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Abstract: Acute bacterial skin and skin structure infections (ABSSSI) are a common disease
causing patients to seek treatment through the health care system. With the continued increase of
drug-resistant bacterial pathogens, these infections are becoming more difficult to successfully
cure. Lipoglycopeptides have unique properties that allow the drug to remain active toward both
common and challenging pathogens at the infected site for lengthy periods of time. Dalbavancin,
anew lipoglycopeptide, provides two unique dosing regimens for the treatment of ABSSSI. The
original regimen of 1,000 mg intravenous infusion followed by a 500 mg intravenous infusion
after a week has been shown as safe and effective in multiple, randomized noninferiority trials.
These studies also demonstrated that dalbavancin was similar to standard regimens in terms of
both safety and tolerability. Recently a single 1,500 mg dose was demonstrated to be equivalent
to the dalbavancin two-dose regimen for treating ABSSSI. With the introduction of dalbavan-
cin, clinicians have the option to provide an intravenous antimicrobial agent shown to be as
effective as traditional therapies, without requiring admission into the hospitals or prescribing
a medication which may not be utilized optimally. Further understanding of dalbavancin and
its unusual properties can provide unique treatment situations with potential benefits for both
the patient and the overall health care system, which should be further explored.

Keywords: dalbavancin, lipoglycopeptide, ABSSSI, skin and skin structure infection, dosing
schedule, Gram-positive resistance

Introduction

Acute bacterial skin and skin structure infections (ABSSSI) are a common cause for
individuals to seek medical care. ABSSSI are infections of the skin and surrounding
tissues; common clinical presentations of ABSSSI include skin lesions with redness,
induration, and edema, as well as report of pain and significant discomfort by the affected
individuals.! In the recent past, the United States Food and Drug Administration (FDA)
has defined ABSSSI as bacterial infection of the skin with a minimum lesion area of at
least 75 cm?, and with encompassing diseases such as cellulitis, erysipelas, wound infec-
tions, and major cutaneous abscesses.” Unlike many other types of infections, patients’
contacts to health care environments and immune status are not predisposing factors for
developing ABSSSI. In addition to traditional etiologic agents such as Staphylococcus
spp. and Streptococcus spp., clinically challenging organisms such as methicillin-resistant
Staphylococcus aureus (MRSA) are becoming leading causes of ABSSSI throughout
the United States. This has resulted in increased treatment failure with conventional
drug therapy, and ultimately higher health care resource utilization and overall costs.
This trend was clearly established by Pallin et al* who demonstrated almost three times
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more patients presenting to the emergency department in
2005 for infections of the skin and soft tissue as compared to
1993. Even with this significant increase shown, the actual
infection incidence may be underestimated, as demonstrated
by Wilder et al,* who reported less than 50% of patients who
suspect they have a skin infection actually seek medical
treatment. Currently, multiple effective treatment options for
ABSSSI are available for infections caused by the traditional
pathogens. The recently updated treatment guidelines from the
Infectious Disease Society of America provided therapeutic
recommendations for 46 purulent and nonpurulent ABSSSI
that are primarily based on the B-lactam class of antibiotics.
However, when MRSA is a suspected pathogen in ABSSSI,
trimethoprim/sulfamethoxazole (TMP/SMX) and doxycy-
cline are suggested as empiric therapy for purulent cases of
moderate severity, while other anti-MRSA agents, such as
vancomycin, linezolid, or daptomycin, are recommended for
treating severe purulent cellulitis. Regardless of antimicrobial
therapy, adequate source control for infection, such as draining
of abscesses and debridement of nonviable tissues, is neces-
sary.! Duong et al’ evaluated the use of systemic antibiotics
after appropriate incision and drainage for abscesses in pedi-
atric patients. Similar treatment success rates were detected
in patients receiving TMP/SMX and placebo, and fewer than
6% of subjects failed therapy in both groups on day 10 after
receiving appropriate surgical intervention.

Vancomycin, given intravenously, has traditionally been
the mainstay of drug therapy against MRSA, but effective
treatment options avoiding hospital admission are clinically
attractive. Nevertheless, there are general concerns with the
ability to utilize vancomycin appropriately in outpatient
therapy. There are also concerns about ever-increasing
drug resistance by common pathogens of ABSSSI, such as
MRSA, that results in vancomycin becoming increasingly
less effective.® Any novel therapy for ABSSSI that is safe and
effective against drug-resistant organisms may be a promising
therapeutic option and warrants careful evaluation.

Dalbavancin is a semisynthetic lipoglycopeptide antibi-
otic agent, approved by the FDA for the treatment of ABSSSI
therapy in adult patients in May 2014. It was developed to
be an improved alternative to the currently available glyco-
peptides teicoplanin and vancomycin, which are common
intravenous agents for ABSSSI associated with MRSA.
With a favorable 69 spectrum of antibacterial action and
adverse effect profile, as well as a significantly longer drug
half-life, dalbavancin offers a promising new alternative in
the armory of agents available for treatment of ABSSSI due
to Gram-positive pathogens including MRSA.”®* The longer

drug half-life allows for a once-weekly dosing interval, and
offers an advantage over glycopeptides such as vancomycin
for use in the outpatient setting.’ This paper will review the
basic pharmacokinetic and pharmacodynamics properties of
dalbavancin, including the clinical evidence for the utiliza-
tion of dalbavancin for ABSSSI, and evaluate its potential
place in therapy.

Pharmacology and mechanism of

action

Dalbavancin is a synthetic lipoglycopeptide developed from
a compound called A40926, which was first isolated from
Nonomuraea species. This organism is part of the Actino-
mycetes family, which has produced many antimicrobial
compounds.’ The mechanism of activity is as a result of
the inhibition of bacterial cell wall synthesis by targeting
the terminal D-alanyl-D-alanine residues of the cell wall of
susceptible bacteria. Similar to the glycopeptide precursors
vancomycin and teicoplanin, this activity results in the dis-
ruption of transpeptidase and transglycosylase activities and
eventually the inhibition of the cellular wall formation.’!!
A40926 maintains the required glycopeptides backbone
structure similar to teicoplanin, but with structural changes
aiming to provide the ability for drug dimerization and to
anchor the lipophilic side chain of dalbavancin in the bacte-
rial membrane such that there is improved interaction and
binding affinity of dalbavancin toward its target (Figure 1).
This in turn produces more rapid and potent bactericidal
activity than with vancomycin, most notably among the
staphylococci species.” 2

Pharmacokinetics and metabolism
Absorption

Relative to most antibacterial agents, dalbavancin is a large
chemical molecule, and it does not undergo absorption when
given through the enteral route. As such, intravenous admin-
istration is the only way to achieve adequate serum concen-
trations to treat systemic infections. Summarized in Table 1
are the pharmacokinetic parameters after a single 1,000 mg
dose is given. When larger doses are given, pharmacokinetic
studies demonstrated that the values of area under the curve
over 24 hours (AUC,
increased in direct proportion to those of the 1,000 mg dose,

) and maximum concentration (C__ )

suggesting the drug demonstrates linear pharmacokinetic
properties. Drug accrual over longer periods was evaluated
in healthy volunteers, and no significant drug accumulation
occurred over an 8-week period when 500 mg doses of dal-
bavancin were infused weekly.3!?
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Figure | The chemical structure of dalbavancin.

Distribution

Dalbavancin demonstrated a high protein binding property,
largely binding reversibly to human albumin and other
plasma proteins to a much lesser extent. Significant changes
in serum drug concentrations and protein binding due to
renal or hepatic impairment have not been identified in
clinical studies.®'>!* Buckwalter and Dowell'* determined
that the population kinetics of dalbavancin is best described
using a two-compartment model. Within the initial 2 days
postinfusion, the plasma (central compartment) concen-
trations rapidly decrease as the drug distributes into the
tissue (periphery compartment). This activity results in
a volume of distribution in the peripheral compartment
(11.8 L) being almost three times as large as the central

Table | Pharmacokinetic parameters in healthy subjects

Parameter Single 1,000 mg dose
Cax (Me/L) 287 (13.9y°

AUC, ,, (mgh/L) 3,185 (12.8)

AUC, ., (mgh/l) 11,160 (41.1)°

AUC, , (mghil) 23,443 (40.9)°

Terminal t,,, (h) 346 (16.5)><

CL (L/h) 0.0513 (46.8)°

Notes: All values are presented as mean (% coefficient of variation). ?Data from 50 healthy
subjects. "Data from 12 healthy subjects. “On the basis of population pharmacokinetic
analyses of patient data, the effective half-life (t, ,3) is approximately 8.5 days (204 hours).
Data from Dalvance™ [package insert]. Chicago, IL: Durata Therapeutics; 2014.2
Abbreviations: AUC, area under the curve; me, maximum concentration;
CL, clearance; t, ,, half-life.

OH

compartment (4.0 L), as well as an overall volume of
distribution of 15.7 L and prolonged terminal half-life.
Other studies support these parameters by demonstrating
an initial loading dose of 1,000 mg of dalbavancin resulted
in a day 8 mean plasma concentration of 30.4 mg/dL.'s
Additionally, animal models suggest the liver and kidney
have the highest detectible levels of dalbavancin 24 hours
after the initial dose administration. However, it appears
to distribute relatively equally throughout many tissues,
with drug levels detectible in brown fat, kidneys, liver, and
skeletal muscle.'>'® The drug is also detected in human skin
tissues up to 14 days and with drug concentration far above
the MIC_, (minimum inhibitory concentration at which 90%
of the isolates are inhibited) of MRSA and B-hemolytic
streptococci.!’

Metabolism

When evaluated by in vitro studies, the metabolism of dal-
bavancin was minimally impacted by the human hepatic
CYP450 system.'* Further investigations with either inducers
or inhibitors of this enzyme system demonstrated no changes
in the elimination or clearance of dalbavancin, and the
metabolism of model compounds of these CYP systems
was not altered by the dalbavancin. Hydroxy-dalbavancin,
aminor metabolite that has only been identified in urine, was
also not changed in its formation or elimination with these
enzyme models.®!*
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Elimination

Similar to other predecessor compounds in the glycopep-
tides class of antibacterial agents, dalbavancin is primarily
eliminated through the renal route, with nonrenal routes
playing a minor role. Through the urinary tract, ~40% of
the drug is cleared as unchanged molecule, and an additional
12% removed as hydroxy-dalbavancin. Animal studies sug-
gested ~50% of unchanged drug could be excreted into the
bile; however during initial human trials, only an additional
20% was identified in feces after a 70-day postadministra-
tion period.'? Following the dosing regimen of 1,000 mg on
day 1 with a subsequent follow-up dose on day 8§, the serum
half-life was determined to be ~346£16.5 hours. As with
many new medications, limited information is presently
available for patients with renal insufficiency. A study with
28 patients determined that the mean plasma concentrations
increased by 11% in patients with mild renal impairment,
35% in patients with moderate renal impairment, and 47%
in patients with severe renal impairment. Further evaluation
in a larger population will be necessary to elucidate exactly
how these changes will impact on patient outcomes. On
the basis of this limited information, preliminary guidance
for dosage adjustment has been suggested. At present, if
patients are undergoing hemodialysis, dose adjustments of
dalbavancin are not warranted; for patients with an estimated
creatinine clearance below 30 mL/min, the dose should be
reduced 25%.513

Pharmacodynamics

On the basis of population studies, dalbavancin MICs sug-
gest potency over vancomycin against both Staphylococcus
and Enterococcus spp., with MIC  around 0.06 and
0.12 ug/mL, respectively.'® In vitro modeling was performed
by Bowker et al'? in an attempt to describe the activity of
dalbavancin against Gram-positive bacteria. Utilizing vari-
ous strains of methicillin-susceptible S. aureus, MRSA, and
vancomycin-intermediate S. aureus, the effects of dalbavan-
cin at multiple concentrations were examined. From these
simulations, area under the concentration-versus-time curve
to MIC ratio (AUC/MIC), rather than a concentration-based
relationship, predicted the largest organism response and
likely the best description of the mode of killing. This type
of activity was further confirmed using in vivo neutropenic
lung and thigh animal models in the laboratory of Andes and
Craig.? Utilizing many strains of Streptococcus pneumoniae
and S. aureus including MRSA, multiple simulations were
undertaken to evaluate different concentrations and dosing
strategies. Results from these studies were in agreement

with the in vitro assessment, demonstrating that AUC/MIC
activity was strongly correlated with dalbavancin activity.

Spectrum of activity

The antibacterial activity of dalbavancin is primarily against
Gram-positive pathogens, as predicted by the similarities of
the chemical structure of dalbavancin to available glyco-
peptides. Dalbavancin is currently only FDA approved for
treating infections caused by susceptible strains of S. aureus
including MRSA, Streptococcus pyogenes, Streptococcus
agalactiae, and the Streptococcus anginosus group. Dalba-
vancin has increased potency, as reflected by low MICs and
susceptibility breakpoints at <0.12 pg/mL against Strepto-
coccus and Staphylococcus spp.® Multiple in vitro evaluations
have shown that dalbavancin is active against many other
Gram-positive aerobes such as Enterococcus spp. and Listeria
spp., and anaerobic pathogens such as Corynebacterium and
Clostridium spp.'*2'2 Since the clinical application of dalba-
vancin has not been established against these organisms not
listed in the FDA approval, susceptibility breakpoints have
not been established, but the susceptibilities based on in vitro
testing appear similar to those listed in the dalbavancin pre-
scribing information. As summarized by Leuthner et al,**
the MIC range for many Gram-positive organisms including
Streptococcus pneumoniae, and Viridans group Streptococcus
spp. are between <0.03 and 0.25 ng/mL, suggesting that dal-
bavancin might be successful at treating infections caused by
these pathogens. The effects of combinations of drugs are an
important aspect to understand for any new agent introduced
into use against active infections. Johnson et al** simulated
the use of dalbavancin with nine other antimicrobial agents
against a variety of Gram-positive isolates, including some
not FDA-approved such as Enterococcus spp. These simula-
tions identified synergy or partial synergy with 90% of the
isolates when dalbavancin was used in combination with
oxacillin for MRSA. The majority of the interactions with
other compounds and isolates were categorized as either
partial synergy (34.4%), indifference (33.3%), or additive
activity (22.2%). Importantly, none of the simulations dem-
onstrated that dalbavancin experienced antagonism in any
combination.?® Resistance development during treatment
and with cumulative use of antibiotics over time is also of
significant concern for newly approved compounds. Bacterial
isolates were investigated in in vitro evaluations in an attempt
to predict future resistance developments. Two independent
laboratories undertook very similar simulations of exposing
drug-susceptible organisms to various concentrations of
dalbavancin below the isolate MIC, using serial passage
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technique to determine the risk for spontaneous mutations.*?’
Despite efforts, neither laboratory was able to produce stable
isolates with elevated MICs to dalbavancin, suggesting the
development of resistance through spontaneous mutation is
predicted to be uncommon. Organisms, such as Enterococcus
spp. that harbor the vanA gene, are predicted to have elevated
MICs to dalbavancin because the direct activity of vanA
results in a modified D-alanyl-D-alanine in the bacteria,
thereby reducing the activity of dalbavancin.

Clinical trials in humans

One of the initial Phase III randomized, noninferiority studies
for complicated skin and skin structure infections (cSSSI)
was undertaken by Jauregui et al*® in January 2003. This was

Table 2 Summary Phase Il DLB trials

a multinational, multicenter, double-blinded investigation
comparing the dalbavancin two-dose regimen against a
14-day course of linezolid (Table 2). The control group was
initiated on intravenous linezolid but transition to oral therapy
(“step-down” therapy) was allowed. To maintain blinding,
patients in the dalbavancin group were given saline infusions
every 12 hours, and when clinically stable stepped down to
an oral placebo, whereas the linezolid group received intra-
venous saline doses on days 1 and 8. The use of aztreonam
or metronidazole was allowed at the investigators discretion
if Gram-negative or anaerobic pathogens were suspected to
be involved in the cSSSI, but the use of some other agents
was prohibited.?® For inclusion into the study, patients must
have had a diagnosed c¢SSSI that warranted intravenous

Study (year) Study design/phase Treatment groups

Results Difference (95% ClI) References

Jauregui et al (2005)

Phase Il

DISCOVER |

Phase Il

DISCOVER 2

Phase Il

Dunne et al (2016)
multicenter, noninferiority DLB 1,500 mg x| dose
Phase Il

Randomized, double-blind, DLB 1,000 mg day |, then 500 mg day 8
multicenter, noninferiority LZD 600 mg q 12 h <14 days

Randomized, double-blind, DLB 1,000 mg day I, then 500 mg day 8 |°:
multicenter, noninferiority VAN * LZD x10-14 days

Randomized, double-blind, DLB 1,000 mg day |, then 500 mg day 8 |°:
multicenter, noninferiority VAN £ LZD x10-14 days

Randomized, double-blind, DLB 1,000 mg day I, then 500 mg day 8 |°:

1° CE:
DLB 88.9%
LZD 91.2%
1° ME:
DLB 89.5%
LZD 87.5%
Overall:
DLB 88.4%
LZD 86.8%

~23 (7.3, NR) 28
-2.0 (NR)
~0.9 (NR)

1.5 (—4.6,7.9) 29
—44(-9.6, 1.6)
~28(-6.7,07)

DLB 83.3%
VAN/LZD 81.8%
2° CE:

DLB 87.0%
VAN/LNZ 91.4%
2° Investigator:
DLB 94.7%
VAN/LNZ 97.5%
—1.5 (7.4, 4.6) 29
0.8 (-3.3,4.9)

—0.9 (-2.2,4.1)

DLB 79.8%
VAN/LNZ 78.3%
2° CE:

DLB 93.5%
VAN/LNZ 92.7%
2° Investigator:
DLB 96.9%
VAN/LNZ 96.0%
-2.9 (-8.0,2.8) 30
-0.9 (-6.3, 4.6)

—0.6 (6.0, 4.8)

81.4% DLB | dose
84.2% DLB 2 dose
2° Success 14 day:
84.1% DLB | dose
84.8% DLB 2 dose
2° Success 28 day:
84.5% DLB | dose
85.1% DLB 2 dose

Abbreviations: |°, primary outcome; 2°, secondary outcome; CE, clinically evaluable; DLB, dalbavancin; LZD, linezolid; ME, microbiologically evaluable; NR, not reported;

VAN, vancomycin; Cl, confidence interval.
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therapy targeted against Gram-positive pathogens. Only
patients with complicated ¢SSSI as defined in the protocol
were eligible for enrollment. The protocol required that the
¢SSSI involved deeper layers of the soft tissue or infections
requiring surgical interventions. In addition to the protocol
cSSSI, patients must have had at least one predefined systemic
presentation as well as at least two local signs of infection
such as tenderness, drainage, or heat/warmth. Patients with
more complicated infections requiring multiple surgical
interventions, osteomyelitis, or septic joint infections were
excluded from participating in the study. The primary out-
come was clinical success during the test of cure visit, which
was required between days 14 and 16 after completion of
treatment. Secondary endpoints included microbiological
cure as well as the drug safety and tolerability.?® Of the ini-
tially enrolled 854 patients, 77% (660/854) were eligible for
inclusion in the primary endpoint. About 10% of patients
were excluded due to administration of prohibited antimi-
crobial agents. Of the included patients for evaluation, base-
line characteristics were well matched between groups,
primarily with Caucasian males around 47 years of age.
Despite randomization, there were significantly more patients
enrolled in the dalbavancin arm who had a history of vascular
disease (11% vs 6%; P<<0.05) as compared to the linezolid
group.?® For the primary end point of clinical success at the
end of cure visit, dalbavancin two-dose regimen was found
to be noninferior to linezolid with 88.9% of dalbavancin-
treated patients determined a success as compared to 91.2%
for the linezolid group. This had a lower limit of the 95%
confidence interval of —7.3%, meeting the criteria for nonin-
feriority (>—10% margin). In the microbiologically evaluable
population, similar efficacy was demonstrated between treat-
ment groups (89.5% vs 87.5%, respectively), including
patients whose infection was caused by MRSA. Success was
continued in both treatment arms through the late follow-up
period (1 month postcompletion of therapy) with only an
additional 0.6% of patients from either group reporting treat-
ment failure.?® As evaluated by Jauregui et al,?® the treatment
arms reported similar rates of adverse events; 56% for dal-
bavancin compared to 61% for linezolid. Upon further
examination, investigators classified a trend toward more
adverse events to be possibly or probably related to linezolid
(32.2%) as compared to dalbavancin (25.4%), although this
did not reach statistical significance. Only 8% of patients
overall reported a serious adverse event, with ultimately only
three events attributed to the study medication. Less than 4%
of patients in either treatment regimen discontinued therapy
due to an adverse event. Despite the difference in medication

half-lives, the duration of documented adverse events was
similar between the groups. The pivotal indication studies of
dalbavancin for the treatment of ABSSSI are the DISCOVER
1 and DISCOVER 2 Phase III trials.?® These two trials were
designed in collaboration with the FDA to be identical in
protocol to ensure that when analysis was performed, the
results would be comparable. Patients considered for enroll-
ment were evaluated by the physician to determine if the
patients met the inclusion definition for ABSSSI with one or
more systemic sign of infection, as well as if treatment with
at least three days of intravenous antimicrobials would be
needed. Ifinitial criteria were met, the final step was to ensure
patients met the requirements for the FDA definition of
ABSSSI. Of note, patients who received previous antibiotic
therapy within the immediate 14 days were excluded.”
Patients were randomized into two treatment groups: dalba-
vancin 1,000 mg intravenous on day 1, with supplemental
500 mg dose on day 8 or vancomycin every 12 hours with
weight-based dosing by an unblinded pharmacist allowed.
As patients were improving, step-down to oral linezolid or
placebo was allowed to finish the 10—14-day course. Admis-
sion to a hospital was not required for inclusion if arrange-
ments were made to ensure the patient could receive the
treatment in compliance with the protocol. The primary end
point for these studies was 48—72 hours clinical response
defined as the patient being afebrile with cessation of ery-
thema spread. In an attempt to minimize investigator treat-
ment alterations, this end point was determined after the end
of therapy competition. Other end points evaluated included
clinical success as determined by the investigator at end of
therapy as well as a safety analysis.?? DISCOVER 1 and
DISCOVER 2 enrolled a total of 1,303 patients with 652 ran-
domized to the dalbavancin treatment arm and 651 in the
vancomycin/linezolid group. Baseline characteristics both
between groups and studies were well matched, although
significantly more patients with diabetes mellitus were
included in the DISCOVER 2 trial. The most common sys-
temic symptom qualifying for enrollment was fever at base-
line (85%) followed by infected areas well beyond the
required 75 cm?. The average lesion size was 351 and 336 cm?
for DISCOVER 1 and 2, respectively.? The primary outcome
in the intent-to-treat population of noninferiority at the
48-72-hour evaluation point was met by dalbavancin, with
the early clinical response of 79.7% compared to 79.8% for
vancomycin (95% confidence interval: —4.5 to 4.2). By the
end of therapy, 90.7% of the dalbavancin group and 92.1%
in the vancomycin/linezolid group were successfully treated.
When evaluated by the individual investigators, clinical
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success rates increased to 96.0% and 96.7%, respectively.
Secondary analysis did identify significantly longer duration
of therapy in the vancomycin/linezolid treatment group as
compared to the dalbavancin arm (38.0% vs 31.0%; P=0.008).
Table 2 also summarizes briefly the DISCOVER 1 and 2
trials’ outcomes.?” Similar to previous studies, dalbavancin
and the standard therapy of vancomycin/linezolid were each
well tolerated in the DISCOVER 1 and 2 trials. Only 2.1%
of dalbavancin and 2.0% of comparator group patients dis-
continued treatment due to a drug adverse event. The overall
rate of any adverse event as reported by the investigator was
slightly lower in the dalbavancin group at 32.8% compared
to 37.9% in the vancomycin/linezolid arm (P=0.05), although
the blinded evaluators only determined 12.3% vs 13.7%,
respectively (P=0.45) as treatment related. The most common
medication-related adverse event was nausea, but this was
not different between treatment arms. Significantly fewer
patients in the dalbavancin group experienced diarrhea
(0.8% vs 2.5%; P=0.02) or pruritis (0.6% vs 2.3%, P=0.01)
compared to the vancomycin/linezolid group. Fewer serious
adverse events were reported in patients treated with dalba-
vancin, at 2.6%, than those receiving vancomycin/linezolid,
at 4.0% (P=0.16); few of these were attributed to the inves-
tigational drug by the blinded review board. For patients who
did experience a treatment-emergent drug event, despite the
significant difference in medication half-lives, the duration
of the event was not documented to be any longer in the
treatment arm.?” Dunne et al*® reported the results of another
Phase III study of dalbavancin for the treatment of ABSSSI.
This was a randomized, double-blind, multicenter trial evalu-
ating the use of dalbavancin at the standard dose compared
to a single 1,500 mg dose for the treatment of ABSSSI.
Similar to previous Phase III trials, patients were included if
they had ABSSSI involving deeper tissue or requiring
significant surgical intervention along with at least one sys-
temic sign of infection (fever, elevated white blood cell
count, >10% bandemia) and two additional clinical signs of
infection including purulent drainage, tenderness to palpation,
swelling/indurations, or fluctuance/localized warmth. Patients
with suspected osteomyelitis, Gram-negative infections,
diabetic foot infections, decubitus ulcers burns, or infected
devices were excluded from the study. The primary outcome
was to compare the response to therapy between the treatment
groups at 48—72 hours as determined by a =20% reduction
in lesion size. Other outcomes included clinical success at
day 14 and 28, along with the investigator assessment at these
time points. In total, 698 patients were included for random-
ization with 349 patients in each arm.

Summary demographic data were included, as were
overall baseline characteristics and past medical history.
Primarily, patients were obese, male patients with cel-
lulitis with an average lesion size about 293 cm?. At the
48—72-hour evaluation point, 81.4% (284/349) of single
dose vs 84.2% (294/349) of two-dose dalbavancin patients
demonstrated =20% decrease in lesion size from baseline,
which met the criteria for noninferiority. Secondary end
points also demonstrated similar clinical success rates at
14 and 28 days as listed in Table 3. Adverse events were
similar between treatment groups with only 1.7% vs 1.4% of
treatment-related adverse events resulting in discontinuation
of the study medication.** The most common event reported
in either group was nausea, similar to previous Phase III
studies for dalbavancin. This study supports the recent FDA
approval of a single 1,500 mg dose of dalbavancin for the
treatment of ABSSSI.

Safety profile

Dalbavancin has been relatively well tolerated during
its investigational trials. The majority of adverse events
reported by investigators during the multiple clinical trials
were categorized as either mild or moderate in severity, but
a large proportion of events were difficult to even attribute
to the study drug as the potential cause.®?**! The most
common events reported are summarized in Table 3 and
include nausea and vomiting as the highest documented.
There were no differences in adverse events reported
during the investigational trials between dalbavancin or
the comparator group, regardless of study. Infusion-related
reactions were specifically evaluated due to the chemical
similarity of dalbavancin to other glycopeptides, particularly
vancomycin. Although dalbavancin was administered over

Table 3 Adverse events observed in >1% of subjects in either
treatment group for DUR00I-301 and DUROO|-302

Dalbavancin Comparator

(N=652) (N=651)
Nausea 29 (4.4%) 32 (4.9%)
Vomiting 13 (2%) 10 (1.5%)
Headache 26 (4%) 23 (3.5%)
Diarrhea 8 (1.2%) 19 (2.9%)
v-glutamyl transferase increased 13 (2%) 12 (1.8%)
ALT increased 13 (2%) 9 (1.4%)
AST increased I (1.7%) 2 (0.3%)
Pruritus 6 (0.9%) 18 (2.8%)
Rash I (1.7%) 9 (1.4%)
Pyrexia 8 (1.2%) I (1.7%)
Dizziness 8 (1.2%) 6 (0.9%)

Note: Data from FDA Briefing Document Anti-infective Advisory Committee
Meeting — NDA 21-883.2
Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase.
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a short duration (30 minutes) and through a peripheral line,
there were no documented cases of red-man syndrome as
specifically evaluated by Jauregui et al.”® Interestingly, in
the DISCOVER trials, many of the infusion-related reac-
tions were not actually reported during drug infusion, but
were attributed to the indwelling catheter.? Importantly for
clinical practice, although dalbavancin is active in the body
for significant lengths of time, the duration of any adverse
event was similar between dalbavancin and the comparator
agent.’? Recently a pooled analysis of all Phase I and Phase
111 clinical trials evaluated adverse events in ~3,000 patients.
Dunne et al*> demonstrated that patients receiving dalba-
vancin were associated with lower adverse event rates than
those patients receiving comparator agents (44.9% vs 46.8%,
respectively; P=0.012). The majority of the studies analyzed
were evaluation of infections of the skin; however, patients
with catheter-related infections were also included. The dura-
tion and timing of the onset of adverse events were similar
for patients receiving dalbavancin and the comparator agents.
The adverse events attributed to dalbavancin (>2%) were
similar to those reported in Table 3 with nausea, vomiting,
constipation, and rash being the most commonly reported.
No red-man syndrome was reported in the dalbavancin group
during Phase II/III studies.*

Dosing and availability

Currently there are two dosing schemes for dalbavancin, with
the second regimen being recently FDA approved. Given
that dalbavancin has such an extraordinarily long half-life
compared to many antimicrobial agents, the FDA initially
approved a two-dose regimen for adults with ABSSSI of 1,000
mg dose on day 1, followed by 500 mg on day 8 to complete
the treatment. More recently the second regimen of dalbavan-
cin 1,500 mg as a single dose was also FDA approved for the
same indication. Each of these dosing regimens can be given
through a peripheral intravenous line over 30 minutes. Since
studies suggest there is some increase in drug AUC in patients
with moderate renal impairment, current recommendations
are to decrease the two-dose regimen to 750 mg on day 1 and
375 mg on day 8, or the single dose regimen to 1,125 mg for
patients with a creatinine clearance of less than 30 mL/min.
Patients who are receiving hemodialysis do not require dose
adjustments. Adjustments for other patient-specific factors
such as age, race, hepatic impairment, or sex are not recom-
mended due to the minimal alterations these factors have on
the pharmacokinetic properties of dalbavancin.®'* Dalbavancin
is produced as single-use vials of lyophilized powder, which
provides 500 mg of dalbavancin when reconstituted. Vials
are to be reconstituted with sterile water and gently swirled

to dissolve the powder completely. Vigorous shaking is not
recommended because the product has a high risk for foaming.
Once dissolved, the reconstituted vial results in a concentration
of 20 mg/mL of dalbavancin, which must be further diluted
with 5% dextrose injection prior to use. Dalbavancin can
be diluted to between 1 and 5 mg/mL, meaning volumes as
small as 200 mL for the 1,000 mg dose or as large as 1.5 L
for the 1,500 mg dose can be used. This provides for the
opportunity to customize the volume infused to the patient on
an individual basis. Final product ready for infusion, or recon-
stituted but not completely diluted product, is stable under
refrigeration (2°C—8°C/36°F—46°F) or at room temperature
(20°C-25°C/68°F-77°F) for 48 hours. Dalbavancin cannot
be frozen. Because of high risk of precipitation, dalbavancin
should not be coadministered with other saline-based medica-
tions. Compatibility of dalbavancin with other medications,
including those in 5% dextrose solutions, has not been estab-
lished and therefore should not be combined.®

Patient (and institution) perspectives

With the introduction of dalbavancin and other long-acting
antimicrobial agents into the armamentarium for the treat-
ment of ABSSSI, new opportunities and perspectives to
improve patient outcomes, and potential quality of life have
been created. One of the most obvious benefits in use of
this agent would be a reduction in the necessity for hospital
admission for patients with clinically stable ABSSSI while
ensuring patient compliance to therapy. The DISCOVERY
trials enrolled 25% of patients who were never admitted
to an institution, but because of the drug properties, the
patients had similar successes with therapy.?” Compliance
on the other hand may be difficult for certain patients who
are financially limited, resulting in ineffective therapy, and
treatment failures potentially requiring hospitalization.
The ability to provide effective therapy prior to leaving the
institutional control can significantly decrease compliance
issues and potentially, readmissions. Specifically from the
patient perspective, the benefits of these long-acting agents
like dalbavancin can be numerous, starting with admission
avoidance. After receiving the antimicrobial, the patient can
go home to their comfortable and familiar surroundings,
which may prove beneficial for allowing the patient to heal
when nothing further is required. For patients who could do
with closer follow-up, dalbavancin creates a situation where
the patient only needs to visit the physician twice in 2 weeks,
providing a combination monitoring/dose administration
visit. Either strategy allows for a faster return to normal
activities, which may decrease some of the economic bur-
den associated with illness. Finally, not requiring a central
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line to be placed for long-term medication administration
will decrease the risk for significant complications from
infusion catheters or new infections. From the health care
system perspective, keeping the patient out of the hospital
or allowing for an earlier release from hospital admission
provides opportunities to allocate limited resources to where
needed. Additional benefit from this prospective results in
less time a patient spends in the health care environment.
Many studies have documented longer exposures to health
care institutions result in higher possibilities of developing
health-care-acquired conditions such as catheter-associated
central line infections, thromboembolism events, or decu-
bitis ulcerations, which are being highly scrutinized by
hospital regulatory boards. Preventing any hospital-acquired
condition is a priority for health care systems not only for
regulatory reasons but also as a benefit of providing proper
care. Dalbavancin has significant activities against many
of the traditional and drug-resistant pathogens involved
in ABSSSI. The long half-life and the weekly dosing of
dalbavancin provide multiple advantages in many clinical
instances, but the safety, effectiveness, and convenience of
its use may result in overuse of the drug in patients without
attributable risk of MRSA. The drug can limit the ability of
antimicrobial stewardship programs de-escalation activities
of antimicrobial agents. In cases when the ABSSSI organ-
isms are identified, a narrower spectrum agent is a more
appropriate agent, but the weekly dosing of dalbavancin
may impede this change due to convenience. This delicate
balancing act is the bane of most antimicrobial stewardship
programs and needs to be addressed with any antimicrobial
agent. Ultimately, as with all antibiotics, judicious selection
of the patients to receive the drug should be considered for
the optimal use of dalbavancin.

Conclusion

Dalbavancin is a promising alternative for the treatment of
adults with ABSSSI, which can provide advantages over
conventional antibiotics. Unlike vancomycin, dalbavancin
utilizes its long half-life to allow for either a single- or two-
dose regimen mitigating the need for invasive central lines.
Compared to individual oral agents, dalbavancin has extended
spectrum of antimicrobial activity, and thereby can be a pre-
ferred treatment in selected clinical cases. Ultimately, the
long-acting, safe, and well-tolerated features of dalbavancin
provide clinicians the possibility of treating ABSSSI patients
in the emergency department or as an outpatient, shortening
or even eliminating hospital stays. In turn, the patient may be
more likely to be compliant with course of treatment, espe-
cially with the one-dose regimen, and experience fewer and

less severe adverse effects. With growing concerns of MRSA
and other drug-resistant Gram-positive bacteria in ABSSSI,
dalbavancin offers unique advantages and establishes a new
treatment paradigm that could prove very advantageous for
patients and health care systems together.
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