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Background. There is a need for improved antibiotic formulations for the treatment of acute bacterial skin and soft struc-
ture infection (ABSSSI), especially with the rise of antimicrobial resistance among Gram-positive bacteria. A new formulation of 
oritavancin was developed to reduce intravenous infusion volume (from 1000 mL to 250 mL), shorten infusion time (from 3 hours 
to 1 hour), and provide pharmacies with flexibility in oritavancin preparation (from 5% dextrose in sterile water to either normal 
saline or 5% dextrose in sterile water) compared with the current formulation.

Methods. A total of 102 adult patients with a diagnosis of ABSSSI suspected or confirmed to be caused by a Gram-positive path-
ogen were randomized 1:1 to receive either the new formulation of oritavancin or the current formulation. After a single 1200-mg 
intravenous infusion of oritavancin, the relative area-under-the-curve exposure of the new formulation and current formulation 
groups were compared. Safety and tolerability of the new formulation were assessed for treatment-emergent adverse events, serious 
adverse events, and changes to laboratory parameters.

Results. The area under the curve for 0 hour to 72 hours postdose was very similar in the new formulation group compared 
with the current formulation group. No differences in treatment-emergent adverse events were observed between the current and 
new formulation groups, and all treatment-emergent adverse events were consistent with the known safety profile of the current 
formulation.

Conclusions. The new formulation of oritavancin with reduced volume and duration of intravenous infusion demonstrates a 
safety profile and pharmacokinetics similar to that of the original formulation.
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Acute bacterial skin and soft structure infections (ABSSSIs) 
are common infections, encompassing cellulitis, major cuta-
neous abscesses, and wound infections, which involve the skin 
and subcutaneous tissues. Acute bacterial skin and soft struc-
ture infections are a common cause of morbidity and mortality 
[1, 2], requiring antimicrobial intervention and, occasionally, 
drainage for larger abscesses. Treatment is focused on complete 
eradication of the infection, because clinical complications of 
inadequately treated or untreated ABSSSIs may include local 
spread, secondary bacteremia with potential for distant meta-
static foci of infection, and systemic effects of bacterial infection 
(ie, sepsis/septic shock and/or toxic shock). The organisms re-
sponsible for ABSSSIs, especially staphylococci and enterococci, 

are becoming increasingly resistant to available antibiotics, and 
many isolates are resistant to multiple antibiotics. Methicillin-
resistant Staphylococcus aureus (MRSA) is a common cause of 
ABSSSIs, reaching an incidence of 60% to 74% in some large 
US teaching hospitals and is being reported with increasing fre-
quency in outpatient infections [3]. Although recent data sug-
gest a decline in MRSA as a proportion of all S aureus isolates 
[4], it remains a predominant pathogen among those with pu-
rulent ABSSSI [5].

Oritavancin diphosphate (oritavancin) is a semisyn-
thetic, lipoglycopeptide antibiotic for the treatment of serious 
Gram-positive bacterial infections. Oritavancin has been ap-
proved by the US Food and Drug Administration (FDA) [6] 
and the European Medicines Agency [7] for the treatment of 
adult patients with ABSSSI caused or suspected to be caused 
by susceptible isolates of designated Gram-positive micro-
organisms. Streptococcus pyogenes, Streptococcus agalactiae, 
Streptococcus dysgalactiae, Streptococcus anginosus group (in-
cludes S. anginosus, S. intermedius, and S. constellatus), and 
vancomycin-susceptible isolates of Enterococcus faecalis; how-
ever, vancomycin-resistant enterococci ([VRE] E faecalis and 
E faecium) are usually also susceptible if the vancomycin-
susceptible Enterococcus breakpoint is applied [8, 9]. The 
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current approved formulation of oritavancin is a 1200-mg 
single intravenous (IV) infusion. It is packaged as 3 single-use 
vials, each containing lyophilized oritavancin (400 mg) and the 
inactive component, mannitol. The vials are reconstituted with 
sterile water for infusion (SWFI), further diluted in 5% dextrose 
in sterile water (D5W) for a total volume of 1000 mL, and in-
fused IV over 3 hours [6].

The antibacterial activity of oritavancin is best correlated 
with the area under the concentration-time curve (AUC) in 
animal models of infection, and the key parameter for clinical 
efficacy in humans has favored AUC/minimum inhibitory con-
centration (MIC). However, Cmax further optimizes the phar-
macokinetics (PK)/pharmacodynamics (PD) of oritavancin 
[10, 11]. Oritavancin demonstrates rapid in vitro bactericidal 
activity against clinically relevant Gram-positive pathogens in-
cluding methicillin-sensitive S aureus, MRSA [12], and various 
streptococci [13]. Against VRE, oritavancin demonstrates in ex-
cess of 3-log kill within 48 to 72 hours, and it is attributed to its 
multiple mechanisms of action [14].

Oritavancin disrupts Gram-positive bacterial membrane in-
tegrity, leading to depolarization, permeabilization, and rapid 
cell death [15, 16]. It likely uses a mechanism distinct from 
daptomycin because oritavancin maintains potent activity 
against daptomycin-nonsusceptible strains [17, 18]. In addi-
tion, oritavancin inhibits the transglycosylation step of cell wall 
synthesis by binding to D-ala-D-ala stem termini, a mechanism 
shared with all glycopeptides and lipoglycopeptides [19–21]. 
Finally, oritavancin inhibits the transpeptidation step of cell 
wall synthesis by binding to the bridging segment, a secondary 
binding site that has not been demonstrated for vancomycin [8, 
19, 20]. Consequently, oritavancin is effective against VRE [9, 
17] and vancomycin-resistant S aureus [17, 22]. Oritavancin 
has shown in vitro potency (MIC90 ≤0.5 µg/mL) against entero-
cocci carrying vanA, vanB, and vanC genes [9]. Compared with 
vancomycin, oritavancin is more potent against Clostridioides 
difficile, presenting additional therapeutic implications [23]. 
Unlike vancomycin, oritavancin adheres to C difficile endo-
spores and may prevent vegetative outgrowth [24, 25].

A new oritavancin formulation ([NF] Kimyrsa) has been 
developed to simplify preparation of the solution for infusion; 
reduce the volume of the infusion (important for those at risk 
of fluid overload, including renally impaired patients and those 
with congestive heart failure); shorten the infusion time (less-
ening the burden for patients); and giving pharmacies the flexi-
bility to prepare in D5W or normal saline (NS). The NF product 
was approved by the FDA on March 12, 2021 (https://www.
accessdata.fda.gov/drugsatfda_docs/appletter/2021/214155O
rig1s000ltr.pdf) and utilizes the excipient 2-hydroxypropyl-
β-cyclodextrin (HPβCD) as a solubility enhancer. When 
oritavancin is formulated in a 2:1 (w/w) ratio of HPβCD/
oritavancin, its solubility in isotonic media at physiologic pH 
is significantly improved. This improved solubility prevents 

oritavancin precipitation at markedly higher concentrations, 
and with different infusates than the current formulation ([CF] 
Orbactiv). The NF is packaged as a single vial with lyophilized 
powder containing 1200 mg of oritavancin and inactive ingre-
dients of 2400 mg of HPβCD, 800 mg of mannitol, and phos-
phoric acid or sodium hydroxide (to adjust pH 4.0 to 6.0). The 
vial should be reconstituted with SWFI, further diluted with NS 
or D5W for a total volume of 250 mL, and infused IV over 1 
hour. The NF will deliver the same dose of oritavancin as CF 
and is administered for the same indication [26, 27]. This study 
assessed the relative PK and tolerability of the new oritavancin 
formulation versus the current approved formulation in pa-
tients with an ABSSSI.

MATERIALS AND METHODS

Study Design

A randomized, open-label, multicenter study was conducted at 
3 centers to evaluate the relative exposure of a new oritavancin 
formulation versus the approved formulation in patients with 
ABSSSI (ClinicalTrials.gov Identifier NCT03873987 [https://
clinicaltrials.gov]). Three analysis sets were defined: (1) the 
Intent-to-Treat (ITT) Analysis Set included all subjects ran-
domized; (2) the Safety Analysis Set included all subjects who 
received any amount of IV oritavancin; and (3) the PK Analysis 
Set included all subjects who have received the full dose of 
oritavancin and have any valid samples measured for study 
drug levels.

The primary objective was to determine the relative AUC ex-
posure of NF compared with the approved CF after a single 1200-
mg IV infusion of oritavancin in adult patients with ABSSSI. 
The secondary objective was to evaluate the safety and tolera-
bility of the NF by the incidence of treatment-emergent adverse 
events (TEAEs), laboratory parameters, vital signs, and physical 
examination. Patients were monitored for TEAEs from the time 
of study drug initiation to Day 15. Patients received their dose 
of oritavancin on Day 1 and were asked to return to the study 
center on Day 2, Day 4, Day 8, and Day 15 for collection of addi-
tional blood samples and procedure assessments. The subject’s 
total participation was approximately 17 days. The MedDRA 
Version 22.0 was used for coding adverse events (AEs). An AE 
could have been any unfavorable or unintended sign (including 
an abnormal laboratory finding), symptom, or disease tempo-
rally associated with the use of the medicinal product, related or 
not to the medicinal product. Adverse events of special interest 
(AESI) were defined as drug hypersensitivity/infusion-related 
reaction, pseudomembranous colitis/C difficile-associated diar-
rhea (CDAD), osteomyelitis, and hemolytic anemia.

The study randomly assigned patients in a 1:1 ratio to receive 
either NF or CF. Randomization was performed by the elec-
tronic data capture system once the subject was screened and 
confirmed to be eligible for participation. Patients randomized 
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to CF received the approved dosing regimen in which SWFI was 
used for reconstitution and D5W was used for further dilution 
to a final volume of 1000 mL, infused over 3 hours. Patients ran-
domized to NF received oritavancin reconstituted with SWFI, 
further diluted in NS to a final volume of 250 mL and infused 
over 1 hour.

The study protocol, informed consent form, patient recruit-
ment material, and any other pertinent study-related documents 
were reviewed and approved by the Institutional Review Board 
for the investigational sites. Written informed consent was 
obtained from all patients before screening and before initia-
tion of protocol-specified procedures. The study was conducted 
in accordance with the relevant articles of the Declaration of 
Helsinki, the International Council for Harmonization guide-
lines for Good Clinical Practice (GCP), and, as appropriate, 
the principles of GCP as outlined in the United States Code of 
Federal Regulations, Title 21.

Study Population

Patients were men or women 18 years of age and older who 
had given informed consent and had a diagnosis of ABSSSI 
suspected or confirmed to be caused by a Gram-positive path-
ogen. Female patients were not pregnant or breastfeeding and, 
if of childbearing potential, agreed to use at least 2 highly ef-
fective methods of birth control for the duration of the study 
until 60 days after study drug administration. Exclusion cri-
teria included the following: infections associated with or in 
close proximity to a prosthetic device; severe sepsis or refrac-
tory shock; and known or suspected bacteremia at time of 
screening. Patients were excluded for ABSSSI due to or asso-
ciated with any of the following: infections known to be caused 
by an organism resistant to oritavancin; infections suspected or 
documented to be caused by only Gram-negative pathogens; 
diabetic foot infections; concomitant infection at another site 
not including a secondary ABSSSI; infected burns; a primary 
infection secondary to a pre-existing skin disease with associ-
ated inflammatory changes; decubitus or chronic skin ulcer, or 
ischemic ulcer due to peripheral vascular disease; any evolving 
necrotizing process (eg, necrotizing fasciitis), gangrene, or in-
fection suspected or proven to be caused by Clostridium spe-
cies (although these are susceptible to oritavancin but were 
excluded for reasons of trial design); or catheter site infections. 
Patients were excluded from receiving treatment with an in-
vestigational medicinal product within 30 days or 5 half-lives, 
whichever was longer, before enrollment and for the duration 
of the study; current administration of anticoagulant therapy; 
known liver function tests ≥3 times the upper limit of normal 
(ULN) or total bilirubin ≥2 times ULN; any medical condition 
that in the judgment of the investigator might interfere with 
the PK, distribution, metabolism, or excretion of the study 
drug; any planned, major surgical procedure during the study 
period; known hypersensitivity to oritavancin, glycopeptides, 

or HPβCD; or previous use of oritavancin or anticipated need 
to use a long-acting glycopeptide during the study.

Minor surgical or bedside procedures (including incision 
and drainage, aspiration, lavage, etc) were allowed during the 
study. Use of additional antibiotics was minimized unless the 
patient failed treatment and required unexpected rescue anti-
biotics or additional antibiotics to treat a new infection during 
the study. Concomitant antibiotic coverage for a Gram-negative 
infection was allowed.

Bioanalytical Methodology

Plasma samples were analyzed for oritavancin concentra-
tion using a validated bioanalytical method. Plasma samples 
were extracted by protein precipitation, separated by high-
performance liquid  chromatography, and quantified using 
tandem mass spectrometry.

Pharmacokinetic Analysis

Samples for PK analysis were collected at predose and at the 
end of infusion (1 hour or 3 hours), and then at 3 hours (for 
1-hour infusions), 6, 12, 24, 72, and 168 hours after the start of 
infusion.

Pharmacokinetic parameters were analyzed using 
noncompartmental analysis by Phoenix WinNonlin (v8.1 or 
higher; Certara USA Inc., Princeton, NJ). Pharmacokinetic 
parameters included the following for both groups: Cmax, Tmax, and 
AUC from time 0 to 72 hours postdose (AUC0-72) and 0 to 168 
hours postdose (AUC0-168). Actual sample times were used for the 
calculation of AUC. Nominal sample times were used for the prep-
aration of mean concentration-time profile plots. Details of addi-
tional PK analysis are described in the Supplementary Materials.

RESULTS

Demographics and Disposition of Patients

A total of 102 patients were enrolled; 52 patients were random-
ized to the CF group and 50 to the NF group. Overall, a total of 
99 patients (97.1%) completed the study and 3 patients (2.9%) 
discontinued the study. Two patients in the CF group (3.8%) 
withdrew from the study because of drug hypersensitivity and 
the other patient discontinued because of poor venous access. 
One patient in the NF group (2.0%) was lost to follow-up.

Patient demographics and baseline characteristics are presented 
in Table 1. Overall, the frequency of ABSSSI types was cutaneous 
abscess (44.1%), cellulitis or erysipelas (29.4%), and wound in-
fection (26.5%). The distribution of patients among the 3 ABSSSI 
types were similar between treatment groups. The treatment 
groups were balanced with regard to medical and surgical history.

All 102 enrolled patients were included in the safety popu-
lation, whereas 100 patients were included in the PK analysis. 
The 2 patients excluded from the PK population did not com-
plete the study drug infusion and did not have postbaseline PK 
samples.

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac090#supplementary-data
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Plasma Concentrations of Oritavancin 1200-Milligram Infusions

Geometric mean oritavancin plasma concentration-time pro-
files are presented in Figure 1. Nominal sample times were used 
in the calculation of means. The mean plasma drug concentra-
tion profiles were similar after administration of NF versus CF. 
Due to the shorter infusion time, the mean peak concentration 
of NF was higher than CF, and the time to reach maximum con-
centration was slightly faster with NF.

Oritavancin Plasma Pharmacokinetic Parameters

Oritavancin PK parameters are presented in Table 2. The mean 
oritavancin Cmax was approximately 1.3-fold higher after ad-
ministration of NF. Mean AUC0-72 and AUC0-168 were similar 
between NF and CF. Mean AUC0-72 was 1470 µg * h/mL for CF, 
compared with 1460 µg * h/mL for NF. Mean AUC0-168 was 1760 
µg * h/mL for CF, relative to 1750 µg * h/mL for NF.

For oritavancin, overall exposure as measured by AUC is the 
key PK parameter associated with PD efficacy. Analyses of rel-
ative exposure of the 2 formulations were conducted and the 
results shown in Table 3. As previously described, AUC results 
from certain patients were excluded for failure to meet accept-
ance criteria. The number of accepted results is indicated in 
Table 3 along with their least squares geometric means. The ge-
ometric mean ratios (GMRs) of the geometric means of AUC0-72 
and AUC0-168 were within the range of 80% to 125% (110% for 

AUC0-72, 107% for AUC0-168). The lower limits of the 90% con-
fidence interval (CI) of the GMR for both AUC0-72 and AUC0-

168 were greater than 80% (95.0% and 92.3%, respectively). The 
upper limits of the 90% CI of the GMR for AUC0-72 and AUC0-168 
were 126% and 123%, respectively.

Safety Evaluation

The safety profile of oritavancin has been previously established 
in the phase 3 SOLO trials of CF [6, 10, 26]. Details of additional 
safety analysis are described in the Supplementary Materials.

In the current trial, a total of 31 (59.6%) patients in the CF 
group and 24 (48.0%) patients in the NF group reported at least 
1 TEAE (Table 4). The most common TEAEs in the CF group 
versus the NF group were pruritus (7 patients vs 2 patients) 
and diarrhea (5 patients vs 3 patients). Compared with the CF 
group, urticaria was decreased in the NF group. However, mild 
or moderate chills and pyrexia were observed in 3 patients (6%) 
in the NF group versus 1 patient (1.9%) in the CF group during 
or shortly after completion of infusion.

Twenty (38.5%) patients in the CF group and 11 (22.0%) 
patients in the NF group experienced at least 1 study-related 
TEAE that was considered related to a study drug. Although the 
majority of TEAEs for both groups were either mild or mod-
erate, 3 (5.8%) patients in the CF group experienced 1 severe or 
higher TEAE each of hypersensitivity, cellulitis, and overdose 

Table 1. Demographic and Baseline Characteristics

Parameter 
Current Formulation
(3-Hour IV) (N = 52) 

New Formulation
(1-Hour IV) (N = 50) Overall (N = 102) 

Age (years)

Mean (SD) 46.4 (12.1) 42.1 (12.7) 44.3 (12.6)

  Median 46.5 39.0 42.0

  Minimum, maximum 23, 68 22, 70 22, 70

Sex, n (%)

  Male 37 (71.2) 30 (60.0) 67 (65.7)

  Female 15 (28.8) 20 (40.0) 35 (34.3)

Height (cm)

Mean (SD) 171.8 (10.0) 172.8 (10.5) 172.3 (10.2)

  Median 171.7 171.5 171.5

  Minimum, maximum 152.4, 192.3 147.3, 196.9 147.3, 196.9

Weight (kg)

Mean (SD) 80.8 (19.5) 88.7 (26.9) 84.7 (23.7)

  Median 78.45 84.00 79.85

  Minimum, maximum 51.2, 132.9 50.8, 178.3 50.8, 178.3

BMI (kg/m2)

Mean (SD) 27.3 (6.0) 29.7 (8.5) 28.5 (7.4)

  Minimum, maximum 18.5, 42.2 16.4, 56.4 16.4, 56.4

Race, n (%)

  American Indian or Alaska ative 2 (3.8) 1 (2.0) 3 (2.9)

  Black or African American 5 (9.6) 3 (6.0) 8 (7.8)

  White 45 (86.5) 46 (92.0) 91 (89.2)

Ethnicity, n (%)

  Hispanic or Latino 21 (40.4) 21 (42.0) 42 (41.2)

  Not Hispanic or Latino 31 (59.6) 29 (58.0) 60 (58.8)

Abbreviations: BMI, body mass index; IV, intravenous; SD, standard deviation.

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac090#supplementary-data
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(opiate), whereas 1 (2.0%) patient in the NF group experienced 
severe cellulitis.

No renal TEAEs were reported for any of the patients. A 
single patient had a history of chronic renal insufficiency 
(serum creatinine 2.5  mg/dL at baseline), which remained 
stable throughout the study. There was no evidence that 
oritavancin with HPβCD was associated with increased renal 
toxicity in this study.

A similar percentage of patients in the CF group (1.9% [1 
patient]) and NF group (4.0% [2 patients]) had serious TEAEs 
that were not considered related to study drug. One (1.9%) pa-
tient in the CF group experienced a TEAE leading to study drug 
discontinuation, whereas 3 (5.8%) patients in the CF group and 
2 (4.0%) patients in the NF group had a TEAE leading to study 
drug interruption.

Two patients in each treatment group experienced an 
AESI of hypersensitivity/infusion-related reaction. In the CF 
group, 1 patient with hypersensitivity/infusion-related reac-
tions experienced pruritus and hives, which was considered 
treatment-related and resulted in drug interruption; the patient 
subsequently completed the infusion after diphenhydramine 
was given and completed the trial. The second patient in the CF 
group experienced an acute allergic reaction, which was con-
sidered treatment related. The patient did not complete study 
drug or the study due to the AE, and this AESI was scored as 
severe (grade 3). In the NF group, 1 patient experienced a hy-
persensitivity reaction several hours after the end of the study 
drug infusion. The investigator administered diphenhydramine 
and the event resolved by the following morning. The second 
patient in the NF group experienced a TEAE of infusion-related 
reaction (listed as Red Man Syndrome as a term) during the 
study treatment infusion that caused drug interruption of 13 
minutes. The patient was given diphenhydramine, the infusion 
was restarted, and the event was considered resolved before 
the end of study treatment. Both events in the NF group were 
considered treatment related but did not result in study drug 
withdrawal. These 2 patients completed the trial. No pseudo-
membranous colitis/CDAD, osteomyelitis, or hemolytic anemia 
was reported in either the CF or NF group. Ultimately, there 
were no differences in AEs between the CF and NF groups, and 
all TEAEs were consistent with the known safety profile of the 
approved formulations of oritavancin.

DISCUSSION

This study compared the PK and tolerability of an NF versus 
CF of oritavancin. The PK profiles were evaluated after a single 
1200-mg IV infusion using the NF infused over 1 hour com-
pared with the CF infused over 3 hours in patients with ABSSSI. 
Oritavancin AUC0-72 is considered an appropriate exposure 
metric for the evaluation of PD effect [10]. In the primary rel-
ative exposure analysis, AUC0-72 was slightly higher in the NF 
group than the CF group, and the upper bound of the 80% 
to 125% 90% CI criteria was slightly exceeded (upper bound 
126%). In contrast, 90% CI values for AUC0-168 fell within 80% 
to 125%. The results from the NF group indicate adequate ex-
posure was achieved, similar to the CF group.

The AUC values for the entire PK population in the cur-
rent study were compared with previous AUC results from 2 
phase 3 studies in ABSSSI patients [28] and demonstrate similar 
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Figure 1. Oritavancin plasma concentration (µg/mL) versus time (pharmacoki-
netic population) after a single 1200-mg intravenous infusion. Scaling: A, linear; B, 
semi-logarithmic. Symbols represent the geometric mean at each time point with 
+/- geometric standard deviation error bars.

Table 2. Oritavancin Mean (CV%) Plasma Pharmacokinetic Parameters 
(1200-mg Infusions)

Parameter Current Formulation New Formulation 

Dose (mg) 1200 1200

IV Infusion Duration 3 hours 1 hour

n 50 50

Cmax (µg/mL) 112 (30.8) 148 (29)

Tmax (hour)a 3.29 (3.02–5.83) 1.15 (0.90–3.17)

AUC0-72 (µg * h/mL) 1470 (39.7) 1460 (35.1)

AUC0-168 (µg * h/mL) 1760 (41.4) 1750 (35.0)

Abbreviations: AUC, area under the concentration-time curve; CV, coefficient of variation; 
IV, intravenous.
aMedian (minimum-maximum).
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exposures in both the NF and CF groups. The phase 3 studies es-
timated a mean (coefficient of variation) AUC0-72 of 1530 μg * h/
mL (36.9%), with a median value of 1430 μg * h/mL. Although 
mean AUC0-72 was slightly lower in the present study compared 
with the phase 3 studies, the results indicate sufficient exposure 
is reached with NF to achieve the key PK parameter linked to 
efficacy. The results of this pharmacokinetic study have been 
summarized in the package insert [26] and were considered in 
the FDA approval.

Oritavancin is approved for the treatment of Gram-positive 
infections, including ABSSSIs. Studies have also demonstrated 
the efficacy and safety of oritavancin for the treatment of bacte-
remia and osteomyelitis, but these are unapproved uses for the 
drug and require further exploration [29–31]. In addition, be-
cause oritavancin is administered as a single dose for ABSSSI 
treatment, it is associated with reduced hospital admission rates 
and length of stay [32–34]. In particular, positive benefits were 
noted in cohorts that received oritavancin compared with co-
horts that received vancomycin [35, 36].

Several reports examined the positive economic benefits of 
oritavancin use. Because oritavancin is administered as a single 
dose for the treatment of ABSSSI, it was found that hospital 
admission rates and length of stay were reduced in patients 
receiving oritavancin [32–34]. Positive benefits were noted par-
ticularly in cohorts that received oritavancin versus cohorts that 

received vancomycin [35, 36]. Kimyrsa may facilitate discharge 
from overwhelmed emergency rooms where bed turnover 
times are essential for care.

Both formulations of oritavancin were safe and well toler-
ated in ABSSSI patients, with no new safety signals identified. 
In addition, there was no evidence of an increase or change in 
TEAEs with decreased infusion time or higher Cmax between 
the CF and NF groups. Furthermore, the NF containing cyclo-
dextrin HPβCD demonstrated no specific toxicity, including 
renal toxicity. Cyclodextrins improve drug delivery by af-
fecting water solubility and bioavailability [37]. Older gener-
ation cyclodextrins concentrate in renal tubules and affect cell 
integrity; however, HPβCD has increased water solubility, de-
creased toxicity [38], and is used in telavancin, itraconazole, 
and diclofenac formulations. The total plasma clearance for 
HPβCD in all species tested is similar to the glomerular filtra-
tion rate, and 100% of a given dose is recovered in the urine 
within 6 to 12 hours after IV administration. Elimination 
half-life in humans is reported as 102 to 114 minutes [39]. The 
HPβCD is removed by hemodialysis, and no side effects were 
observed in participants receiving up to 24 grams of paren-
teral HPβCD daily for 15 days [40, 41]. Doses of up to 2.6 g/
kg weekly have been used in children and young adults with 
Niemann-Pick disease [42]. Moreover, IV itraconazole con-
taining 8 grams of HPβCD has been found to be safe [43]. One 
1200-mg dose of IV oritavancin contains 2.4 grams of HPβCD 
[26]; hence, the toxicity risk remains low.

CONCLUSIONS

The NF can reduce the volume and duration of infusion com-
pared with CF, thereby improving delivery to patients, especially 
those with congestive heart failure. In addition, NF can be ad-
ministered using NS or D5W in the infusion solution, thereby 
increasing the flexibility to meet patient needs, especially those 
with unstable insulin-dependent diabetes. The NF exhibits very 
similar PK exposure in ABSSSI patients as CF, and it is expected 
to produce similar efficacy and safety as CF.

Supplementary Data
Supplementary materials are available at Open Forum Infectious Diseases 
online. Consisting of data provided by the authors to benefit the reader, 
the posted materials are not copyedited and are the sole responsibility of 
the authors, so questions or comments should be addressed to the corre-
sponding author.

Table 3. Relative AUC Exposure Evaluation of Current vs New Formulations of Oritavancin

AUC Parameter Least Squares Geometric Mean

Ratio (%) of Geometric Means (Test/Reference) 90% CI of the Ratio (Test/Reference) Reference Test 

AUC0-72 (µg * h/mL) 1290 (n = 44) 1410 (n = 43) 110 95.0–126

AUC0-168 (µg * h/mL) 1580 (n = 42) 1680 (n = 42) 107 92.3–123

Abbreviations: AUC, area under the concentration-time curve; CI, confidence interval.

NOTE: Reference: Current formulation of oritavancin. Test: New formulation of oritavancin.

Table 4. Summary of Treatment-Emergent Adverse Events

TEAE (Safety Analysis Set) 

Current Formula-
tion in 52 Patients 
(3-Hour IV) N (%) 

New Formulation in 
50 Patients (1-Hour 

IV) N (%) 

Patients with at least 1 TEAE 31 (59.6) 24 (48.0)

Patients with a study drug-related 
TEAE

20 (38.5) 11 (22.0)

Patients with a severe or higher 
TEAE

3 (5.8) 1 (2.0)

Patients with a serious TEAE 1 (1.9) 2 (4.0)

Patients with a study drug-related 
serious TEAE

0 (0.0) 0 (0.0)

Patients with a TEAE leading to 
study drug discontinuation

1 (1.9) 0 (0.0)

Patients with a TEAE leading to 
study drug interruption

3 (5.8) 2 (4.0)

Patients with a TEAE of special 
interest (AESI)

2 (3.8) 2 (4.0)

Abbreviations: AESI, adverse events of special interest; IV, intravenous; TEAE, treatment-
emergent adverse event. 
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