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ABSTRACT

Introduction: Long-acting lipoglycopeptides
such as dalbavancin may have utility in patients
with Gram-positive bloodstream infections
(BSI), particularly in those with barriers to dis-
charge or who require prolonged parenteral
antibiotic courses. A retrospective cohort study
was performed to provide further multicenter
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real-world evidence on dalbavancin use as a
sequential therapy for Gram-positive BSI.

Methods: One hundred fifteen patients
received dalbavancin with Gram-positive BSI,
defined as any positive blood culture or diag-
nosed with infective endocarditis, from 13
centers geographically spread across the United
States between July 2015 and July 2021.
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Results: Patients had a mean (SD) age of 48.5
(17.5) years, the majority were male (54%), with
many who injected drugs (40%). The most
common infection sources (non-exclusive) were
primary BSI (89%), skin and soft tissue infection
(SSTI) (25%), infective endocarditis (19%), and
bone and joint infection (17%). Staphylococcus
aureus accounted for 72% of index cultures,
coagulase-negative Staphylococcus accounted for
18%, and Streptococcus species in 16%. Dalba-
vancin started a median (Q;-Qz) of 10 (6-19)
days after index culture collection. The most
common regimen administered was dalba-
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vancin 1500 mg as one dose for 50% of cases.
The primary outcome of composite clinical
failure occurred at 12.2%, with 90-day mortality
at 7.0% and 90-day BSI recurrence at 3.5%.

Conclusions: Dalbavancin may serve as a useful
tool in facilitating hospital discharge in patients
with Gram-positive BSI. Randomized controlled
trials are anticipated to validate dalbavancin as
a surrogate to current treatment standards.
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Why carry out this study?

Gram-positive bacteremia requires
extended durations of antibiotics, and it is
difficult to guarantee treatment adherence
in certain populations utilizing discharge
to acute rehabilitation facilities with
intravenous or oral antibiotics.

Long-acting glycopeptides such as
dalbavancin can provide a convenient
option to assist in treatment completion,
but dosing regimens for sequential
glycopeptides are not standardized with
treatment outcomes unclear.

What was learned from the study?

Sequential dalbavancin treatment after
bloodstream infection was most often
dosed at 1500 mg for one dose and had
low composite clinical failure at 12.2%
with 90-day mortality at 7.0%.

Common patient populations were a
bimodal age distribution younger than 40
years old and older than 50 years old, a
large proportion who injected drugs
(40%), and positive outcomes of
dalbavancin occurred both in
uncomplicated and complicated
bacteremia.

INTRODUCTION

Gram-positive bloodstream infections (BSI)
represent a significant disease burden, for which
treatment modalities have not changed for
many decades. Certain pathogens, such as Sta-
phylococcus aureus, require intravenous antibi-
otic therapy for at least 14 days according to
conventional guidelines and often warrant
longer durations of therapy for complicated
infections [1]. Intravenous antibiotics can be
generally  expensive, require intensive

monitoring, and subsequently, often act as a
barrier to hospital discharge. Additionally, pro-
longed courses of parenteral antibiotics can be
associated with deleterious adverse events such
as line-related infections. An alternative treat-
ment modality of oral antibiotics can be used as
step-down therapy for a variety of infection
types including BSI. These oral step-down ther-
apies have been evaluated in randomized-con-
trolled trials for complicated infections and
Staphylococcus aureus BSI; however, not all
patients may benefit from this treatment option
due to adherence issues, less generalizable study
populations, and other concerns [2-5]. Patients
with disposition or other clinical challenges
may preclude intravenous or oral antibiotic use,
and they may benefit from long-term lipogly-
copeptides such as dalbavancin. These antibi-
otics have long elimination half-lives and broad
coverage against many Gram-positive organ-
isms, allowing for weekly or biweekly dosing
(6, 71].

Dalbavancin was approved based on the
DISCOVER 1 and 2 trials of 1312 patients with
bacterial skin and soft tissue infection (SSTI)
randomized to receive dalbavancin compared
against vancomycin or linezolid. Dalbavancin
was found to be non-inferior in patient out-
comes and thus subsequently approved for use
in SSTI [8]. Once approved, many providers and
researchers began to investigate dalbavancin’s
off-label use among uncomplicated and com-
plicated invasive infections and in vulnerable
populations [9-19]. There were positive phase 11
data showing dalbavancin as non-inferior to
vancomycin in 2005 in catheter-associated BSI
before the targeted trial for approval was done;
however it was likely not a common enough
indication for large phase III approval [20]. A
subsequent randomized controlled trial post-
approval was developed comparing dalbavancin
against standard of care for complicated BSI or
infective endocarditis but it was terminated for
business reasons in 2017 [21]. At present, evi-
dence regarding dalbavancin as a sequential
step-down therapy for invasive infections is
limited to case series, single-center observa-
tional cohort studies, and small randomized
controlled trials focused on osteomyelitis
[13-19]. Questions remain as to the optimal
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dosing, frequency, and indications for dalba-
vancin use [22-25]. Therefore, it is important to
assess dalbavancin utilization, safety, and rates
of cure for these infections in order to optimize
treatment and decrease hospital length of stay.

This investigation was developed with the
aim of providing further multicenter evidence
on dalbavancin use as sequential therapy for
Gram-positive BSI and provide a current real-
world comparison for past and future studies in
the United States.

METHODS

This is a retrospective, observational, multicen-
ter, cohort study of patients with Gram-positive
BSI, with or without suspected endocarditis,
receiving dalbavancin from participating cen-
ters from May 2014 to December 2021. This
study was performed in accordance with the
Helsinki Declaration of 1964 and its later
amendments. Approval was obtained from
Wayne State University (#012019MP2E), Henry
Ford Hospital (#14715) and all of the con-
tributing medical centers with a waiver for
informed consent due to the retrospective nat-
ure of the study design. We included adults
(> 18 years) with > 1 positive blood culture or
diagnosed infective endocarditis who were
treated with > 1 dose of dalbavancin. Patients
were excluded if they were pregnant, a prisoner,
or had recent prior dalbavancin use in the past
90 days. Patient demographics, medical history,
risk factors for multi-drug resistance (MDR)
acquisition (e.g., prior antibiotic and healthcare
exposures), clinical laboratory data, disease
severity (APACHE-II score), microbiology,
infection source, treatment parameters (antibi-
otic, dose, duration), and outcomes were col-
lected from the electronic medical record
retrospectively from collaborators at each
institution.

Study variable definitions include compli-
cated bacteremia defined as at least one of the
following: infective endocarditis source of
infection, isolation of a Gram-positive organism
from blood cultures on at least 2 days through
day 5 of assigned therapy, metastatic sites of
infection, or infection involving prostheses not

removed within 4 days [26]. Uncomplicated BSI
was defined by at least one of the following
factors with no criteria for complicated bac-
teremia: no implanted prostheses, follow-up
blood cultures obtained 2-4 days after initial
therapy finalized as no growth, defervescence
within 72 h of initiating effective antimicrobial
therapy, or no evidence of metastatic sites of
infection.

Primary outcome was a composite of 90-day
all-cause mortality from index culture, 90-day
BSI recurrence from index culture, and 90-day
infection-related readmission. Secondary out-
comes were a composite of 90-day mortality or
90-day recurrence of infection (known as treat-
ment failure), individual components of the
composite outcomes, and 90-day all-cause
readmission from discharge. A pre-specified
subgroup analysis of uncomplicated and com-
plicated BSI was compared using primary and
secondary outcomes.

Descriptive statistics were calculated using
IBM SPSS Statistics, version 28.0 (IBM Corp.,
Armonk, NY, USA). Missing values were omitted
for variables collected and an updated denomi-
nator was noted in the variable row of descrip-
tive tables. Comparisons between complicated
and uncomplicated infections were performed
using Chi-squared and Fisher’s exact tests as
appropriate for nominal variables. Ordinal and
continuous variables were analyzed using the
Mann-Whitney U test and Student’s ¢t test and
central tendency was described using median
and mean, for nonparametric and parametric
data, respectively. Patient clinical data were
collected and managed using the Research
Electronic Data Capture (REDCap) tool hosted
at Wayne State University [27].

RESULTS

A total of 115 patient cases met inclusion and
exclusion criteria from 13 unique urban aca-
demic medical systems across the United States
(Table 1). Contributing cases were 32 (27.8%)
from Brigham and Women'’s, 13 (11.3%) from
Augusta University Medical Center, 12 (10.4%)
from Swedish American Health System, 12
(10.4%) from Beth Israel Deaconess Medical
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Table 1 Demographics and indication

Characteristic Dalbavancin
cases
(n = 115)
Age, years; mean (SD) 48.5 (17.5)
Sex, male 62 (54)
Race
Caucasian 96 (84)
African American 12 (10)
Hispanic 7 (6.1)
BMI, kg/m* median (Q;-Qs) 25.1
(21.8-29.3)
Obesity (BMI > 30) 26 (23)
Charlson Comorbidity Index (CCI); 2.9 (2.6)
mean (SD)
Comorbidity: PWID/IVDU 46 (40)
Admitted from, 7 (%)
Home 82 (71)
Homeless/shelter 3 (2.6)
NH, SNF, LTCF 5 (4.3)
Referral from clinic 4 (3.5)
Transfer from outside hospital 18 (16)
Other 3 (2.6)
MRSA risk factors
Prior antibiotics > 24 h in 90 days 40 (35)
before visit
Prior hospitalization > 48 h in 90 days 35 (30)
before visit
Prior MRSA organism infection in 15 (13)
365 days before visit
None 45 (39)
Immunosuppression, any (%)* 24 (21)
APACHE-II organ insufficiency or 26 (23)
immunocompromised status”®
APACHE I score; mean (SD) 9.4 (5.9)
Length of stay, days; median (Q;-Q3) 10 (7-20)

Table 1 continued

Characteristic

Dalbavancin
cases(z = 115) —

Admitted to

ICU
20 (17)
Discharge, against medical advice (AMA) 11 (9.6)
Infection source
Source: infective endocarditis 22 (19)
Source: skin and soft tissue infection 29 (25)
Source: pneumonia 8 (7.0)
Source: bone and joint infection 20 (17)
Source: IV catheter infection 11 (9.6)
Source: primary bacteremia 102 (89)
Source: intra-abdominal infection 0
Source: other 6(52)

‘Immunosuppression  (any): Neutropenia (ANC or
WBC < 500 cells/ul), AIDS (CD4 count < 200 or AIDS
defining illness), splenectomy (functional or surgical), solid
organ transplant in preceding 90 days, bone marrow
transplant in preceding 90 days, cytotoxic chemotherapy in
preceding 90 days, high-dose corticosteroids (excluding
topical forms)

PEither (1) organ insufficiency: liver (cirrhosis, or hepatic
varicelle/upper GI bleed w/ portal hypertension, or hepatic
encephalopathy), heart-CHF (NYHA Class IV), respira-
tory (COPD with severe exercise restrictions, or chronic
hypoxia/hypercapnia, or chronic ventilator dependency),
renal (chronic dialysis), OR (2) immunocompromised
(APACHE-defined): any chemo or radiation therapy
within 30 days, HIV/AIDS with CD4 < 200, or chronic
steroids (equivalent to > 40 mg prednisone)

Center, 11 (9.6%) from State University of New
York Upstate Medical Hospital, nine (7.8%)
from St. Joseph’s Candler Health System, eight
(7.0%) from University of Tennessee, seven
(6.1%) from Brown Medical Center, five (4.3%)
from Moses Cone Memorial Hospital, three
(2.6%) from Sharp Memorial Hospital, one
(0.9%) from Cone Health Alamance Regional
Medical Center, one (0.9%) from Mon Health
Medical Center, and one (0.9%) from Henry
Ford Hospital. Patient visit dates ranged from
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Dalbavancin Receipt by Age
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Fig. 1 Dalbavancin by age

July 2015 to July 2021. Patients included had a
mean (SD) age of 48.5 (17.5) years in a bimodal
distribution (Fig. 1), 54% were male, 84% Cau-
casian, median (Q;—-Q3) BMI of 25.1 (21.8-29.3)
kg/m?, and 40% were patients who inject drugs
(PWID). The median (Q;—Qj3) length of stay for
BSI patients receiving dalbavancin was 10
(7-20) days, with 9.6% of patients having a
‘patient-directed discharge’ formerly known as
leaving Against Medical Advice (AMA) [28]. The
most common sources of infection (non-exclu-
sive) were primary BSI (89%), SSTI (25%),
infective endocarditis (19%), and bone and
joint infection (17%).

Table 2 details microbiology and BSI thera-
pies received as inpatient prior to dalbavancin.
S. aureus was present in the index culture in
72% of cases, with MRSA in 47% and MSSA in
25% of all cases. Coagulase-negative Staphylo-
coccus was an index pathogen in 18% of cases,
Streptococcus species in 16% of cases, Enterococ-
cus in 2.6%, and one patient (0.9%) had
Corynebacterium in index culture for BSIL
Patients were classified as complicated BSI in
46% of cases, uncomplicated BSI in 44%, and
unknown type in 10% of cases. The median
(Q1—-Q3) BSI duration was 56 (33-105) hours
among patients with documentation of culture
clearance and nearly all patients (98%) received
an infectious diseases (ID) consult. Vancomycin
was predominantly used (85%) prior to initia-
tion of dalbavancin, with cefazolin (24%), and
daptomycin (17%) used to lesser degrees.

Dalbavancin treatment was started a median
(Q1—Q3) of 10 (6-20) days after admission date
and 10 (6-19) days after index culture collection
(Table 3). Dalbavancin was most often given on
the day of discharge (45%), but also given prior
to discharge (27%) likely inpatient, and post-
discharge (25%), which was likely given as
outpatient. Dalbavancin courses averaged (SD)
1.7 (1.6) doses, with the most common initial
dose being 1500 mg (68%) or 1000 mg (30%).
The most common regimen was 1500 mg as a
one-time dose (50%), with 1000 mg as a one-
time dose the next most common regimen
(15%). The most common reason for dalba-
vancin use was predominantly for convenience
(87%), with ease of administration (41%) and
inability to receive a peripherally inserted cen-
tral catheter (PICC) due to PWID (34%) as the
most common reasons under convenience
(Table 3). Nearly all patients completed their
planned dalbavancin therapy (90%) with the
majority (71%) having follow-up after their last
dalbavancin dose.

The primary composite outcome of clinical
failure included 90-day mortality from index
culture, 90-day recurrence of BSI, and 90-day
infection-related readmission since discharge
occurred in 12.2% of patients (Table 4). Com-
posite 90-day treatment failure was low at 7.8%,
which is consistent with low 90-day mortality
(7.0%) and low 90-day recurrence (3.5%) from
index culture. While 90-day readmission was
higher (27% out of n = 81 available), infection-
related readmissions were low (6.3% out of
n =79 available). Adverse events were low
overall (9%). In addition, out of 97 evaluable
patients in this cohort, only seven patients had
a microbiological isolate with minimal inhibi-
tory concentration (MIC) information 1 year
after dalbavancin initiation. Four were Staphy-
lococcus aureus, two were coagulase-negative
Staphylococcus spp., one was Enterococcus galli-
narum, and one was an unlabeled other patho-
gen. All seven isolates remained susceptible to
vancomycin with MIC < 2 mg/I.

A comparison between complicated vs.
uncomplicated BSI is shown in Table 5. Patients
with complicated BSI were younger, primarily
Caucasian, more frequently received dapto-
mycin prior to dalbavancin, and more
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Table 2 Microbiology and initial therapy characteristics Table 2 continued
Characteristic Dalbavancin Characteristic Dalbavancin
cases cases
(n = 115) (n = 115)
Targeted pathogens Inpatient antibiotic therapy
Staphylococcus aureus 83 (72) Antibiotic: vancomycin 98 (85)
Methicillin-susceptible (MSSA) 29 (25) Antibiotic: daptomycin 19 (17)
Methicillin-resistant (MRSA) 54 (47) Antibiotic: ceftaroline 14 (12)
Staphylococcus, coagulase-negative spp. 21 (18) Antibiotic: cefazolin 28 (24)
Streptococcus spp. 18 (16) Antibiotic: cefepime 19 (17)
S. pyogenes 3 (2.6) Antibiotic: ceftriaxone 19 (17)
S. agalactiae 5 (4.3) Antibiotic: linezolid 5 (4.3)
S. dysgalactiae 4 (3.5) Antibiotic: piperacillin-tazobactam 15 (13)
S. anginosus group 1(0.9) Antibiotic: trimethoprim- 5 (4.3)
S mitis 3 (2.6) sulfamethoxazole
Other 2 (17) Antibiotic therapy in addition to 15 (13)
dalbavancin for index infection
Enterococcus spp. 3 (2.6)
(concurrent)
E. li 2 (1.7
Jaccalis (17) "Bacteremia duration was calculated from index blood
E. faecium 1(0.9) culture collection date subtracted from blood culture
Corynebacterium 1(09) clearan.ce date. If there was no repeat b109d culture doc-
umenting clearance, then the case was omitted
Number of organisms in index culture; 1.17 (0.42) bBacteremia type—Complicated: (At least one of the fol-
mean (SD) lowing;) isolation of MRSA from blood cultures on at least
2 days through assigned th day 5; f d
Polymicrobial (> 1 in index culture), 17 (15) S through assighied tacrapy day 3 presence of sprea
of infection, or infection involving prostheses not removed
n (%) within 4 days. Uncomplicated: (Any of the following
Bacteremia duration, hours; median 56 (33-105) uncomplicated factors with no complicating factors): No
_ o2 implanted prostheses, follow-up blood cultures performed
(Q-Qs) [ = 97] . . o
on specimens obtained 2—4 days after initial set that do
Bacteremia 1:ypeb not grow MRSA, defervescence within 72 h of initiating
Comoplicated 53 (46) f?ffecti.ve therapy, or no .evi.den.ce of metastatic.sites of
infection. Unknown: No indication of any complicated or
Uncomplicated S1 (44) uncomplicated factors
Unknown 11 (9.6)
Index culture susceptibility to 59 [100]
. _ frequently were PWID. Uncomplicated BSI
vancomycin, [7 = 59] 1
patients more frequently had SSTI as the source
Additional non-dalbavancin-related 18 (16) of infection, more Streptococcus species in index
infection culture culture, and shorter median BSI duration.
ID consult 113 (98) Patients Wlth Comphc'ated BSI started receiving
dalbavancin at a median of 15 days post-index
Surgical intervention 11 (9.6) culture, compared to 8 days post-index culture

among patients with uncomplicated infections.
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Table 3 Dalbavancin treatment Table 3 continued

Characteristic Dalbavancin Characteristic Dalbavancin
cases cases
(m = 115) (n = 115)
Dalbavancin treatment 1500 mg cvery 14 days 6 (5.2)
Admission/visi Ibavanci 10 (6.0-2
dmission/visit date to dalbavancin start 10 (6.0-20) 1500 mg every month x 3 months 1 (09)

date, days; median (Q;-Qs3)

Reason for dalbavancin choice

Index culture collection to dalbavancin 10 (6.0-19)
start date, days; median (Q;-Q5) Convenience 100 (87)
Dalbavancin timing Admission deferral 5 (4.3)
Prior to discharge 31 (27) Discharge facilitation 32 (28)
On discharge day 52 (45) Ease of administration 47 (41)
Post-discharge 29 (25) Poor compliance 23 (20)
Only outpatient 3 (2.6) Poor OPAT candidate 30 (26)
Total number of doses received; mean 1.7 (1.6) Unable to be discharged with PICC 39 (34)
(SD) [min-max] [1.0-14] (PWID/IVDU)
First dose; mg Unable to be discharged with PICC 10 (8.7)
250 1 (09) (Affordability)
1000 34 (30) Previous antibiotic failure 4 (3.5)
1125 2 (17) Antibiotic resistance 3 (2.6)
1500 -8 (68) Side effects to alternate antibiotic 5 (4.3)
Allergies to alternate antibiotic 5 (4.3)
Dalbavancin regimen: mg, frequency, and doses
Other® 13 (11)
750 mg once 1(0.9)
1000 17 (15) Avoidance of central line 7 (6.1)
mg once
1000 hen 500 4 10 (87) Patient-directed discharge (AMA) 3 (2.6)
mg, then mg every 7 days .
1000 Ler 1000 Len 500 Lo Refusal for intravenous therapy or 3 (2.6)
mg, then mg, then 500 mg (0.9) rehab
every 7 days
Not stated 4 (3.5)
1000 mg, then 1500 mg after 14 days 1 (0.9)
1000 2 d 4 (35) Completed planned dalbavancin therapy 103 (90)
mg every 7 days .
1000 l4d 1(09) Patient received OPAT 33 (29)
mg every ays .
1125 2 (17) Any patient follow-up after last 82 (71)
mg once ’ dalbavancin dose
1500 mg once 58 (50)
*Reason for dalbavancin choice—Other: Avoidance of
1500 mg, then 1000 mg, then 500 mg 1 (0.9) central line (7), Patient-directed discharge (AMA) (3),
every 7 days Refusal for intravenous or rehab (3)
1500 mg, then 500 mg every 1 (0.9)
7 days x 14 days
1500 mg every 7 days 11 (9.6)
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Table 4 Outcomes

Characteristic Dalbavancin
cases
(mn = 115)
Outcomes
Clinical failure”, 90 days 14 (12.2)
Treatment failure (90-day mortality or 9 (7.8)
90-day recurrence)
Mortality, 90 days (from index culture) 8 (7.0)
Recurrence, 90 days (from index culture) 4 (3.5) [4.9]

[n = 81]

Readmission, 90-day [IV = 81] 22 (19) [27]

Infection-related, 90-day [# = 79] 5 (4.3) [6.3]
Adverse events attributed to dalbavancin, n (%) [n = 112]
None 105 (91)
Chills—mild, no action 1 (0.9)
Hypotension—severe, drug 1(0.9)
discontinuation
Joint pain—mild, held temporarily 1(0.9)
Pruritis—mild, no action 2 (1.7)
Rash—mild, no action 2 (1.7)
Any follow-up isolates with MIC 7 (6.1)

information 1-year after dalbavancin

initiation [ = 97]

*Clinical failure is a composite primary outcome of any
one of the following: 90-day mortality, 90-day BSI recur-
rence, 90-day infection-readmission

Repeat dalbavancin doses were more frequently
given for complicated BSI, which also led to
longer durations of treatment. Primary and
secondary outcomes were not significantly dif-
ferent between the two BSI types.

DISCUSSION

To our knowledge, this is the largest real-world,
multicenter study of dalbavancin use for Gram-
positive BSI. Dalbavancin has recently become
more accepted as an option for step-down

therapy for BSI. Patients were more frequently
PWID (40%) who received dalbavancin for BSI
in this study compared to other recent single-
center US studies examining dalbavancin for
osteomyelitis, deep-seated infections, or Sta-
phylococcus BSI [15, 17, 18]. The high proportion
of PWID is demographically consistent with the
average patient age in our series, along with the
bimodal distribution of age centered on patients
30 and 60 years old (Fig. 1). Dalbavancin is used
in the PWID population due to difficulties in
discharge, placement, and the tendency to
avoid central lines. Indeed, 34% of patients
received dalbavancin because the patient could
not be discharged with a PICC in our analysis.
The pathogens targeted by dalbavancin were
similar to Furopean real-world studies, with
Staphylococcus aureus being the most prevalent,
and coagulase-negative Staphylococcus, Strepto-
coccus spp., Enterococcus spp., and other patho-
gens less common [12, 13]. However, the higher
proportion of MRSA in our real-world cohort
compared to these previous studies reflects the
high prevalence of PWID in urban US hospitals.

Our cohort also found a high proportion of
complicated BSI treated with dalbavancin
compared to other observational studies. The
recommended length of therapy for uncompli-
cated BSI is 2 weeks, and 4 weeks for compli-
cated BSI. Importantly, the median length of
stay with dalbavancin use in our study was
much shorter than the recommended durations
of treatment for Gram-positive BSI. If patients
had not received dalbavancin, then they may
not have been able to be discharged due to
complex discharge situations. Therefore, dalba-
vancin administration may have saved upwards
of a median 5 inpatient days for uncomplicated
BSI and a median 15 inpatient days for com-
plicated BSI. Administration was timed primar-
ily on the day of discharge (45%), next most
prior to discharge which was likely inpatient
(27%), and lastly received post-discharge or
assumed outpatient (25%) or only treated out-
patient/in clinics (2.6%). Reimbursement for
drug administration in addition to saving
inpatient hospital days may play a large role in
the timing of administration. As expected,
complicated BSI had numerically worse out-
comes compared to uncomplicated BSI,
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Table 5 Complicated vs. uncomplicated BSI characteristics

Characteristic Complicated Uncomplicated p value
(n = 53) (n =51)
Age, years; mean (SD) 42.3 (14.7) 52.2 (18.8) < 0.01
Sex, male 27 (51) 29 (57) 0.83
Race
Caucasian 49 (93) 39 (77) 0.04
African American 3 (57) 8 (16) 0.22
BMI, kg/m? median (Q;-Qs) 23.1 26,6 0.02
(21.6-262)  (22.1-30.8)
Charlson Comorbidity Index (CCI); mean (SD) 2.4 (0.36) 3.4 (0.38) 0.06
Comorbidity: PWID/IVDU 32 (60) 12 (24) <001
APACHE II score; mean (SD) 84 (5.1) 10.0 (6.3) 0.16
Length of stay, days; median (Q;-Q3) 12.0 11.0 (7.0-19.0) 0.57
(8.0-20.0)

Infection source

Source: infective endocarditis 22 (42) 0 <001
Source: skin and soft tissue infection 8 (15) 16 (31) 0.04
Source: pneumonia 3 (57) 5 (9.8) 0.55
Source: bone and joint infection 12 (23) 6 (12) 0.36
Microbiology and treatment
Staphylococcus aureus 43 (81) 33 (65) 0.06
Methicillin-susceptible (MSSA) 14 (26) 12 (24) 0.73
Methicillin-resistant (MRSA) 29 (55) 21 (41) 0.73
Staphylococcus, coagulase-negative spp. 8 (15) 10 (20) 0.54
Streptococcus spp. 3 (5.7) 12 (24) 0.01
Bacteremia duration, h; median (Q,-Qs) [ = 44;42]° 99.5 415 <001
(55.0-137)  (23.8-57.5)
ID Consult 53 (100) 50 (98) 0.49
Antibiotic: vancomycin 46 (87) 44 (86) 0.94
Antibiotic: daptomycin 14 (26) 4 (7.8) 0.01
Antibiotic: ceftaroline 9 (17) 4 (7.8) 0.16
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Table 5 continued

Characteristic
Complicated(n = 53)
Uncomplicated(z = 51)

(8.0-28.5)

Total number of DAL doses received; mean (SD)
Completed planned dalbavancin therapy
Any patient follow-up after last dalbavancin dose

QOutcomes

Clinical failure®, 90 days

Treatment failure (90-day mortality or 90-day recurrence) [# = 102]

Mortality, 90 days (from index culture)
Recurrence, 90 days (from index culture) [z = 72]
Readmission, 90 days [z = 72]

Readmission, 90 days infection-related [V = 70]

Any follow-up isolates with MIC information 1 year after dalbavancin

initiation [ = 88]

p value
Index culture  15.0
collection to
dalbavancin
start date,
days; median
(Q-Q3)
0(5.0-140) <001
2(22) 13 (0.73) <001
45 (85) 48 (94) 0.13
38 (72) 35 (69) 0.73
8 (15) 4(7.8) 0.25
5 [9.6] 3 [6.0] 0.72
3 (5.7) 4 (7.8) 0.71
4[11] 0 0.12
9 [24] 11 [31] 0.50
4[11] 0 0.12
5 [11] 2 [4.8] 0.44

*Bacteremia duration was calculated from index blood culture collection date subtracted from blood culture clearance date.

If there was no repeat blood culture documenting clearance, then the case was omitted

®Clinical failure is a composite primary outcome of any one of the following: 90-day mortality, 90-day BSI recurrence,

90-day infection-readmission

although the difference was not statistically
significant. This was likely the result of longer
bacteremia durations, reflecting higher disease
burden, difficult source control, and higher-risk
patients. It should be noted that in both com-
plicated and uncomplicated BSI, the majority of
patients completed the planned duration of
dalbavancin therapy.

Literature supports dalbavancin attaining
adequate staphylococcal coverage for 5-8 weeks
when using two 1500-mg doses 1 week apart,
which adds heterogeneity to defining the “du-
ration of dalbavancin coverage” that classically
is thought to last 7-14 days [22-25]. While

dalbavancin 1500 mg was most common for BSI
(68%), the timing of subsequent doses was
variable. Differences in institutional clinical
preferences and experience may explain the
variable dalbavancin regimens and their tim-
ings relative to discharge (Table 3), highlighting
a possible need for further standardization.
Another important consideration is whether the
BSI is uncomplicated or complicated, as dalba-
vancin doses averaged more than two in com-
plicated BSI  (Table5). Despite rather
heterogeneous dosing regimens, outcomes were
favorable with low rates of 90-day mortality,
90-day recurrence, 90-day infection-related
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readmission, and low adverse-event rates. In
fact, most patients (70%) completed dalba-
vancin treatment without a negative outcome.
Although, the all-cause 90-day readmission rate
in this population may seem high at 27%, it is
in line with other dalbavancin studies such as
Molina et al., with 26.2% and Veve et al. with
26-32% 90-day all-cause readmission rates
compared with standard of care [15, 18]. These
readmission rates are likely due to the vulnera-
bility of the study patient population that are
diagnosed with these infections.

The results from our study can provide real-
world context to compare against the upcoming
results from the DOTS randomized controlled
trial [29]. The DOTS study has begun recruit-
ment to answer the clinical question of dalba-
vancin (1500 mg on day 1 and 1500 mg on day
8) against standard of care in complicated S.
aureus BSI, after blood culture clearance. Results
are anticipated for this study some time in
2023-2024 [29, 30]. The positive outcomes on
90-day mortality, 90-day recurrence, 90-day
infection-related readmission, and low adverse
events in our study all compare favorably to the
standard of care intravenous arms in single-
center retrospective studies and in smaller ran-
domized controlled trials [11, 14, 15, 17, 18].
These data suggest that dalbavancin can theo-
retically save inpatient days of therapy and
possibly have non-inferior outcomes compared
with standard of care, but more rigorous
prospective randomized trials are needed. Even
though our study did not have a comparator
arm, smaller observational studies and ran-
domized controlled trials have shown similar
success rates to our own, as well as similar suc-
cess rates to standard of care intravenous
antibacterials [11, 14, 15, 17, 18].

This study has several limitations. First, it
was a retrospective study that captured data
mostly from large academic centers, which may
not be applicable to smaller community hospi-
tals, especially given the high cost of dalba-
vancin. Second, there was no comparator
group. Third, some patients were lost to follow-
up leading to missing values. This is particularly
important given the concern for development
of drug-resistant isolates over time, due to the
long half-life of dalbavancin resulting in

potentially sub-inhibitory concentrations for
long periods of time. Investigators have docu-
mented at least four cases of resistance to dal-
bavancin, and this remains a concern for real-
world practice [31-34]. However, no rise in
dalbavancin or vancomycin MIC was noted in
our study, although only seven isolates were
available in 1 year of isolate follow-up. Lastly,
certain data were not consistently available,
such as any information on reimbursement or
specific locations for dalbavancin administra-
tion, whether in an infusion center or inpatient.

CONCLUSIONS

In summary, dalbavancin appears to offer a
viable antimicrobial disposition option for the
outpatient management of Gram-positive BSI.
More rigorous prospective trials will be needed
to definitively offer practice-changing evidence
adopting dalbavancin in the treatment of
Gram-positive BSI. Further randomized-con-
trolled trials are needed to clarify: (a) optimal
clinical scenarios for use of dalbavancin,
(b) ideal dosing and duration of treatment and
(c) the extent towards possible development of
resistance to vancomycin and/or dalbavancin.
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