbidities such as immunosuppression,
diabetes, history of intravenous drug use, or history of
similar infections. In regards to the actual indication
for Dalbavancin, we recorded initial admission labs and
vital signs, length of hospitalization, other antibiotics
used during admission, the causative organism, record of
culture clearance, and reason for using Dalbavancin versus an FDA approved antibiotic such as refusing medical procedures or threatening to leave against medical
advice. The chart was also reviewed for follow up visits
with infectious disease, readmissions to hospital, reasons
for readmission to hospital, and death within 6 months of
discharge. Follow up and mortality data was collected via
chart review for office visits with Prisma Health Upstate
Infectious Disease and tracked to 90 days. Patients were
identified as having follow-up if they attended one office
visit within 90 days of their discharge. We also recorded
adverse effects of Dalbavancin during initial dose in hospital as well as upon outpatient follow up.
The collected data was analyzed using descriptive statistics to report outcomes of this study. Limited patient
identifiers were used during data collection, and all
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study data was stored on password protected computers with limited access only to investigators. No results
or data were released to the public, and no protected
patient information was used to describe the results. The
patients whose charts were used in this study were never
contacted for additional information, and no physical
contact with patients was ever needed for this study.

Results
Of the 128 patients treated at Prisma Health between
January of 2014 to 2020 with Dalbavancin, 23 met criteria for our study and were treated for either blood stream
infection or infective endocarditis. Of these 23 patients,
22 of these patients were treated for bacteremia and
one was treated for tricuspid endocarditis. Nine out of
23 patients received transesophageal echocardiograms
(TEE), 12 received transthoracic echocardiograms (TTE),
and two patients refused indicated imaging for endocarditis diagnosis. Organisms treated included 6 MRSA, 7
MSSA, 2 S. epidermidis, 2 E. faecalis, and 3 streptococcal species (Additional file 1: Table S1). Infection sources
were varied and included 2 skin, 7 catheter/port/central
catheter associated, 3 urine, 1 pulmonary, 4 from IVDU,
and 4 unknown (Additional file 1: Table S1). All patients
were given IV antibiotics for an average of 10 days prior
to being given Dalbavancin. 22 of these patients were
culture negative before this transition (Additional file 1:
Table S1). The remaining patient refused repeat blood
cultures. 19 patients were prescribed a single dose, 17
of which were 1500 mg and 2 were 1125 mg (Additional
file 1: Table S1). The 5 remaining patients were prescribed 2 doses at 1500 units at a 7 day interval, however,
2 did not return for their subsequent dose (Additional
file 1: Table S1).
Of the 23 patients that met inclusion criteria, 15 (65%)
of these patients had significant comorbidities, including
6 (26%) who were immunocompromised (either via medications or neutropenia), 4 (17%) with uncontrolled Type
II DM (A1C > 8.5), and 6 (26%) were noted to have a history of IV drug abuse (Additional file 2: Table S2). None
of the patients reviewed had either HIV or cirrhosis. 3
(13%) of patients had a history of chronic kidney disease
with an average GFR of 13, 2 (9%) required dialysis during hospitalization, and 1 (4%) was on chronic TPN therapy due to malabsorption syndrome. Notably, 11 (46%)
of the patients in our study had a previous or current
(during the hospital admission that led to Dalbavancin
administration) history of leaving AMA or refusing physician recommended care (Additional file 2: Table S2).
Post Dalbavancin infusion, 15 (63%) patients had some
sort of follow up within 90 days of their hospital discharge (Additional file 2: Table S2). Of these 15 patients,
none were noted to have an adverse event associated with
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their infusion or at subsequent follow up encounters. The
remaining 9 (38%) patients were lost to follow up in 90
days (Additional file 2: Table S2). Of note, two of these
patients died from time of hospitalization to data collection. Cause of death for one patient was metastatic gastric carcinoma and occurred within 4 days of discharge.
The other patient death was 95 days after discharge, and
cause was not directly documented. 9 (39%) patients were
readmitted within 30 days of their hospital discharge.
None of these readmissions were related to their original infection. However, one patient was admitted within
90 days of original diagnosis due to an intra-abdominal
abscess with identical organism.

Discussion
Patients in our study who received Dalbavancin for
infective endocarditis or bloodstream infection had no
reported adverse events, complications on follow up,
or recorded mortality directly related to their infection.
While our cohort was small, this supports previous studies showing Dalbavancin, even for BSI, is both well tolerated and efficacious [1]. Considering the frequency
of side effects or adverse events from competing antibiotics, such as acute kidney injury with vancomycin, it
is encouraging Dalbavancin is so well tolerated among
patients who are severely sick with multiple comorbidities. Our cohort also included a wide variety of bacterial
species, sources of infection, and comorbidities, all of
which responded well.
A large percentage of our patients were immunocompromised in some way. 26% of patients were receiving
some form of immunosuppressive therapy, either in the
form of steroids for chronic disease or chemotherapy
for cancer treatment. These patients are at significantly
increased risk of nosocomial infection, making them
ideal candidates for outpatient versus inpatient therapy,
particularly when indwelling catheters can be avoided.
The source for many of these infections was also longterm IV access in the setting of a surgically placed port.
This includes the patients on chemotherapy, and a patient
with malabsorption requiring long term TPN therapy.
Because of the need to replace ports when they are the
source of infection, particularly with organisms like S.
aureus, these patients potentially would have faced the
acquisition of multiple central access sites, thus forcing
them to undergo additional procedures with heightened
infectious risk in order to complete therapy. Dalbavancin,
with its prolonged half-life, was an optimal therapy here
as it both expedited discharge as well as limited procedures and central access catheters.
Other patients who were not good candidates for long
term antibiotic therapy included one patient where PICC
line could not be placed per nursing, and others who had
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a history of IVDU (Additional file 1: Table S1). As previously stated, there is increased risk for infection or readmission to the hospital for patients with history of IVDU
[16]. 6 out of 23 in our cohort had a history of IV drug
use and were not given central venous access for this reason. All 6 were treated successfully with Dalbavancin,
with no reported readmission or adverse outcome. This
is not only beneficial for the health of the patients but is
indeed also a positive aspect of therapy aimed at decreasing costs associated with readmission or prolonged hospital stays for inpatient antibiotics.
A significant portion of our cohort, 48%, received Dalbavancin due to refusal of medical treatment or threatening to leave against medical advice (Additional file 2:
Table S2). For these patients, Dalbavancin presents an
excellent alternative due to its long half-life which enables weekly dosing. Even though these patients have poor
follow up data, our cohort did not have any readmissions to the hospital for worsened infection. Additionally, there was no mortality attributable to their infection.
This is significant, as many studies have shown patients
who leave AMA have a significantly increased rate of
readmission or death [13, 14]. Readmission due to inadequate treatment adds tremendous financial strain to our
healthcare system, and Dalbavancin provides an attractive option for alleviating this issue [15].
Despite positive data in this review, there remain significant limitations to our study. Most notably, we have
an extremely small cohort of 23 patients who qualified
during this 6-year time frame. This is expected, due to the
treatment not being first line for such severe infections.
This lack of sample size and patient variability makes it
difficult to accurately assess the treatment. Furthermore,
our data only includes readmission and follow-up data
associated with our hospital system. It is possible that
patients experienced adverse events associated with their
original infection or infusion that this study was unable
to document. Another challenge with our study is the
fact that the majority of our cohort cleared cultures while
on a different antibiotic and received an average of 10
days of antibiotics prior to transition to Dalbavancin. Of
note, the average days of treatment prior to transition is
skewed by two patients who received prior antibiotics for
59 and 36 days respectively, and without including these
two outliers the average length of initial antibiotic use
decreases to 7 days. Regardless of length of treatment, we
still have documented evidence of culture clearance on
22 out of 23 patients prior to transition (Additional file 1:
Table S1). To note, though, documentation of clearance
is likely due to our patients receiving antibiotic therapy
beginning in the emergency department prior to admission, and typically broad-spectrum coverage. While this
is presently the standard of care, it limits our ability to
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fully assess the efficacy of Dalbavancin alone on these
infections or as a primary agent for treatment. This is
the same challenge seen in previous studies by HidalgoTenorio and Tobudic, where they were unable to accurately assess Dalbavancin’s impact in the vacuum as a first
line treatment of gram-positive infective endocarditis or
bloodstream infections [9, 10].

Conclusion
Despite these challenges, the lack of adverse events,
readmissions to the hospital for more antibiotics, and
excellent results upon follow up with infectious disease
outpatient are promising signs of effectiveness. Further studies, in particular a prospective cohort study,
are needed to further advance the use of Dalbavancin
in these types of infections. However, due to its obvious
advantages as a cost-saving outpatient medication with
excellent clinical data against gram-positive organisms,
its future use as a transitional agent for patients with bacteremia and potentially endocarditis who have cleared
cultures is promising.
Abbreviations
MRSA: Methicillin-resistant Staphylococcus aureus; MIC: Minimum inhibitory
concentration; BSI: Primary bloodstream infections; IE: Infective endocarditis; IVDU: Intravenous drug users; MSSA: Methicillin-sensitive Staphylococcus aureus; AMA: Against medical advice; PICC: Peripherally inserted
central catheter; TEE: Transesophageal echocardiograms; TTE: Transthoracic
echocardiograms.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12941-022-00507-5.
Additional file 1: Table S1. Characteristics of patients treated with
dalbavancin
Additional file 2: Table S2. Patient demographics
Acknowledgements
We would like to thank the pharmacy at Prisma Health Upstate in Greenville,
SC for providing us with the patient data including names, medical record
numbers, and doses of medication received. It was with this data the authors
were able to review medical records and analyze the necessary information
for this project.
Author contributions
All authors contributed significantly to the work presented, the records
reviewed, the data analysis, and the writing of the manuscript. Author AS
developed the idea, submitted the IRB, and requested all data from the electronic medical record. AS was also fundamental in guidance during data collection, and final editing of the manuscript. Author HL and CE performed the
data collection as well as the analysis and overall writing of the manuscript. All
three authors have read and approved the final version of this document. All
authors read and approved the final manuscript.
Funding
No funding was provided for this study. No author has a financial incentive or
interest in this research or any components of this research.

Evins et al. Ann Clin Microbiol Antimicrob

(2022) 21:16

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The design and protocol of this study was approved by the Prisma Health
-Upstate Institutional Review Board (IRB) on July 16th, 2020. The referenced
research study received approval under exempt category number 4 in accordance with 45CFR46.104, which does not mandate patient signatures as risk is
considered minimal. The IRB protocol number for reference is Pro00096627.
Consent for publication
No individual participants personal data is being published in this manuscript.
Competing interests
The authors of this manuscript have no conflicts of interest to disclose for this
project. As previously stated, the authors have no financial or personal stake
in this project.
Author details
1
U of SC School of Medicine Greenville, 607 Grove Road, Greenville, SC 29605,
USA. 2 Prisma Health Upstate, 890 W Faris Road, Suite 520, Greenville, SC 29605,
USA.

Page 5 of 5

12. Hill EE, Peetermans WE, Vanderschueren S, et al. Methicillin-resistant
versus methicillin-sensitive Staphylococcus aureus infective endocarditis.
Eur J Clin Microbiol Infect Dis. 2008;27(6):445–50.
13. Vedamurthy A, Geisler B, Lucier D, et al. Leaving against medical
advice after the first episode of bacteremia among persons who inject
drugs. Abstract published at Hospital Medicine 2020, Virtual Competition. Abstract 161, Journal of Hospital Medicine.
14. Schranz AJ, Li-Tzy W, Wohl D, et al. Abstract 11954: Readmission after
discharge against medical advice for persons with opioid-associated
infective endocarditis. Circulation. Volume 140, Issue Suppl_1: Abstracts
From the American Heart Association’s 2019 Scientific Sessions November
19, 2019
15. Ektare V, Khachatryan A, Xue M, et al. Assessing the economic value of
avoiding hospital admissions by shifting the management of gram+
acute bacterial skin and skin-structure infections to an outpatient care
setting. J Med Econ. 2015;18(12):1092–101.
16. Seaton RA, Barr DA. Outpatient parenteral antibiotic therapy: principles
and practice. Eur J Intern Med. 2013;24(7):617–23.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Received: 8 January 2021 Accepted: 11 April 2022

References
1. Leuthner KD, Buechler KA, Kogan D, et al. Clinical efficacy of dalbavancin
for the treatment of acute bacterial skin and skin structure infections
(ABSSSI). Ther Clin Risk Manag. 2016;12:931–40.
2. Rappo U, Puttagunta S, Shevchenko V, et al. Dalbavancin for the treatment of osteomyelitis in adult patients: a randomized clinical trial of
efficacy and safety. Open Forum Infect Dis. 2018. https://doi.org/10.1093/
ofid/ofy331.
3. Almangour TA, Perry GK, Terriff CM, et al. Dalbavancin for the management of gram-positive osteomyelitis: effectiveness and potential utility.
Diagn Microbiol Infect Dis. 2019;93(3):213–8.
4. Bailey J, Summers KM. Dalbavancin: a new lipoglycopeptide antibiotic.
Am J Health Syst Pharm. 2008;65(7):599–610.
5. Duong M, Markwell S, Peter J, Barenkamp S. Randomized, controlled trial
of antibiotics in the management of community-acquired skin abscesses
in the pediatric patient. Ann Emerg Med. 2010;55(5):401-407.
6. Dunne MW, Puttagunta S, Sprenger CR, Rubino C, Van Wart S, Baldassarre
J. Extended-duration dosing and distribution of dalbavancin into bone
and articular tissue. Antimicrob Agents Chemother. 2015;59(4):1849–55.
7. Lampejo T. Dalbavancin and telavancin in the treatment of infective endocarditis: a literature review. Int J Antimicrob Agents.
2020;56(3):106072.
8. Bryson-Cahn C, Beieler AM, Chan JD, et al. Dalbavancin as secondary
therapy for serious Staphylococcus aureus infections in a vulnerable
patient population. Open Forum Infect Dis. 2019. https://doi.org/10.1093/
ofid/ofz028.
9. Hidalgo-Tenorio C, Vinuesa D, Plata A, et al. DALBACEN cohort: dalbavancin as consolidation therapy in patients with endocarditis and/
or bloodstream infection produced by gram-positive cocci. Ann Clin
Microbiol Antimicrob. 2019;18(1):30.
10. Tobudic S, Forstner C, Burgmann H, et al. Dalbavancin as primary
and sequential treatment for gram-positive infective endocarditis:
2-year experience at the general hospital of Vienna. Clin Infect Dis.
2018;67(5):795–8.
11. Cosgrove SE, Sakoulas G, Perencevich EN, et al. Comparison of mortality associated with methicillin-resistant and methicillin-susceptible
Staphylococcus aureus bacteremia: a meta-analysis. Clin Infect Dis.
2003;36(1):53–9.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

