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Abstract
Background  An internal quality assurance review at AtlantiCare Regional Medical Center (ARMC) revealed that patients 
admitted with skin and soft tissue infections (SSTIs) remained in hospital post-resolution of acute symptoms and demon-
strated a delayed transition to step-down oral antibiotic therapy. A non-mandatory institutional pathway was developed and 
implemented in 2016 to expedite hospital discharge in hemodynamically stable SSTI patients by utilizing oritavancin.
Objective  To describe the outcomes associated with use of single-dose oritavancin therapy to expedite hospital discharge 
in hemodynamically stable inpatients with SSTIs.
Methods  A retrospective, descriptive cohort was evaluated for outcomes of patients with SSTIs who received either orita-
vancin to expedite discharge or were discharged on oral step-down antibiotics. Patients were included in this analysis if they 
were: ≥ 18 years old; hospitalized; received empiric vancomycin; not pregnant or nursing; hemodynamically stable at the time 
of assessment; and received either oritavancin or oral step-down antibiotics to facilitate discharge. The primary outcomes 
were index hospital length of stay (LOS), 30-day SSTI-related readmissions, and 30-day SSTI progression.
Results  Overall, 199 patients met the study criteria (oritavancin = 99 and oral step-down antibiotics = 100). Groups were 
well matched at baseline. Patients who received oritavancin had a shorter mean index hospital LOS than those in the oral 
step-down antibiotic group (3.5 days vs. 5.6 days). Patients receiving oritavancin also had lower SSTI 30-day readmission 
and SSTI-progression rates.
Conclusions  An institutional pathway that used oritavancin to expedite hospital discharge of hemodynamically stable SSTI 
patients resulted in shorter hospital LOS, less 30-day SSTI-related hospital readmissions, and decreased SSTI progression 
relative to those discharged on conventional oral step-down therapy.

Key Points 

Single-dose IV oritavancin was successfully used to 
expedite hospital discharge in hospitalized patients with 
skin and soft tissue infections (SSTIs) who were hemo-
dynamically stable.

Patients who received single-dose IV oritavancin to 
expedite hospital discharge had shorter hospital length 
of stay, lower 30-day SSTI-related hospital readmis-
sion rates, and less SSTI progression relative to patients 
discharged on oral antibiotics.

Digital features  To view digital features for this article go to 
https​://doi.org/10.6084/m9.figsh​are.12221​690.
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1  Introduction

With rising healthcare costs, there is a growing empha-
sis for hospitals to improve the quality and efficiency of 
healthcare delivery [1, 2]. Management of hospitalized 
patients with skin and soft tissue infections (SSTIs) is a 
potential quality improvement initiative for hospitals given 
its prevalence and associated costs. Each year, there are 
approximately 850,000 SSTI-related hospital admissions, 
accounting for 2% of all hospital admissions in the USA 
[3–5]. The cost of each SSTI-related hospital admission is 
estimated to be between US$6000 and US$20,000, result-
ing in an economic burden to the US healthcare system 
that exceeds US$15 billion annually [3, 6, 7]. Data indi-
cate many patients admitted with SSTIs have minimal 
co-morbid conditions and mild or no systemic signs of 
infection, and often remain hospitalized after their acute 
infection resolves solely for continued intravenous (IV) 
antibiotics [3, 8, 9]. The consequences of this practice on 
the healthcare system are substantial and decrease hospital 
quality and efficiency.

Due to the significant hospitalization costs associated 
with SSTIs and potential for improvement in healthcare 
delivery, a quality assurance project in hospitalized adult 
patients with SSTIs was conducted at AtlantiCare Regional 
Medical Center (ARMC). Vancomycin was identified as 
the most commonly used intravenous agent for patients 
with SSTIs. Patients treated with vancomycin stayed in 
the hospital on average for 5.6 days, and the cost of each 
hospital day was estimated to be US$2700 based on hos-
pital specific data [10]. Consistent with other studies [3, 
8], a review of data also indicated that the majority of 
patients who received vancomycin for SSTIs had zero or 
minimal uncontrolled co-morbid conditions and were lim-
ited to no systemic signs and symptoms. More importantly, 
most SSTI patients stayed in the hospital post-resolution of 
acute symptoms of infection and there was a slow transi-
tion to oral antibiotic therapy post-resolution of symptoms.

Based on the collected data, a non-mandatory institu-
tional pathway was developed and implemented at ARMC 
in 2016 that encouraged providers to expedite hospi-
tal discharge of hemodynamically stable SSTI patients 
treated with oritavancin. Oritavancin is a US Food and 
Drug Administration (FDA)-approved, single-dose IV 
therapy for the treatment of acute bacterial skin and skin 
structure infections (ABSSSIs) caused or suspected to be 
caused by susceptible Gram-positive pathogens, including 
methicillin-resistant Staphylococcus aureus (MRSA) [11]. 
Because it is a single-dose therapy, it was anticipated that 
select inpatients may be discharged earlier in their hospi-
talization thus decreasing time spent in the hospital and 
subsequently costs. Additionally, utilizing oritavancin in 

this population eliminates the need for oral step-down anti-
biotic therapy and negates the commonly reported negative 
consequences associated with oral antibiotics secondary 
to poor patient adherence [12]. This descriptive study 
evaluated the outcomes of ARMC inpatients with SSTIs 
who received conventional intravenous antibiotics (i.e., 
vancomycin-containing regimens) followed by oritavancin 
to expedite discharge relative to those who received oral 
antibiotics at discharge. The primary outcome measures 
assessed were index hospital length of stay (LOS), 30-day 
SSTI progression rates, and 30-day SSTI-related readmis-
sion rates. As this was a descriptive study with no formal 
hypothesis testing, no inferential statistics were performed.

2 � Methods

2.1 � Study Design and Population

A retrospective descriptive cohort study was conducted 
among patients receiving care at ARMC between May 2017 
and March 2019. Patients were included in this analysis if 
they (1) were aged ≥ 18 years, (2) hospitalized, (3) had a 
diagnosis code for an SSTI, (4) had confirmation of SSTI on 
electronic medical record review, (5) received vancomycin 
for initial treatment of the SSTI, (6) were not pregnant or 
nursing, (7) were hemodynamically stable, and (8) received 
oritavancin or oral step-down antibiotics to facilitate dis-
charge. Patients were excluded if they received oritavancin 
or vancomycin for treatment of a condition other than an 
SSTI (e.g., infective endocarditis, osteomyelitis, etc.), or if 
they were receiving weight-based heparin.

Trained reviewers collected data from patients’ electronic 
medical records. Data elements that were extracted included 
demographics, co-morbidities, course of hospitalization, 
antimicrobial medications, laboratory values, and type of 
SSTI. Baseline demographic characteristics included age, 
sex, actual body weight, race, and pre-admission location. 
Pre-admission location was categorized as community trans-
fer from another hospital/inpatient facility, nursing home, 
or other/unknown. The following were collected from the 
patient’s medical record and history of present illness: active 
malignancy or cancer, decubitus ulcers, concomitant bac-
teremia, diabetes, intravenous drug use (IVDU), human 
immunodeficiency virus (HIV), renal dysfunction (creati-
nine clearance < 30 mL/min [13]), and antimicrobial therapy 
within 30 days prior to admission. Course of hospitalization 
included hospital length of stay (LOS) prior to receiving 
oritavancin, antibiotics received during the hospitalization, 
oral step-down antibiotics to facilitate discharge, and total 
LOS. Serum creatinine at admission was used for creati-
nine clearance (CLCR) calculation (Cockcroft–Gault method 
[13]). All microbiologic results available during the hospital 
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course were collected. Variables related to types of SSTI 
included presence of cellulitis, abscess, chronic ulcerative 
infection, post-operative infection, lymphadenitis, and loca-
tion of SSTI.

2.2 � Outcomes

The following clinical outcomes were assessed: (1) mean 
(SD) index hospital length of stay (LOS), (2) 30-day SSTI-
related readmission rates, and (3) SSTI 30-day readmis-
sions with disease progression. All 30-day readmissions 
after discharge were screened for the presence of an SSTI 
diagnosis code. To determine if SSTI disease progression 
occurred during the SSTI-related 30-day readmission, the 
trained reviewers assessed if any of the following were pre-
sent: SSTI, bacteremia, osteomyelitis, or infective endocar-
ditis. As part of their assessment, reviewers determined if 
the source of each resultant progression infection type was 
related to their initial SSTI based on medical record notes 
and microbiologic data (i.e., Gram-negative co-infection). 
The location of the initial SSTI was considered for patients 
who presented with osteomyelitis at their subsequent hos-
pital admission.

As this was a descriptive study, no inferential statistics 
were performed. Only summary statistics were provided by 
treatment group for outcomes, including number of patients, 
arithmetic mean, and standard deviation (SD).

3 � Results

During the study period, 199 patients met the study criteria. 
There were 99 patients in the oritavancin group and 100 
patients in the oral step-down antibiotic group. Baseline 
comparison between oritavancin and oral step-down anti-
biotic group are shown in Table 1. The most frequently 
administered oral antibiotics upon discharge in the oral step-
down antibiotic group included doxycycline, sulfamethoxa-
zole–trimethoprim, and cephalexin. Overall, the groups were 
well matched at baseline. There were no considerable differ-
ences in demographics, pre-clinical co-morbidities, type of 
skin infection at diagnosis, infection severity at diagnosis, 
or pre-healthcare resource utilization with the exception of 
the receipt of antibiotics in the previous 30 days and the 
incidence of intravenous drug use (IVDU). Both variables 
were more common in the oritavancin group.

Outcomes of the two treatment groups are shown in 
Table 2. Patients who received oritavancin had a shorter 
initial mean (SD) index hospital LOS than those in the oral 
step-down antibiotic group (3.5 vs. 5.6 days, respectively). 
Patients receiving oritavancin also had a lower 30-day SSTI-
related hospital readmission rate compared to those receiv-
ing oral step-down antibiotics (7.1% in oritavancin group 

vs. 18.0% in oral step-down antibiotic group). Of the seven 
oritavancin patients with a 30-day SSTI-related readmission, 
six had a Gram-negative organism identified as the SSTI 
cause including one patient with Gram-negative bactere-
mia as a result of a persistent SSTI. In contrast, seven of 18 
patients in the oral step-down group with a 30-day SSTI-
related readmission had a bloodstream infection, including 
one case of emerging osteomyelitis, as a result of a persistent 
SSTI. Six of the seven bacteremia patients in the oral step-
down group had Gram-positive organisms identified.

4 � Discussion

This descriptive investigation sought to evaluate the out-
comes associated with a non-mandatory clinical pathway 
implemented at ARMC that permitted clinically stable, 
adult, hospitalized SSTI patients without compromised 
renal function to receive oritavancin in an effort to facilitate 
hospital discharge. Consistent with previous studies [3, 8], 
a review of internal data revealed there was an opportunity 
to improve the efficiency of care of SSTI patients as the 
majority of patients who received vancomycin for an SSTI 
stayed in the hospital post-resolution of acute symptoms of 
infection and there was a delayed transition to oral step-
down antibiotic therapy. When evaluating the outcomes 
of patients who received oritavancin relative to those who 
received conventional oral step-down care after implementa-
tion of the pathway, there were several noteworthy findings. 
Patients who received oritavancin had a shorter hospital 
LOS relative to those who received oral step-down therapy 
post-receipt of IV vancomycin. The shorter LOS in the ori-
tavancin group was most likely a function of implementing a 
standardized institutional process to assess SSTI patients and 
expediting discharge in hemodynamically stable hospitalized 
patients with SSTIs after administration of a single dose of 
oritavancin. When reviewing these findings, it should not 
be assumed that expedited discharge can be accomplished 
with a single-dose antibiotic like oritavancin alone, as data 
demonstrate that the implementation of institutional path-
ways along with healthcare provider education are often 
required to facilitate early hospital discharge in clinically 
stable patients with infections [14, 15].

Another notable finding was the observed numeri-
cal differences in 30-day SSTI-related readmissions and 
30-day SSTI progression rates between patients who 
received oritavancin relative to oral step-down antibiotic 
therapy. Among the 99 patients who received oritavancin, 
seven (7.1%) were re-admitted and only one had a docu-
mented progression of their SSTI with a Gram-positive 
infection. The low 30-day readmission and infection pro-
gression rates observed among patients who received ori-
tavancin are consistent with other studies of an identical 
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nature. In a multicenter, retrospective study that evaluated 
the use of oritavancin upon hospital discharge to complete 
treatment of an SSTI, infection-related 30-day readmis-
sion rates were 2.6% [16]. Similarly, no patients had to 
be readmitted within 14 days of oritavancin therapy in an 

evaluation of oritavancin use at a community hospital to 
facilitate hospital discharge [17].

Nearly 20% of patients in the oral step-down therapy 
group had a 30-day readmission, and disease progression 
was reported in seven patients. The exact reasons for the 

Table 1   Treatment group 
characteristics at baseline

Values are number (%) unless otherwise stated
SCr serum creatinine, IVDU intravenous drug user, ICU intensive care unit, MRSA methicillin-resistant 
Staphylococcus aureus

Oritavancin (n = 99) Oral step-
down therapy 
(n = 100)

Sex, male 63 (63.6%) 58 (58.0%)
Age (years), mean ± standard deviation 47 ± 16 48 ± 13
Weight (kg), mean (range) 89.1 (44.8–240.5) 94.3 (47–204.8)
Race
 Caucasian 79 (79.8%) 71 (71.0%)
 African American 12 (12.1%) 16 (16.0%)
 Hispanic 8 (8.1%) 12 (12.0%)
 Other 0 (0%) 1 (1.0%)

Pre-admission location
 Community 91 (91.9%) 94 (94.0%)
 Hospital transfer 3 (3.0%) 1 (1.0%)
 Nursing home 4 (4.0%) 2 (2.0%)
 Unknown/other 1 (1.0%) 3 (3.0%)

Baseline SCr (mg/dL), mean (range) 0.9 (0.24–2.04) 0.97 (0.52–2.6)
IVDU 44 (44.4%) 28 (28.0%)
Antibiotics in previous 30 days of admission 31 (31.3%) 14 (14.0%)
Decubitus ulcers 3 (3.0%) 6 (6.0%)
Diabetes 16 (16.2%) 20 (20.0%)
HIV 1 (1.0%) 2 (2.0%)
Immunosuppressant drug use 7 (7.1%) 5 (5.0%)
Malignancy or cancer 4 (4.0%) 2 (2.0%)
Renal dysfunction (creatinine clearance < 30 mL/min) 2 (2.0%) 7 (7.0%)
Resident in ICU 0 (0%) 0 (0%)
Concomitant antibiotics with Gram-negative activity admin-

istered with vancomycin
92 (92.9%) 85 (85.0%)

Cellulitis/wound 59 (59.6%) 66 (66.0%)
Abscess 40 (40.4%) 34 (34.0%)
Lymphadenitis 3 (3.0%)  4 (4.0%)
Location of infection
 Lower extremity 31 (31.3%) 50 (50.0%)
 Upper extremity 52 (52.5%) 26 (26.0%)
 Abdomen/torso 10 (10.1%) 14 (14.0%)
 Genitals 4 (4.0%) 3 (3.0%)
 Face/neck 2 (2.0%) 6 (6.0%)
 Multiple/other 0 1 (1.0%)

Positive infection-site cultures 45/99 (45.5%) 41/100 (41.0%)
 Any Gram-positive pathogen 41/45 (91.1%) 36/41 (87.8%)
 Staphylococcus aureus 33/41 (80.5%) 28/36 (77.8%)
 MRSA 23/33 (69.7%) 17/28 (60.1%)
 Concomitant bacteremia 2 (2.0%) 4 (4.0%) 
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higher 30-day re-admission and disease progression rates 
in the oral step-down therapy are not entirely clear as most 
patients received at least 5 days of vancomycin therapy prior 
to switching to oral antibiotics. Unfortunately, patients’ com-
pliance with oral therapy was not assessed. Studies indi-
cate that poor patient adherence is commonplace with oral 
antibiotics and failure to take antibiotics post-hospital dis-
charge for SSTIs is associated with suboptimal outcomes. 
In an assessment of the relationship between adherence to 
oral antibiotics and post-discharge clinical outcomes among 
patients hospitalized with S. aureus uncomplicated skin 
infections, mean electronically measured adherence to anti-
biotic therapy was only 57% and was considerably lower 
than self-reported adherence (96%). In the multivariable 
analysis, lower adherence was an independent risk factor 
for poor clinical outcome, which was defined as the presence 
of relapsing or a new SSTI or a need for additional antibiot-
ics or surgical procedures [12]. Another potential reason for 
the observed findings is the oral step-down antibiotics used. 
Patients included in this study most commonly received dox-
ycycline, sulfamethoxazole-trimethoprim, ciprofloxacin, and 
cephalexin as oral step-down antibiotic therapy at the time of 
discharge. While these are considered appropriate antibiotics 
for management of most SSTIs, their efficacy for patients 
with more complicated SSTIs has not been well established 
in contemporary clinical trials.

4.1 � Limitations

This descriptive investigation does have limitations, which 
should be taken into account when interpreting these find-
ings. First, this was a single-center, retrospective, cohort 
study, and it is subject to all the limitations and biases 
associated with this design. Most notably, we cannot fully 
gauge the impact of prescribing bias on the observed find-
ings. After implementation of the “SSTI hospital discharge” 
pathway, clinicians were encouraged but not mandated to 
prescribe oritavancin post-receipt of empiric intravenous 
antibiotics and were able to choose the step-down therapy 
they deemed most appropriate. The choice to expedite dis-
charge with oritavancin was frequently initiated by phar-
macists or infectious diseases physicians rather than the 

provider. Furthermore, oritavancin was primarily used in 
patients perceived as potentially noncompliant, which was 
internally recognized as IVDUs, homeless, and those with 
social issues. We were not able to account for the potential 
effects of this prescribing bias on the observed results. How-
ever, the findings suggest that a collaborative, standardized 
institutional process is needed to expedite discharge with 
oritavancin. Furthermore, use of oritavancin to facilitate 
hospital discharge does not appear to lead to an increase in 
infection-related readmission or SSTI progression.

This was a study of adult, non-neutropenic, clinically sta-
ble, non-dialysis SSTI patients, and the observed findings 
may not be applicable to other populations. Although we 
included a number of proxy measures for patients’ disease 
severity, detailed clinical information to calculate acute dis-
ease severity measures like the acute physiology and chronic 
health examination (APACHE-II) or Pitt bacteremia score 
were not collected. The effect of the inability to include an 
acute disease severity measure on the observed outcomes 
is unknown, but it is likely to be minimal as patients had to 
be hemodynamically stable before switching to either orita-
vancin or oral step-down therapy. Clinical stability was also 
a part of the inclusion criteria for this study, further negat-
ing the potential influence of acute disease severity on the 
observed outcomes. Finally, our outcomes were limited to 
objective measures to minimize any subjective biases that 
may result from assessing and interpreting observational 
clinical data, and may not include all outcomes that are rel-
evant to SSTI patients. This study did not take into account 
the patient perspective and patient-reported outcomes, which 
are an increasingly important metric for healthcare systems. 
However, data indicate that patients with SSTIs preferred to 
be treated at home versus the hospital and with a single IV 
dose therapy relative to other therapies [18].

5 � Conclusion

In an era of healthcare reform, hospitals are mandated to 
deliver high-quality care at the lowest cost. For patients with 
SSTIs, there is an opportunity to reduce costs while main-
taining quality by shortening hospital LOS and reducing 

Table 2   Outcomes of patients 
who received oritavancin to 
expedite hospital discharge 
or oral step-down therapy at 
discharge

SSTI skin and soft tissue infection

Oritavancin (n = 99) Oral step-
down therapy 
(n = 100)

Hospital length of stay, mean (SD) days 3.5 (1.9) 5.6 (2.3)
SSTI-related 30-day readmissions, n (%) 7 (7.1%) 18 (18.0%)
SSTI 30-day readmissions with disease progression, n (%) 1 (1.0%) 7 (7.0%)
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subsequent SSTI-related admissions. At ARMC, improve-
ments in the efficiency of care of adult, hospitalized SSTI 
patients was achieved by prioritizing use of oritavancin rela-
tive to step-down oral antibiotics to expedite hospital dis-
charge in hemodynamically stable patients. Utilizing orita-
vancin for treatment of SSTIs to expedite hospital discharge 
resulted in a shorter hospital LOS, less 30-day SSTI-related 
hospital readmissions, and decreased SSTI progression rela-
tive to conventional oral step-down therapy.

As this is a single-center retrospective study, the results 
should be interpreted with caution. Future randomized, mul-
ticenter comparator studies are required to properly ascertain 
the outcomes and potential benefits associated with orita-
vancin and other long-acting single-dose lipoglycopeptides 
relative to other commonly used antibiotics as step-down 
agents in hospitalized patients with SSTIs.
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