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Background: The burden of bacterial infections, including skin and soft-tissue infections (SSTI) and bone and
joint infections (BJI), is substantial. We aimed to assess clinical outcomes in non-severe cases of SSTI and BJI
following dalbavancin treatment compared with those after other standard treatments.

Methods: This retrospective observational study used the multicentre TriNetX electronic medical records data-
base. Following propensity score matching (PSM), ORs with 95% CIs were estimated to compare hospitalization
risk following dalbavancin administration relative to other antimicrobials

Results: Before PSM, 957 and 73 853 participants were identified in the dalbavancin and other standard treat-
ment groups, respectively. After PSM, 957 patients remained in each cohort, with hospitalization observed in 167
(17.5%) and 239 (25.0%) participants in the dalbavancin and other standard treatment groups, respectively (OR
0.64 [95% CI10.51-0.79]; P<0.001). The ORs for hospitalization were 0.67 [0.54-0.84]; P<0.001 and 0.60 [0.48-
0.75]; P<0.001 by comparing with for methicillin-resistant staphylococcus aureus (MRSA) covering antimicro-
bials and MRSA non-covering antimicrobials in the standard treatment group, respectively.

Conclusions: Dalbavancin treatment was associated with significantly fewer hospitalizations than standard
therapy in non-severe cases of SSTI and BJIL. The results should be interpreted cautiously due to selection
bias and potential unmeasured confounders.

Introduction

Bacterial infections pose a significant disease burden worldwide.*
Although life-threatening serious bacterial infections such as
endocarditis and bacteraemia are major contributors to hospital
admissions and mortality, the burden of bacterial infections often
managed in outpatient settings, including skin and soft-tissue in-
fections (SSTIs) and bone and joint infections (BJIs), is also sub-
stantial.’™® Staphylococci (e.g. Staphylococcus aureus) and
streptococci (e.g. Streptococcus agalactiae) are the most com-
mon causal pathogens of SSTIs and BJIs.”

Dalbavancin is a long-acting antimicrobial active against
gram-positive bacteria, such as staphylococci, including both
methicillin-sensitive and methicillin-resistant S. aureus and

streptococci, allowing for once-weekly dosing.” Dalbavancin
eliminates the need for daily antimicrobial dosing, which may
benefit patients requiring intravenous antimicrobial treatment.
Given the specific characteristics of dalbavancin compared with
other antimicrobials for gram-positive bacterial infections, dalba-
vancin could potentially reduce the need for hospitalization.
Real-world data on its use for SSTI and BJI remain limited.®’” A
United States observational pre-post study including 156 and
153 patients before and after the introduction of a dalbavancin
pathway, respectively, demonstrated reduced hospitalization
rates for SSTI cases following pathway implementation.’
However, no study evaluated the impact of dalbavancin on the
need for late hospitalizations among patients that were initially
treated as an outpatient A real-world study with a larger sample
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size evaluating the clinical impact of dalbavancin in non-
hospitalized patients on late hospitalization would provide a clear
understanding of the magnitude of the benefits of dalbavancin.
The objective of this study was to assess the clinical outcomes
of non-severe cases of SSTI and BJI following dalbavancin treat-
ment compared with those after other standard treatments.

Materials and methods

This retrospective observational study utilized TriNetX, a cloud-based
database of multicentre electronic health records of more than 200 mil-
lion patients from more than 170 facilities as of February 2026. TriNetX
encompasses data on patient demographics and healthcare visits, in-
cluding admissions, procedures, diagnoses, medications, and laboratory
test results.® Outcomes can be compared using propensity score match-
ing (PSM) on the TriNetX platform. The study population included patients
aged 18 years or older with SSTI or BJI between 1 January 2021, and 31
December 2025, who did not require hospitalization and did not have
bacteraemia (including endocarditis) or sepsis (including shock) between
7 days before and the day of the initial diagnosis of SSTI or BJI. All diag-
noses were based on the International Classification of Diseases, 10th
Revision (ICD-10) coding. In this study, the dalbavancin cohort consisted
of patients who received the drug at the day of diagnosis. The standard
treatment group included those who received systemic antimicrobials
for gram-positive cocci both at the day of diagnosis (day 0) and second
week (day 7 to day 13) since diagnosis without receiving dalbavancin,
consisting of the cohort requiring >7 days of other standard antimicro-
bials. Thus, cases with SSTI requiring only a short course of standard anti-
microbials were not included in this study because dalbavancin was not
indicated for these cases due to its cost and the long half-life of dalbavan-
cin (14 days).® Those who were hospitalized or had a concomitant diag-
nosis of gram-negative bacterial infection from 1 week before until the
day of the SSTI or BJI diagnosis were excluded. Moreover, patients who
received broad-spectrum antimicrobials for gram-negative bacteria
(e.g. piperacillin-tazobactam, ceftazidime, cefepime, ceftolozane, avibac-
tam, carbapenems, fluoroquinolones, and monobactams) since day 3
after diagnosis (allowing for empirical gram-negative coverage until
available culture results) were also excluded.'® The definitions of the co-
hort and outcomes are listed in Tables S1, S2, and S3 (available as
Supplementary data at JAC-AMR Online).

The primary outcome of the analysis was all-cause hospitalization,
while the secondary outcomes included all-cause mortality, all-cause
critical care admission, renal dysfunction, hepatic dysfunction, and ad-
verse events. Renal dysfunction, hepatic dysfunction, and adverse events
were based on ICD-10 diagnosis codes. Outcomes were assessed from
days 1-90 after diagnosis. The institutional review board at the Nara
Prefecture General Medical Centre reviewed the study and approved its
publication (approval no. 1086). Written informed consent was waived
as this study utilized only aggregate and de-identified data.

Statistical analysis

All analyses were conducted according to the TriNetX-defined regions (i.e.
Asia/Pacific, Europe/Middle East/Africa, Latin America, United States). PSM
was implemented within the TriNetX built-in platform using 1:1 nearest-
neighbour matching with a calliper of 0.1 standard deviation. The follow-
ing covariates were included in the PSM: patient age group (18-49 years,
50-64 years, 65-79 years, and 80 years or older), sex, race, and under-
lying comorbidities. The comorbidities included in this study were se-
lected based on previous research identifying risk factors for severe
SSTI and BJI (Table 1)."*7%7 Following PSM, the OR for each outcome
was estimated using a 95% CL.

Subgroup analyses were implemented according to (1) type of stand-
ard antimicrobials for available administration route (i.e. exclusively

intravenous and orally available antimicrobials), (2) type of standard anti-
microbials for spectrum (i.e. methicillin-resistant Staphylococcus aureus
(MRSA) coverage versus not) and (3) type of infection (SSTI and BJI).
Additional sensitivity analyses were also implemented for cases with
SSTI with 30 days of outcome follow-up period and for cases with BJI
with 365 days of outcome follow-up period, respectively. Statistical ana-
lyses were implemented within the TriNetX platform.

Results

Before PSM, 957 and 73853 participants were identified in the
dalbavancin and other standard treatment groups, respectively,
in the United States (Table S4). No participant in the dalbavancin
group in other regions was identified, which precluded further
analysis outside the United States (Table S5). Thus, the following
analyses were conducted on cohorts from the United States.

Participant characteristics after PSM are presented in Table 1.
Following PSM, the standard mean differences were below 0.1
across all matched covariates. After PSM, 957 patients remained
in each cohort, with hospitalization observed in 167 (17.5%) and
239 (25.0%) cases in the dalbavancin and other standard
treatment groups, respectively (OR 0.64 [95% CI 0.51-0.79];
P<0.001) (Table 2). Given the small number of deaths (<10) in ei-
ther group, the ORs for this outcome could not be estimated. The
ORs for renal dysfunction, hepatic dysfunction, and other adverse
events were (0.64 [0.44-0.93]; P=0.019), (0.78 [0.42-1.45];
P=0.430), and (0.97 [0.58-1.62]; P=0.895), respectively.

In all subgroup analyses (by available administration route
and by presence of MRSA coverage in other standard antimicro-
bials as well as by SSTI or BJI), the ORs of hospitalization were sig-
nificantly smaller in the dalbavancin group compared with the
other standard treatment group (Figure 1). In the sensitivity
analyses, the ORs for hospitalization were (0.51 [0.38-0.67];
P<0.001) with a 30-day follow-up in SSTI and (0.32 [0.16-
0.62]; P<0.001) with a 365-day follow-up in BJI, respectively.

Discussions

This study evaluated the ORs for hospitalization and other clinical
outcomes among non-severe cases of SSTI or BJI following dal-
bavancin treatment compared with other standard treatments.
Significantly fewer hospitalizations were observed in the dalba-
vancin group, and the statistical significance of hospitalization
was robust across all subgroups and sensitivity analyses.
Conversely, the association of dalbavancin use with ICU admis-
sion or mortality could not be evaluated due to the small number
of outcome events among the non-severe cases.

A previous study showed that comparable clinical outcomes
following dalbavancin treatment compared with other standard
antimicrobials among those with serious bacterial infection.*® A
systematic review indicated that dalbavancin had a higher clinic-
al success rate compared with other standard antimicrobials.*®
Our study added novel clinical evidence regarding dalbavancin
use for population exclusively treated in an outpatient setting ini-
tially. In our study fewer hospitalizations were observed in the
dalbavancin group, which has significant clinical and economic
implications. Although these non-severe cases are less likely to
develop critical outcomes, such as ICU admission and death,
the reduced need for hospitalization is usually associated with
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Table 1. Patient characteristics after propensity score matching

Dalbavancin (N=957)  Other standard treatment (N=957) P SMD
Demographics
Age (Mean + SD) 52.0 + 16.5 512 +17.5 0.046
18-49 years 458 (47.9%) 450 (47.0%) 0.714 0.017
50-64 years 256 (26.8%) 261 (27.3%) 0.797 0.012
65-80 years 189 (19.7%) 194 (20.3%) 0.775 0.013
>80 years 4 (5.6%) 2 (5.4%) 0.842 0.009
Sex (Female) 346 (36.2%) 339 (35.4%) 0.739 0.015
Race
White 762 (79.6%) 752 (78.6%) 0.574 0.026
Black or African American 4 (6.7%) 9 (7.2%) 0.653 0.021
Asian 6 (5.9%) 3 (5.5%) 0.767 0.014
Other race 8 (2.9%) 9 (3.0%) 0.893 0.006
Unknown 2 (2.3%) 4 (2.5%) 0.765 0.014
Medical conditions
Cardiac and vascular implants and grafts (295) 4 (7.7%) 9 (7.2%) 0.664 0.020
Heart failure (150) 6 (7.9%) 0 (8.4%) 0.738 0.015
Certain disorders involving the immune mechanism (D80-D89) 3 (3.4%) 9 (2.0%) 0.049 0.090
Neoplasms (CO0-D49) 177 (18.5%) 169 (17.7%) 0.635 0.022
Diabetes mellitus (EO8-E13) 191 (20.0%) 178 (18.6%) 0.451 0.034
Chronic lower respiratory diseases (J40-J4A) 193 (20.2%) 172 (18.0%) 0.222 0.056
Acute kidney failure and chronic kidney disease (N17-N19) 103 (10.8%) 103 (10.8%) 1 <0.001
Diseases of liver (K70-K77) 104 (10.9%) 1 (9.5%) 0.326 0.045
Diseases of arteries, arterioles and capillaries (I70-179) 114 (11.9%) 9 (10.3%) 0.276 0.050
Ischemic heart diseases (120-125) 126 (13.2%) 124 (13.0%) 0.892 0.006
Cerebrovascular diseases (160-169) 3 (7.6%) 8 (7.1%) 0.662 0.020
Nicotine dependence (F17) 266 (27.8%) 243 (25.4%) 0.234 0.054
Opioid related disorders (F11) 102 (10.7%) 100 (10.4%) 0.882 0.007
Alcohol related disorders (F10) 3(9.7%) 1 (9.5%) 0.877 0.007
Cocaine related disorders (F14) 3 (3.4%) 0 (3.1%) 0.701 0.018
Osteoarthritis (M15-M19) 202 (21.1%) 190 (19.9%) 0.497 0.031
Systemic connective tissue disorders (M30-M36) 3 (2.4%) 5 (1.6%) 0.19 0.060
Inflammatory polyarthropathies (M05-M14) 112 (11.7%) 100 (10.4%) 0.382 0.040
Orthopedic aftercare (Z47) 6 (5.9%) 0 (6.3%) 0.702 0.018
Human immunodeficiency virus infection (B20) <1O (NA) <1O (NA) NA NA
Nerve, nerve root and plexus disorders (G50-G59) 7 (10.1%) 4 (8.8%) 0.31 0.046
Cerebral palsy and other paralytic syndromes (G80-G83) 4 (2.5%) 7 (1.8%) 0.269 0.051
Diseases of myoneural junction and muscle (G70-G73) <1O (NA) <1O (NA) NA NA
Type of infection®
Bone and joint infection 54 (5.6%) 82 (8.6%) NA NA
Skins and soft tissue infection 903 (94.4%) 875 (91.4%) NA NA
Empirical standard antimicrobial
Cefazolin, cephalexin or cefadroxil — 354 (37.0%) NA NA
Ceftriaxone — 70 (7.3%) NA NA
Ceftaroline or ceftobiprole — NA NA NA
Clindamycin — 103 (10.8%) NA NA
Tetracyclines — 230 (24.0%) NA NA
Daptomycin — NA NA NA
Linezolid — 12 (1.3%) NA NA
Tedizolid — 0 (0.0%) NA NA
Telavancin — 0 (0.0%) NA NA
Vancomycin — 91 (9.5%) NA NA
Sulfamethoxazole — 212 (22.2%) NA NA

NA, not assessed; SMD, standardized mean difference.

9Could not be matched due to the restriction in the TriNetX database.
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Table 2. Outcome comparison between dalbavancin and other standard treatment groups

Dalbavancin group (N=957) Other standard treatment group (N=957) OR [95% (1] P
Hospitalization 167 (17.5%) 239 (25.0%) 0.64 [0.51-0.79] <0.001
ICU admission 2 (1.3%) 4 (1.5%) 0.86 [0.39-1.86] 0.693
Mortality <1O (NA) <10( A) NA NA
Kidney dysfunction 8 (5.0%) 3 (7.6%) 0.64 [0.44-0.93] 0.019
Liver dysfunction 8 (1.9%) 3 (2.4%) 0.78 [0.42-1.45] 0.430
Drug adverse event 9 (3.0%) 0(3.1%) 0.97 [0.58-1.62] 0.895

BJI, bone and joint infect; NA, not applied; OR, odds ratio; SSTI, skin and soft tissue infection.

Base case

Standard, IV

Standard, PO |

Standard, MRSA

it

Standard, MSSA
SSTIH e
BJI+
SSTI, 30-day follow ®
BJI, 365 day follow - .
T T T T T
0 2 4 .6 .8 1
Odds Ratio

Figure 1. Odds ratios for hospitalization following dalbavancin treatment compared with those after other standard treatments. Standard, IV; exclu-
sively intravenous antimicrobials only in the standard treatment group, Standard, PO; antimicrobials available with oral forms in the standard treat-
ment group, Standard, MRSA; antimicrobials covering MRSA in the standard treatment group, Standard, MSSA; antimicrobials without covering MRSA in
the standard treatment group, SSTI; skin and soft tissue infection only with 90-day follow up, BJI; bone and joint infection only with 90-day follow up,
SSTI, 30 day follow; skin and soft tissue infection only with 30-day follow up, BJI, 365 day follow; bone and joint infection only with 365-day follow up.

improved patient-reported outcomes (e.g. health-related quality
of life).?° In addition, the medical costs of inpatient treatments
are substantially higher than those of outpatient treatment.?*%?
Although dalbavancin is relatively expensive, some economic
studies have estimated that the use of the drug could be cost-
saving or cost-effective if it prevents hospitalization.?*%*
Conversely, the economic impact of dalbavancin largely depends
on the extent to which its use reduces hospitalization. Notably,
our study does not necessarily support the universal use of dalba-
vancin for SSTI and BJI caused by gram-positive bacteria because
our study did not include SSTI cases that just required <7 days
of standard antimicrobials. Instead, other antimicrobials (e.g.
cephalexin and cotrimoxazole) may be more economical for
non-severe patients with a low risk of hospitalization. Future
studies on the use of dalbavancin among patients with non-
severe gram-positive bacterial infections are warranted to
identify factors associated with the avoidance of hospitaliza-
tion (or which population is unlikely to avoid hospitalization
despite dalbavancin treatment).

As the primary outcome was defined as all-cause hospitaliza-
tion, hospitalizations unrelated to SSTI or BJI may have increased
with longer follow-up in both groups, which directed the OR to-
ward the null. Nevertheless, the 95% CIs for hospitalization ORs
across all subgroups and sensitivity analysis remained below
1.0, indicating statistical robustness regarding the reduction in
hospitalization following the use of dalbavancin. The consistently
negative association of dalbavancin use with hospitalization, irre-
spective of MRSA coverage or available administration route in
the other standard treatment group is an important finding in
this study.

This study had certain limitations. First, comorbidities and out-
comes were identified based on ICD-10 codes. Misclassification of
the diagnoses based on ICD-10 codes has been reported in some
studies.’® Second, although we implemented PSM to adjust for
known covariates, the possibility of residual confounders could
not be evaluated. Third, the TriNetX database lacked sufficient
microbiological data (e.g. culture and sensitivity) at the time of
the study, preventing evaluation of outcomes by organism or
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antimicrobial sensitivity. Fourth, this study evaluated all-cause
outcomes, and the reasons for hospitalization were not available.
Whether the outcome event was caused by the infection could
not be evaluated, and not all hospitalizations recorded in this
study population may have not been associated with SSTI or
BJI. Because of these limitations, the study findings need to be
carefully interpreted.

In conclusion, the study indicated significantly fewer hospita-
lizations following dalbavancin treatment than after other stand-
ard treatments among non-severe cases of SSTI and BJI. The
statistical significance of fewer hospitalizations in the dalbavan-
cin group was maintained across the subgroups and sensitivity
analyses. However, the results need to be interpreted with cau-
tion owing to some limitations, including immortal-time bias
and potential unmeasured confounders.
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