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ABSTRACT

Introduction: Oritavancin is a novel lipogly-
copeptide approved for acute bacterial skin and
skin structure infections. The pharmacokinetic
profile and convenient one-time dosing make
oritavancin an enticing option for other serious
Gram-positive infections requiring prolonged
treatment courses. Unfortunately, data for using
oritavancin in these populations are limited.
Methods: We report ten cases of oritavancin
use for invasive Gram-positive infections in our
health system, and provide a review of the
currently available literature regarding orita-
vancin therapy for invasive infections.
Results: Among the ten patients who received
oritavancin, the most common infection was
methicillin-susceptible Staphylococcus aureus
(MSSA) bacteremia (n = 5, 50%). Other indica-
tions for oritavancin use included methi-
cillin-resistant S. aureus (MRSA) bursitis (n = 1,

10%), group B streptococcal bacteremia with
native tricuspid valve infective endocarditis
(n = 1, 10%), coagulase-negative staphylococcal
bacteremia (n = 1, 10%), MSSA deep tissue
infection (n = 1, 10%), and enterococcal bac-
teremia (n = 1, 10%). Oritavancin was well tol-
erated, and 7/10 (70%) patients were
successfully treated.
Conclusion: Oritavancin is a potential option
for patients with invasive Gram-positive infec-
tions. Further study is warranted.

Keywords: Bacteremia; Extended duration;
Lipoglycopeptide; OPAT; Outpatient parenteral
antimicrobial therapy; Staphylococci;
Staphylococcus aureus

INTRODUCTION

Gram-positive pathogens are a leading cause of
serious community-acquired and health-
care-associated infections [1]. Staphylococcus
aureus is the most common pathogen isolated
among healthcare-associated infections, and in
the United States, roughly half of all S. aureus
isolated from the bloodstream are now resistant
to methicillin [2]. Methicillin-resistant S. aureus
(MRSA) is independently associated with
increased morbidity and mortality [3, 4].
Bloodstream infections with S. aureus are rife
with complications such as osteomyelitis and
endocarditis, and treatment courses tend to
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involve daily, intravenous (IV) antibiotic
administration and last 6 weeks or more, which
is a challenge for both patients and providers
[5]. Enterococci, another group of frequently
isolated hospital-acquired pathogens, can also
cause serious and potentially resistant infec-
tions [2]. Over the past several decades, muta-
tions in the vanA and vanB genes have caused
vancomycin-resistant strains of Enterococcus
faecalis and E. faecium to emerge. The preva-
lence of vancomycin-resistant enterococci has
increased substantially over the last several
years, and treatment options are limited [2].

Vancomycin has been a mainstay of therapy
for Gram-positive infections, especially MRSA,
but long-term outpatient parenteral antimicro-
bial therapy (OPAT) with vancomycin is com-
plicated due to frequent dosing and the need for
therapeutic drug monitoring to prevent poten-
tial toxicities [6]. Some patients are not candi-
dates for prolonged intravenous antibiotics,
including those likely to abuse a vascular access
system and those unable to adhere to an OPAT
regimen [7]. Furthermore, approximately 10%
of OPAT regimens must be stopped prematurely
due to adverse reactions, which may complicate
the course of treatment and require a longer
treatment duration with other antibiotics [7].
Treatment of Gram-positive infections, espe-
cially with S. aureus, presents a clinical chal-
lenge in need of creative therapeutic
approaches.

Oritavancin is a novel lipoglycopeptide
approved by the Food and Drug Administra-
tion for the treatment of acute bacterial skin
and skin structure infections (ABSSSIs) [8]. It is
structurally similar to vancomycin, but pos-
sesses an additional hydrophobic tail that
alters both its pharmacokinetic and antimi-
crobial properties [9]. It possesses three distinct
mechanisms of action, inhibiting both
transpeptidation and transglycosylation, caus-
ing disruption of cell wall synthesis, and also
disrupting the cell membrane through mem-
brane binding of its hydrophobic tail [9].
Unlike many other agents approved for ABSS-
SIs, oritavancin is given as a one-time dose of
1200 mg IV infused over 3 h. The single dose is
sufficient for ABSSSIs due to the initial peak
serum concentration of 140 mg/L and

prolonged terminal half-life, which ranges
from 245 to 393 h (*10–17 days) [10, 11].
Pharmacokinetic data demonstrate that, on
average, oritavancin maintains concentrations
in several body compartments above the MIC90

threshold for at least a month from initial
dosing [10]. Oritavancin is active against a
variety of Gram-positive species, and surveil-
lance data from 2008 to 2012 of over 9000 S.
aureus isolates demonstrate a minimum inhi-
bitory concentration (MIC)90 of only 0.06 mg/L
[12]. Among the 205 isolates with vancomycin
MICs of 2 mg/L and the 100 isolates with
daptomycin MICs of C1 mg/L within this
study, the oritavancin MIC90 was 0.12 mg/L,
and only 13 of these 305 (4%) isolates pos-
sessed oritavancin MICs [0.12 mg/L, the cur-
rent FDA breakpoint for susceptibility [12].
From 2013 to 2014, when oritavancin was
tested against 780 invasive community-ac-
quired and 218 invasive healthcare-associated
S. aureus isolates from blood culture specimens,
all S. aureus were susceptible to oritavancin and
the MIC50/90 values were 0.03/0.06 mg/L,
respectively [13]. These MICs were consistent
regardless of oxacillin susceptibility or mul-
ti-drug resistance phenotypes. Nearly all iso-
lates were susceptible to vancomycin,
daptomycin, and linezolid, but oritavancin
MIC50 and MIC90 values were eightfold lower
than daptomycin and 16- to 32-fold lower than
vancomycin or linezolid [13]. Oritavancin has
also shown potent in vitro activity against
methicillin-resistant coagulase-negative
staphylococci (CoNS) with MIC50 and MIC90 of
0.06 and 0.12 mg/L, respectively [14]. Orita-
vancin also possesses in vitro activity against
enterococci, achieving a MIC90 of 0.06 mg/L
against VRE in one surveillance study [15].
Although this agent is currently indicated
solely for ABSSSIs, the therapeutic potential for
disease states necessitating prolonged therapy,
such as Gram-positive bacteremia and endo-
carditis, is enticing.

Our health system has used oritavancin in
several cases of invasive Gram-positive infec-
tions where IV antibiotics were not considered a
safe option, the patient refused IV antibiotic
therapy, or antibiotics such as cefazolin, van-
comycin, or daptomycin were not feasible.
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Currently, oritavancin is not on our health
system’s formulary, and the infectious diseases
(ID) physicians are the only providers prescrib-
ing oritavancin. Here, we document several
cases in an effort to describe the efficacy and
safety of oritavancin for serious Gram-positive
indications other than ABSSSIs, and provide a
review of the current available literature
regarding off-label oritavancin therapy.

METHODS

Study Design and Population

This was a retrospective, observational chart re-
view of adult (C18 years of age) patients using
electronic medical records at Cone Health, a
1254-bed, five-hospital healthcare system based
in Greensboro, North Carolina, USA. Eligible
patients received at least one dose of orita-
vancin for an indication other than ABSSSI from
April to December 2015. April was chosen as the
first month included in the study, because it
was the first month that a dose of oritavancin
was ordered in our health system. Patients were
identified by VigiLanzTM decision support
software.

Compliance with Ethics Guidelines

This was a retrospective study reviewing
chart data, therefore no new studies with
human or animal subjects were performed by
any of the authors. A waiver of informed con-
sent was obtained from the Cone Health Insti-
tutional Review Board.

Data Collection

Patient demographics, comorbid conditions,
primary infection site, microbiological data,
antimicrobial therapy employed in treatment,
length of hospital stay, and overall clinical
outcome as judged by the investigators were
collected. With respect to oritavancin, the
indication, number of doses administered, and
adverse effects were collected.

Safety Assessment

Safety data included adverse event reporting by
the prescribing physician and follow-up with
patients after oritavancin administration.

Definitions

Patient outcomes were categorized as clinical
cure or failure. Clinical cure was defined as res-
olution of all clinical signs and symptoms of
infection, which included resolution of fever,
normalization of white blood cell count and
erythrocyte sedimentation rate, with no addi-
tional infection-related hospital admissions, no
additional antibiotic therapy required for the
indication initially treated with oritavancin,
and infection clearance with sterile blood cul-
tures where indicated. Failure was defined as
worsening of current infection or new/recurrent
signs and symptoms of infection requiring
either a change or addition of antibiotic ther-
apy. Patients lost to follow-up were classified as
not clinically evaluable.

RESULTS

A total of ten patients received off-label orita-
vancin during the pre-specified study period at
our health system. Table 1 summarizes the
clinical course and outcomes for all patients.
The median patient age was 46 (range 29–
66) years. The most common infection leading
to off-label use of oritavancin was methi-
cillin-susceptible S. aureus (MSSA) bacteremia
(n = 5, 50%). Other indications included MRSA
bursitis (n = 1, 10%), group B streptococcal
bacteremia with native tricuspid valve endo-
carditis (n = 1, 10%), coagulase-negative
staphylococcal bacteremia (n = 1, 10%), MSSA
deep tissue infection (n = 1, 10%), and entero-
coccal bacteremia (n = 1, 10%). All but one
patient received a one-time 1200-mg dose of
oritavancin. There were a number of antibiotics
used prior to initiation of oritavancin therapy,
the most common being vancomycin (9
patients, 90%) and cefazolin (6 patients, 60%).
All patients received oritavancin following
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different courses of standard antibiotic therapy
for continued clearance of the initial infection.
Safety data revealed that oritavancin was gen-
erally well tolerated. One patient developed
nausea during administration of oritavancin
that quickly resolved after the infusion was
completed. Another patient, who received three
doses of oritavancin, experienced hearing loss
documented by an audiologist, a heretofore
unseen reaction to oritavancin. However, this
patient also recently completed a course of
vancomycin therapy. Contact was attempted
with all patients after receiving oritavancin by
either follow-up in our outpatient infectious
diseases clinic or by telephone. Seven patients
(70%) were clinically cured of their initial
infection after receiving oritavancin, two
patients (20%) failed oritavancin therapy, and
one patient (10%) was unable to be contacted
for follow-up

CASE REPORTS

The ten patients who received oritavancin are
discussed below.

Patient 1

A 57-year-old male with a history of rheumatic
heart disease status post-aortic and mitral valve
replacement, severe congestive heart failure,
and chronic kidney disease was admitted with
shortness of breath, bilateral lower extremity
edema, and abdominal distention. Due to
bleeding complications and loss of central line
access, he had a peripherally inserted central
catheter (PICC) placed during his treatment
course. One week later, he complained of
intense pain, swelling, and redness around the
PICC placement site. The PICC line was
removed, blood and catheter tip cultures were
obtained, and he was started on vancomycin.
Preliminary blood cultures revealed S. aureus.
An ID physician consultation was sought,
where cefazolin was added in addition to van-
comycin. After susceptibilities revealed MSSA
(resistant to penicillin), the patient’s regimen
was narrowed to cefazolin. A transesophageal
echocardiogram (TEE) was obtained which

revealed no evidence of infective endocarditis
on his native or prosthetic valves. Due to com-
plications he experienced with his central line
and PICC, he was reluctant to have a second
PICC line placed again for OPAT. He received
one dose of oritavancin after 1 day of cefazolin
and 4 days of vancomycin, and after repeat
blood cultures had been negative for 48 h. He
was discharged the next day, and at follow-up
in our outpatient ID clinic, a third set of blood
cultures was collected and remained sterile,
approximately 22 days after his oritavancin
dose.

Patient 2

A 53-year-old male with an extensive history
including paraplegia, chronic ischial decubitus
ulcers with osteomyelitis, chronic left knee
ulcers with osteomyelitis, epididymitis, and
recurrent staphylococcal and streptococcal
bacteremia was admitted with severe scrotal
drainage and edema. He was septic on admis-
sion and started on broad spectrum antibiotics
with vancomycin and piperacillin-tazobactam.
Urine cultures drawn on admission were posi-
tive for Klebsiella pneumoniae (resistant to
ampicillin and intermediate to nitrofurantoin),
and blood cultures drawn on admission were
positive for MSSA (susceptible to all antibiotics
tested). ID was consulted, and after 2 days of
vancomycin and piperacillin-tazobactam, he
received a one-time dose of daptomycin but was
ultimately switched to cefazolin monotherapy.
A transthoracic echocardiogram (TTE) revealed
no evidence of vegetations, and he refused to
have a TEE performed. He has a history of
noncompliance and refusal of IV antibiotics and
again refused IV antibiotics and placement into
a skilled nursing facility on this admission. Due
to this, the ID physician prescribed a dose of
oritavancin after he received 5 days of cefazolin
and after repeat blood cultures were negative.
He was scheduled to have another dose of ori-
tavancin 2 weeks after his first dose, but failed
to show up to his appointments at our infusion
center or ID clinic. Upon contact with the
patient after discharge, he noted traveling to
New York to receive a skin flap for his chronic

282 Infect Dis Ther (2017) 6:277–289



decubitus ulcers, but no hospital admissions, no
further infections, and no other antibiotics
needed after the one-time oritavancin dose.

Patient 3

A 26-year-old female with active intravenous
drug use (IVDU) and no other concomitant
medical conditions was admitted with fever,
chills, and acute low back pain. Blood cultures
obtained on admission were positive for MSSA
(resistant to penicillin). Imaging of her lumbar
spine and pelvis revealed that she had an
iliopsoas abscess and sacroiliac joint infection.
Aspirate of the iliopsoas abscess was also culture
positive for MSSA. Dual therapy was initiated
with vancomycin and cefazolin, which was
subsequently narrowed to cefazolin when sus-
ceptibility data became available. Her TEE was
negative for endocarditis, as well as her repeat
blood cultures on cefazolin. She was determined
to not be a candidate for OPAT due to active
IVDU. She received one dose of oritavancin
once negative blood cultures were finalized and
was discharged on oral clindamycin. At outpa-
tient follow-up 6 weeks after discharge, she
reported non-adherence to oral clindamycin
due to inability to afford medication, and
complained of continued hip pain, night
sweats, fever, and chills. Antibiotics were re-in-
stituted at this time, with a 1-month course of
cephalexin and plans for repeat imaging. Three
weeks into her cephalexin course, she presented
to our emergency department (ED) where she
reported increased hip pain and fevers. Repeat
imaging showed worsening sacroiliac infection
with surrounding osteomyelitis. The orthopedic
surgeon consultation recommended medical
management rather than irrigation and
debridement of her sacroiliac joint due to the
location and complicated nature of her infec-
tion. She was started on a course of van-
comycin, and blood cultures obtained on
admission remained sterile throughout the
hospitalization. Vancomycin was discontinued
by ID who then recommended joint aspiration
by interventional radiology. There was no
growth on the joint aspiration culture, and she
was discharged on a 3-month course of

sulfamethoxazole/trimethoprim and rifampin.
She was scheduled for a follow-up in our out-
patient ID clinic 2–3 weeks after discharge but
was lost to follow-up. She subsequently
returned back to our ED 2 months after her last
hospitalization with intense hip pain and
fevers. Per ID, she was started on cefazolin for
6–8 weeks with a repeat MRI in 4 weeks. A TTE
revealed no evidence of vegetations. Blood cul-
tures remained sterile throughout the hospital
stay, but, due to continued fevers while on
antibiotics and a new systolic heart murmur
found on examination, a TEE was obtained,
which revealed a small aortic valve vegetation
consistent with infective endocarditis.
Although her subsequent blood cultures
remained sterile, she most likely never cleared
her sacroiliac joint infection, which was
thought to be the sequelae of initial MSSA
bacteremia, and nidus for development of
infective endocarditis.

Patient 4

A 53-year-old female with active IVDU, hyper-
tension, and bipolar disorder was admitted with
a 2-week history of right hip/buttock pain sur-
rounding the site where she injects heroin. She
was started on broad spectrum antibiotics with
vancomycin and piperacillin-tazobactam.
Imaging of her right hip showed extensive
edema surrounding the pelvis with a psoas
abscess and possible early osteomyelitis. Blood
cultures revealed S. aureus, so an ID consult was
sought and after 2 days of vancomycin and
piperacillin-tazobactam, her antibiotics were
changed to vancomycin and cefazolin. A TTE
revealed no evidence of vegetations, and she
refused a TEE. Susceptibilities revealed MSSA
(susceptible to all antibiotics tested), and her
antibiotics were subsequently narrowed to
cefazolin. Orthopedic surgeons did not feel
surgical debridement of her right hip was nec-
essary, and they recommended follow-up
imaging in 1 month. Due to the patient’s active
IVDU, she was thought not to be a candidate for
OPAT. After her repeat blood cultures were
negative, she was discharged to a skilled nursing
facility with IV cefazolin for at least 6 weeks
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with follow-up in the outpatient ID clinic in
2–3 weeks. She left the skilled nursing facility
against medical advice only 8 days after being
discharged from the hospital with a PICC line
still in place. She followed up with ID the next
day in the outpatient ID clinic where she was
prescribed a dose of oritavancin after approxi-
mately 18 days of cefazolin. She failed to obtain
repeat imaging after her oritavancin dose. Since
her dose of oritavancin, she has failed to fol-
low-up in the ID clinic, and we were unable to
reach her by telephone. She has had no other
hospital admissions at our health system.

Patient 5

A 31-year-old male with a complicated history
including Job syndrome, aspergilloma on
chronic posaconazole, hypertension, anxiety,
muscle spasms, and anemia was admitted with
left lower leg swelling and pain. He also has an
extensive infectious disease-related history
including cryptococcal meningitis as an infant,
multiple intrathoracic and intraabdominal
infections, and recurrent MSSA and MRSA bac-
teremia. Imaging on admission showed possible
cellulitis with no evidence of an abscess or
osteomyelitis, and blood cultures revealed S.
aureus. He was started on vancomycin, and a
TEE revealed no evidence of vegetations. He has
a history of noncompliance with outpatient
antibiotic therapy with undetectable van-
comycin levels, so he was deemed not a candi-
date for OPAT. Susceptibility data revealed
MSSA (resistant to clindamycin and ery-
thromycin), and he was prescribed a dose of
oritavancin after receiving 4 days of van-
comycin and 7 days of cefazolin and after repeat
blood cultures were negative. Repeat blood
cultures 9 days after his oritavancin dose were
also negative.

Patient 6

A 41-year-old male with a history of chronic
back pain, pseudoseizures, vertebral
osteomyelitis with group B streptococcal infec-
tion, fungemia, depression, and polysubstance
abuse was admitted with back pain and suicidal

thoughts. Blood cultures obtained on admission
were positive for coagulase-negative Staphylo-
coccus (resistant to clindamycin, erythromycin,
levofloxacin, oxacillin, penicillin, rifampin,
tetracycline, and trimethoprim-sulfamethoxa-
zole; susceptible to gentamicin and vancomycin
only). The patient was started on vancomycin.
After repeat blood cultures had been negative
for 72 h and a TTE was negative for endocardi-
tis, the patient was given a one-time dose of
oritavancin after 3 days of vancomycin to pre-
clude any need for OPAT due to the patient’s
extensive psychiatric history. Per ID, no fol-
low-up was needed in the outpatient ID clinic.
Upon follow-up with the patient by phone call,
he denied any additional infection-related hos-
pital admissions or antibiotics needed for his
infection.

Patient 7

A 38-year-old female with active IVDU and no
other chronic medical conditions was admitted
with diaphoresis, right index finger pain, and
shoulder pain. Imaging of her right shoulder
showed myositis without evidence of abscess,
and blood cultures on admission revealed
Streptococcus agalactiae (resistant to clindamycin
and erythromycin). Her initial work-up with
TTE revealed that she had native tricuspid valve
infective endocarditis. She was started on
intravenous vancomycin therapy and subse-
quently narrowed to intravenous ceftriaxone.
An evaluation by cardiothoracic surgery rec-
ommended medical management only due to
lack of evidence of right-sided heart failure or
tricuspid regurgitation. She was deemed to not
be a candidate for OPAT due to active IVDU.
The ID physician prescribed one dose of orita-
vancin prior to discharge after 3 days of van-
comycin and 4 days of ceftriaxone, and after
repeat blood cultures had been negative for
48 h. Upon contact with the patient after dis-
charge, she revealed that she had moved out of
state and subsequently required valve replace-
ment surgery 3 months after her oritavancin
dose. Due to the need for surgical intervention
and hospital readmission, she was deemed a
clinical failure.
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Patient 8

A 29-year-old female with active IVDU and no
other chronic medical conditions was admitted
with a left hand abscess. Her hand infection had
started over 4 weeks prior to hospital admission,
where she had an incision and drainage by a
local orthopedic surgeon in the ambulatory
setting. Upon admission, the patient received
incision and drainage procedure of her left hand
abscess with specimen sent for culture. Her
wound culture isolated microaerophilic strep-
tococcus, and she was discharged after surgery
with oral doxycycline. One day after discharge,
one of two blood cultures obtained during her
admission grew Enterococcus species, and she
was contacted to return to the hospital. She was
readmitted for enterococcal bacteremia but also
complained of fever, chills, and continued hand
pain. The enterococcus isolate from blood cul-
tures was vancomycin- and ampicillin-sensitive;
thus, the patient was initiated with intravenous
ampicillin. A TEE was negative for endocarditis.
Given her ongoing IVDU, there was concern she
would abuse her PICC line needed for OPAT.
She wanted to leave against medical advice, so
her ID physician prescribed one dose of orita-
vancin after 5 days of ampicillin and after repeat
blood cultures had been negative for 48 h. She
did not keep her follow-up ID appointment. On
a follow-up phone call, she denied any other
hospital admissions for the infection and any
other antibiotic use after oritavancin.

Patient 9

A 63-year-old male with a history of hyperten-
sion was admitted with a 1-week history of left
knee pain. Imaging revealed soft tissue swelling
with septic prepatellar bursitis. Knee aspiration
was performed in the emergency department
yielding gross purulence, and he was started on
vancomycin. Orthopedic surgery initially elec-
ted to treat the patient with antibiotics only,
but he spiked a high fever and had continued
leukocytosis despite antibiotics, so incision and
drainage of the knee was performed. Cultures of
the aspirate grew MRSA (resistant to ery-
thromycin, oxacillin, and penicillin), and the

initial plan was to continue IV antibiotic ther-
apy with vancomycin while hospitalized and
transition to oral doxycycline on discharge for a
total of 3 weeks of antibiotics. He required
another incision and drainage with closure
5 days after his first surgery. At that time, it was
decided by ID to give him a one-time dose of
oritavancin to preclude any need for antibiotics
post-discharge, and after he had received 1 day
of cefazolin and 7 days of vancomycin. He did
endorse severe nausea while the oritavancin
dose was infusing that quickly resolved after
completion. When he followed-up in our out-
patient ID clinic 4 months after his hospital-
ization, his infection had resolved with no
further symptoms, drainage, or need for further
antibiotics or hospitalizations.

Patient 10

A 66-year-old female with a history of hyper-
tension, depression, previous MRSA infection,
gastric bypass, and gastroesophageal reflux dis-
ease sustained a complicated work-related
injury, which included right wrist and humerus
fracture managed by open reduction and inter-
nal fixation. Post-operative day 10, she devel-
oped a deep shoulder joint abscess with MSSA
(susceptible to all antibiotics tested) requiring a
second surgery with irrigation and debridement
and hardware removal. She was treated initially
with a 6-week course of intravenous van-
comycin followed by oral clindamycin. Her
shoulder infection showed improvement after
5 weeks of clindamycin, but then she was found
to have developed a massive left thigh hema-
toma that required surgical evacuation with
debridement of necrotic tissue and wound vac-
uum placement. She was continued on oral
clindamycin for an additional 7 weeks due to
suspected staphylococcal infection. She
required multiple surgical debridements, and
antibiotics were stopped since the wound bed
appeared to be healing with no signs of infec-
tion. After 4 weeks of being off antibiotics, the
patient’s leg wound appeared to have increasing
induration and drainage, thus clindamycin was
reinitiated. MSSA was isolated from a wound
culture obtained at this time, and
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susceptibilities now revealed clindamycin resis-
tance. Oritavancin was chosen to treat her deep
tissue infection since the patient reported
allergies to cephalexin (anaphylaxis), tetracy-
clines (anaphylaxis), and sulfa antibiotics
(hives), which limited antibiotic treatment
selection. She received one dose of oritavancin
after 20 weeks of clindamycin and tolerated the
dose without difficulty. On follow-up, she was
deemed to have a suboptimal response to her
first dose of oritavancin by evidence of contin-
ued wound drainage and elevated erythrocyte
sedimentation rate (ESR), thus a second dose
was administered, which was 19 days after
receiving the first dose. During a follow-up visit,
the patient reported new-onset hearing loss and
was referred for audiology testing. She had
received her final dose of oritavancin 14 days
after her second dose for a total of three doses in
a 33-day period. Evaluation by audiology was
conducted after she received her third dose
where the patient was diagnosed with moderate
high frequency sensorineural hearing loss. At
outpatient follow-up 3 weeks after her third
oritavancin dose, she was clinically cured and
her inflammatory markers had normalized. The
patient reported some mild improvement in
hearing loss but still had tinnitus.

DISCUSSION AND REVIEW
OF LITERATURE

Invasive Gram-positive infections, especially
with S. aureus, are associated with high mor-
bidity and mortality and often lead to compli-
cations, such as infective endocarditis [2].
Alternative options with convenient dosing,
ideal pharmacokinetics, and desirable safety
profiles are needed for patients who cannot
tolerate or use outpatient intravenous antibi-
otics, such as vancomycin. Oritavancin is a
novel lipoglycopeptide that is currently
FDA-approved for treatment of ABSSSIs. Its
convenient one-time dosing and long half-life,
low MICs for Gram-positive organisms, and
absence of a need for therapeutic drug moni-
toring make it an appealing choice for other
serious Gram-positive infections. This case ser-
ies describes the outcomes of patients treated

with oritavancin for off-label indications that
could not be managed with standard therapy.
These cases supplement the limited available
data demonstrating the use of oritavancin in
patients with Gram-positive infections other
than ABSSSIs.

Two patients who received oritavancin for
invasive Gram-positive infections failed ther-
apy. Patient 3 illustrated a complex course
receiving multiple antibiotics for her sacroiliac
septic arthritis and osteomyelitis. After her ori-
tavancin dose, she was eventually readmitted
several times for worsening infection. She
reported noncompliance with several outpa-
tient antibiotic regimens due to inability to
afford medication, which could have caused
re-seeding of her joint infection into her
bloodstream and eventually causing endo-
carditis. Another explanation could be that the
initial TEE obtained on her first admission was a
false negative. The patient eventually had irri-
gation and debridement of her hip 6 months
after her initial infection with placement of
antibiotic beads and was continued on chronic
suppressive therapy with cephalexin.

Patient 7 was also deemed an oritavancin
failure. She had evidence of a large tricuspid
valve vegetation on initial TTE. Due to no evi-
dence of right-sided heart failure or tricuspid
valve regurgitation, cardiothoracic surgery
decided on medical management only. She was
discharged in stable condition after her one-
time dose of oritavancin. She never followed-up
in our outpatient ID clinic, but on a follow-up
phone call, she revealed that she had moved
away and become sick again requiring read-
mission to a hospital. During that hospitaliza-
tion, she required heart valve replacement due
to ongoing endocarditis and her deteriorating
condition.

Patient 10, who received 6 weeks of IV van-
comycin followed by three doses of oritavancin,
developed high-frequency hearing loss.
Although not common, vancomycin has been
associated with ototoxicity. According to a case
series by Mellor et al., two patients who received
vancomycin developed tinnitus and vertigo
that quickly resolved after discontinuation of
vancomycin [16]. To date, there have been no
case reports of ototoxicity with oritavancin
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therapy. Our patient did not have previous
audiology testing before receiving antibiotics.
She noticed intermittent ringing in her ears
possibly during her vancomycin therapy, but
did not mention this to her physician until after
the first oritavancin dose. We are not sure if her
hearing loss was due to her initial vancomycin,
her subsequent oritavancin, or simply age-re-
lated. The audiology report also states that it is
difficult to say if it is due to antibiotic therapy,
but the onset of symptoms during therapy is
curious. The patient also revealed that the
ringing in her ears still persists 8 months after
her last oritavancin dose. This could potentially
be a serious adverse event associated with mul-
tiple doses of oritavancin.

In addition to our case series, oritavancin has
been used clinically in a number of scenarios
and also possesses some impressive in vivo data.
To date, it has been demonstrated that the sin-
gle oritavancin dose is convenient for treatment
of Gram-positive infections. The SIMPLIFI trial
included 302 patients and evaluated different
dosing strategies for oritavancin—a one-time
dose of 1200 mg, a 200-mg daily dose for 3–
7 days, or infrequent dosing which consisted of
an 800-mg dose with the option of an addi-
tional 400-mg dose on day 5 [17]. The results
demonstrated that the one-time front-loading
dose of 1200 mg and the infrequent dosing
strategy was as efficacious and safe as daily
administration in treating ABSSSIs caused by
Gram-positive infections, including MRSA.
Similar to ABSSSIs, the one-time dose of orita-
vancin for complicated invasive infections,
such as endocarditis and bacteremia, would
allow patients to receive adequate treatment
before discharge and would ensure adherence.

To date, there are limited data on orita-
vancin use in serious systemic infections. In the
SOLO I trial that evaluated the efficacy and
safety of a single dose of oritavancin compared
to a 7- to 10-day course of vancomycin, only
3.8% of patients in the oritavancin arm and
1.9% of patients in the vancomycin arm had
positive blood cultures [18]. Likewise, in the
SOLO II trial, which also evaluated oritavancin
efficacy and safety versus vancomycin, only 2%
of patients in each the oritavancin and van-
comycin arm had positive blood cultures

secondary to their ABSSSI infection [19]. In both
these pivotal trials, oritavancin was shown to be
non-inferior to vancomycin in treatment of
ABSSSIs, but there was no mention on outcomes
for the few patients who also had bacteremia.
These results suggest that more data are needed
to determine the efficacy and outcomes of ori-
tavancin in invasive infections due to
Gram-positive bacteremia.

A case report published in late 2015 descri-
bed a 73-year-old male who had van-
comycin-resistant Enterococcus faecium
prosthetic valve endocarditis that was treated
with a prolonged course of oritavancin [20]. In
this complicated case, the patient received
multiple antibiotics for his recurrent VRE bac-
teremia, including daptomycin, tigecycline,
linezolid, and gentamicin, but these were
poorly tolerated with associated anorexia, nau-
sea, thrombocytopenia, hyperlactatemia, and
altered mental status. The patient was eventu-
ally treated with oritavancin 1200 mg every
other day for three doses then once weekly for
6 weeks after susceptibility testing of the VRE
isolate showed an oritavancin MIC of 0.5 mg/L.
After discontinuation of the other antibiotics
and continuation of the oritavancin, the
anorexia, altered mental status, and platelet
count returned to baseline. Blood cultures
remained negative throughout his initial course
of oritavancin, but 8 days after completion of
oritavancin, his blood cultures again grew VRE.
Oritavancin was reinitiated at a dose of 1200 mg
twice weekly. The patient underwent an aortic
and mitral valve replacement, and the surgical
culture from the prosthetic aortic valve grew
VRE, and the mitral valve culture had evidence
of healing endocarditis. He continued twice-
weekly infusions of oritavancin for 10 weeks
with no return of positive blood cultures, but at
the 10-week follow-up visit he experienced ele-
vated liver function tests (LFTs) and oritavancin
was stopped. His LFTs returned to baseline
11 months after oritavancin completion. This
case report shows potential for oritavancin
therapy in invasive infections, such as VRE
endocarditis [20]. This case also emphasizes the
need for more studies evaluating different dos-
ing strategies for oritavancin therapy in invasive
Gram-positive infections.
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Oritavancin has been used on a case-by-case
basis by our ID physicians as an alternative in
patients who would otherwise have required
long courses of treatment for serious infections,
and who may not have completed those courses
due to individual circumstances. This medica-
tion can potentially have a niche in this diffi-
cult-to-treat patient population, and the
one-time infusion of oritavancin ensures com-
pliance with treatment. However, it cannot be
ignored that the two patients who failed orita-
vancin therapy had complicated infections such
as osteomyelitis and endocarditis, two serious
diseases states where a long-acting antibiotic,
such as oritavancin, would be desirable. Fur-
thermore, a potential limitation to this case
series is the fact that none of the patients
received oritavancin monotherapy. Since all the
patients received standard of care, and some
patients received suppressive oral therapy
post-oritavancin dose, it is difficult to say that
the clinical cures in this case series are strictly
due to oritavancin itself. Moreover, one ethical
issue is discharging patients who have potential
compliance issues with one dose of oritavancin
for an infection requiring many weeks of
antibiotics. This could lead to loss of follow-up
and inappropriate duration of therapy for a
complicated, serious infection. With this in
consideration, the ID physicians at our institu-
tion felt it was better to give these patients an
antibiotic that we knew would last at least a few
weeks instead of no treatment at all.

CONCLUSION

In conclusion, given the limited data available
regarding oritavancin therapy in complicated
Gram-positive infections, this series suggests
promising outcomes in disease states such as S.
aureus and enterococcal bacteremia. Normally,
the standard of care is several weeks of IV
antibiotics. Unfortunately, there are situations,
such as those described in this report, where
delivering this standard of care is not possible.
Additional data and literature are needed on the
outcomes of patients treated with oritavancin
for indications other than ABSSSIs before orita-
vancin can be routinely recommended.
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