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ABSTRACT 

The invention provides methods and compositions for treat 
ment of bacterial infections. Methods of the invention 
include administration of a mixture of dalbavancin multim 
ers and monomers for treatment of a bacterial infection, in 
particular a Gram-positive bacterial infection of skin and 
soft tissue. Compositions comprise a mixture of dalbavancin 
multimer and monomer and a stabilizer, such as dextrose. 



Patent Application Publication Apr. 28, 2005 Sheet 1 0f 13 

FIGURE 1 

US 2005/0090433 A1 

mgIL 

1000 

0.1 
14 21 

Time (Days) 

28 

+ Subject 1 

—l— Subject 2 

Subject 3 
-x-— Subject 4 

+ Subject 5 

-o— Subject 6 
-— MEAN 

35' 42 



Patent Application Publication Apr. 28, 2005 Sheet 2 0f 13 US 2005/0090433 A1 

FIGURE 2 
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FIGURE 4 

Population Ratio of Dalbavancin Multimer to 
Monomer vs. Concentration 
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FIGURE 5 

Population Ratio of Dalbavancin Multlmer to Monomer vs. pH 9 
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FIGURE 6 

Full scan ESI/MS spectrum of dalbavancin in ammonium formate 5 mM 
pH 5 
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FIGURE 7 

Full scan ESI/MS spectrum of dalbavancin in ammonium formate 50 mM pH 5 
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FIGURE 8 
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FIGURE 9 

Full scan ESI/MS spectrum of teicoplanin (50 ug/mL) in water 
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FIGURE 10 

Full scan ESI/MS spectrum of teicoplanin (100 ug/mL) in water 
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FIGURE 11 
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DALBAVANCIN COMPOSITIONS FOR 
TREATMENT OF BACTERIAL INFECTIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application Ser. No. 60/427,654, ?led Nov. 18, 
2002, 60/485,694, ?led Jul. 8, 2003, 60/495,048, ?led Aug. 
13, 2003, and 60/496,483, ?led Aug. 19, 2003, the disclo 
sures of all of Which are incorporated herein by reference in 
their entireties. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to dalbavancin compositions 
and, in particular, to multimeric forms of dalbavancin. This 
invention further relates to the use of such multimers in the 
treatment of bacterial infections. 

[0004] 2. State of the Art 

[0005] According to the US. Center for Disease Control 
and Prevention, nosocomial bloodstream infections are a 
leading cause of death in the United States. Approximately 
?ve percent of the seven million central venous catheters 
(CVCs) inserted annually in the United States are associated 
With at least one episode of bloodstream infection (approxi 
mately 350,000 a year). Catheter-related bloodstream infec 
tions occur When bacteria enter the bloodstream through an 
intravenous catheter and can be life threatening. 

[0006] Skin and soft tissue infections (SSTIS) are a com 
mon medical condition and often the consequence of trauma 
or surgical procedures. Staphylococcus aureus and Strepto 
coccus pyogenes are the pathogens most frequently isolated 
from patients With deep tissue infections, although any 
pathogenic organism, including those found on healthy skin, 
may cause infection. Many SSTIs are mild to moderate in 
severity, permitting successful treatment With oral antimi 
crobial agents and local cleansing. In contrast, more severe 
or complicated infections, Which frequently occur in patients 
With underlying risk factors (e.g., vascular compromise, 
diabetes) and/or infections caused by dif?cult-to-treat or 
multiply-resistant bacteria, may require potent intravenous 
antimicrobial therapy and aggressive surgical debridement. 

[0007] Staphylococci are a clinical and therapeutic prob 
lem and have been increasingly associated With nosocomial 
infections since the early 1960s. The coagulase-positive 
species methicillin-resistant Staphylococcus aureus 
(MRSA) has long been problematic in both community 
acquired and nosocomial infections, and several coagulase 
negative staphylococci have been recogniZed as opportunis 
tic human pathogens, especially in the treatment of critically 
ill patients in intensive care units. Another major cause for 
clinical concern is the increasing isolation of penicillin 
resistant Streptococcus pneumoniae strains in many parts of 
the World. 

[0008] The glycopeptide antibiotics vancomycin and 
teicoplanin have been used against serious nosocomial 
infections caused by multi-drug-resistant Gram-positive 
pathogens, particularly MRSA, coagulase-negative staphy 
lococci (CoNS), and enterococci. Vancomycin and teicopla 
nin are used for infections caused by MRSA, and until 
recently, all isolates Were uniformly susceptible. HoWever, 
the isolation of Staphylococcus aureus strains With interme 
diate susceptibility or resistance to teicoplanin as Well as 
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vancomycin has noW been reported With increasing fre 
quency. Anumber of vancomycin-resistant strains, classi?ed 
“VanA,”“VanB,” or “VanC,” based on the mechanism of 
resistance, have been reported. Thus, alternative treatment 
options are needed. 

[0009] Teicoplanin is at least as active as vancomycin 
against most Gram-positive bacteria and appears to cause 
feWer adverse events. Both forms of treatment require at 
least once daily dosing to effect complete recovery. Cur 
rently, the therapeutic options for severe infections caused 
by some of these pathogens is quite limited. The emerging 
resistance of Gram-positive pathogens to vancomycin 
makes the availability of neW antibiotics With potential for 
increased effectiveness highly desirable. 

[0010] In addition, less frequent dosing regimens than 
currently-available therapies Would be desirable to enhance 
patient comfort, especially for parenteral, e.g., intravenous 
or intramuscular, antibiotic administration. Hospital stays 
are sometimes necessitated by the need for multi-daily 
antibiotic administration by parenteral means, and less fre 
quent dosing Would be advantageous to permit such treat 
ment to be done on an outpatient basis. 

[0011] Although less frequent dosing is a desirable feature 
of an antibiotic administration regimen, the “pharmaceutical 
WindoW,” i.e., the toXicity pro?le, of the administered anti 
biotic must be sufficiently acceptable to permit a large single 
dose to be administered Without jeopardizing treatment by 
causing severe adverse reactions in the treated patient. 
Further, even When an antibiotic exhibits a suitable phar 
maceutical WindoW, less frequent dosing is possible only if 
the antibiotic eXhibits a suitable serum half-life to maintain 
therapeutic effectiveness over the dosing interval desired. 
The serum half-life of an antibiotic dictates both the lon 
gevity of a drug in vivo and the length of time after 
administration When the serum level Will reach a minimum 
trough level Which is still bactericidally effective. The serum 
trough level over time after administration of a ?rst dose of 
antibiotic dictates When a further dose must be administered 
to retain a minimum bactericidal level of the antibiotic in 
vivo. 

[0012] In vieW of the above, an antibiotic possessing 
activity against one or more antibiotic resistant bacterial 
strains, particularly MRSA, Which could be administered at 
a dosing interval of once every 5-7 days or longer, Would be 
of commercial value and Would satisfy a long-felt need in 
the art. 

SUMMARY OF THEE INVENTION 

[0013] This invention is directed to the discovery that 
monomeric dalbavancin reversibly forms a multimer in 
aqueous solutions Wherein the ratio of multimer to monomer 
increases With higher pH and loWer salt concentration. 

[0014] As pH increases, dalbavancin solubility in aqueous 
formulations decreases. On the other hand, at pHs beloW 
about 3, dalbavancin is typically unstable by virtue of 
hydrolysis of amide bond(s) and at pHs above about 5.5, 
dalbavancin is insoluble. Thus, a pH narroW WindoW is 
available for solubiliZing dalbavancin for delivery in vivo. 

[0015] The solubility of dalbavancin becomes of particu 
lar importance because dalbavancin is typically adminis 
tered intravenously typically from a sterile aqueous solution 
comprising, e.g., dextrose. Under these circumstances, it is 
preferred to use solutions With a pH as close to physiological 
pH as possible. HoWever, solubility considerations require 



US 2005/0090433 A1 

that the solution has a pH of about 3 to 5.5 and typically at 
about 4.5 . At these conditions, it has been found that a large 
population of the dalbavancin exists in multimeric form. 

[0016] It has also been found, hoWever, that upon admin 
istration in vivo, monomeric dalbavancin binds to endog 
enous protein to form either a 1:1 protein:dalbavancin 
complex or a 1:2 protein:dalbavancin complex. In the latter 
case and Without being limited to any theory, it is believed 
that this complex is, in fact, binding of tWo monomers of 
dalbavancin to one protein molecule. 

[0017] It has noW been found that multimeric dalbavancin 
forms a depot for monomeric dalbavancin When adminis 
tered to the patient as described above. This is particularly 
surprising since, When administered, the aqueous dalbavan 
cin composition encounters a much higher pH at physiologi 
cal conditions Which Would suggest that even higher popu 
lations of multimer are likely to be formed. Accordingly, in 
one of its composition aspects, this invention is directed to 
an aqueous composition comprising dalbavancin and dex 
trose Wherein said composition comprises a mixture of 
dalbavancin monomers and multimers. In another of its 
composition aspects, this invention is directed to an aqueous 
composition comprising dalbavancin and deioniZed Water 
Wherein said composition comprises a mixture of dalbavan 
cin monomers and multimers. In another composition 
aspect, the invention is directed to an aqueous composition 
comprising dalbavancin and a stabiliZer Wherein said com 
position comprises a mixture of dalbavancin monomers and 
multimers. In yet another composition aspect, the invention 
is directed to an aqueous composition comprising dalbavan 
cin, dextrose, deioniZed Water, and a stabiliZer other than 
dextrose Wherein said composition comprises a mixture of 
dalbavancin monomers and multimers. 

[0018] In one preferred embodiment, the aqueous compo 
sition is deioniZed. 

[0019] In another preferred embodiment, the pH of the 
aqueous solution is at least about 4.0 and preferably from 
about 4.0 to about 5.5 and most preferably at about 4.5. 

[0020] In still another preferred embodiment, the ratio of 
multimer to monomer in solution is preferably at least about 
2:1 and more preferably from about 2:1 to about 8:1 and 
often from about 4:1 to about 8:1, more often from about 6:1 
to about 8:1 and still more often from about 6:1 to about 7:1. 

[0021] The invention provides compositions, methods and 
kits for treatment or prevention of a bacterial infection With 
dalbavancin. Surprisingly, stabiliZed formulations of dalba 
vancin have been found to exhibit both a pharmaceutical 
WindoW as Well as a prolonged serum half-life to permit 
treatment regimens of about once every 5-7 days or longer, 
While retaining antibacterial properties in vivo. 

[0022] Accordingly, in one aspect, a pharmaceutical com 
position is provided that includes a unit dose of dalbavancin 
in an amount sufficient to provide a therapeutically or 
prophylactically effective plasma level of dalbavancin in an 
individual for at least ?ve days, a stabiliZer, and a pharma 
ceutically acceptable carrier. 
[0023] Pharmaceutical compositions of the invention are 
generally formulated in a pharmaceutically acceptable form 
for administration to an individual, such as a pharmaceuti 
cally acceptable aqueous formulation. Such pharmaceutical 
compositions are preferably administered by parenteral, e.g., 
intravenous or intramuscular, routes. Accordingly, in this 
preferred embodiment, these pharmaceutical compositions 
are typically sterile. 
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[0024] In some embodiments, a unit dose of dalbavancin 
is provided in dry poWder (e.g., lyophiliZed) form and 
reconstituted in a pharmaceutically acceptable carrier, such 
as a sterile aqueous formulation, prior to administration to an 
individual. In one embodiment, the pharmaceutically 
acceptable carrier includes 5% dextrose in Water. A phar 
maceutical composition of the invention may be adminis 
tered to a mammal in need of treatment or prevention of a 
bacterial infection, such as a human. In some embodiments, 
a pharmaceutical composition may include at least one 
antibiotic that is not dalbavancin, such as an antibiotic that 
is effective (e.g., bactericidal) against a Gram-negative bac 
terium and/or an antibiotic that is effective against Gram 
positive species against Which dalbavancin is not effective, 
such as VanA vancomycin-resistant bacterial strains. 

[0025] One or more stabiliZing substances are employed to 
inhibit degradation of one or more dalbavancin components 
during storage as a dry poWder (e.g., lyophiliZed) formula 
tion and/or as an aqueous formulation prior to administration 
to an individual. Over time, degradation can result in the 
undesirable formation of less active and/or inactive compo 
nents Which could potentially cause adverse effects in vivo. 
Preferred stabiliZers include nonionic components such as 
sugars or sugar alcohols, e.g., a mono-, di-, or polysaccha 
ride, or derivative thereof, such as, for example, mannitol, 
lactose, sucrose, sorbitol, glycerol, cellulose, trehalose, mal 
tose, or dextrose, or mixtures thereof. 

[0026] In another aspect, methods are provided for treat 
ing a bacterial infection in an individual in need thereof, 
including administering at least one unit dose of dalbavancin 
in an amount suf?cient to provide a therapeutically effective 
plasma level of dalbavancin in the individual for at least ?ve 
days, and a pharmaceutically acceptable carrier. Atherapeu 
tically effective plasma level of dalbavancin is generally at 
least about 4 mg of dalbavancin per liter of plasma. In one 
embodiment, the dosage amount of dalbavancin adminis 
tered is an amount that is clinically effective and also has 
reduced adverse side effects in comparison to the standard of 
care With drugs such as teicoplanin and vancomycin. 

[0027] Dalbavancin may be administered as a single dose 
or as multiple doses. In some embodiments, a single dose of 
about 100 mg to about 4000 mg, for example 3000 mg, of 
dalbavancin is administered. In various embodiments, a 
single dalbavancin dose may include at least about any of 
0.1, 0.25, 0.5, 1, 1.5, 2, 2.5, or 3 grams. 

[0028] In other embodiments, tWo doses are administered 
about ?ve to about ten days apart, such as about one Week 
apart. The ?rst dose may be about 500 to about 5000 mg of 
dalbavancin and the second dose may be about 250 mg to 
about 2500 mg of dalbavancin. Often, the ?rst dose includes 
at least about tWice as much of the amount of dalbavancin 
contained in the second dose. For example, the ?rst dose 
may be about 1000 mg and the second dose may be about 
500 mg of dalbavancin. In methods in Which tWo doses are 
administered, the plasma trough level of dalbavancin in an 
individual prior to administration of the second dose is 
generally at least about 4 mg, often at least about 10 mg, 
often at least about 20 mg, more often at least about 30 mg 
dalbavancin per liter of plasma, and still more often at least 
about 40 mg dalbavancin per liter of plasma. 

[0029] Often, methods of the invention include parenteral 
administration, for example, intravenous administration. In 
some embodiments, administration is intravenous With the 
rate of administration controlled such that administration 
occurs over at least about 30 minutes or longer. 
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[0030] Methods of the invention may be used to treat a 
Gram-positive bacterial infection, such as, for example, a 
Staphylococcus aureus or Streptococcus pyogenes skin and 
soft tissue infection. In some embodiments, the infection is 
penicillin-resistant and/or multi-drug resistant. 

[0031] In another aspect, a method for preventing a bac 
terial infection is provided Which includes administering an 
aqueous composition comprising dalbavancin and deXtrose 
Wherein said composition comprises a mixture of dalbavan 
cin monomers and multimers. Preferably, the amount of 
dalbavancin administered is an amount suf?cient to provide 
a prophylactically effective plasma level of dalbavancin in 
the individual for at least ?ve days, often at least one Week, 
often at least ten days or longer, and a pharmaceutically 
acceptable carrier. The dosage of dalbavancin may be, for 
eXample, about 100 mg to about 1000 mg. In some embodi 
ments, dalbavancin is administered prior, during, or subse 
quent to a medical procedure or a stay in the hospital. 

[0032] Therapeutic or prophylactic methods of the inven 
tion may include administration of at least one antibiotic that 
is not dalbavancin, preferably an antibiotic that is effective 
against a Gram-negative bacterium and/or an antibiotic that 
is effective against Gram-positive strains that dalbavancin is 
not effective against, such as VanA strains. 

[0033] In another aspect, kits are provided that include a 
?rst and a second dose of a composition comprising a 
miXture of dalbavancin monomers and multimers and a 
stabiliZer, Wherein the amount of the second dose is about 
half or less than the amount of the ?rst dose and Wherein the 
kit further comprises instructions for use in the treatment of 
a bacterial infection. In yet another aspect, kits are provided 
that include a miXture of dalbavancin monomers and mul 
timers, a stabiliZer, and a non-dalbavancin antibiotic. Kits 
may contain tWo unit dosages, With a second dosage includ 
ing about half or less of the amount of dalbancin included in 
a ?rst dose. Kits may also include an antibiotic that is not 
dalbavancin, preferably effective against a Gram-negative 
bacterium. 

[0034] In one embodiment, kits are provided that include 
a ?rst container containing a dry poWder (e.g., lyophiliZed) 
dalbavancin composition and a second container containing 
a predetermined amount of a physiologically acceptable 
aqueous solution for admiXing With the dalbavancin com 
position. Such solutions are preferably sterile aqueous solu 
tions. In one embodiment, kits include a delivery means for 
administering the dalbavancin composition to an individual 
for eXample a syringe or intravenous administration means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1 depicts dalbavancin plasma concentration 
versus time folloWing a single 1000 mg intravenous infusion 
of dalbavancin. 

[0036] FIG. 2 depicts isothermal titration calorimetry data 
for dalbavancin binding to human serum albumin (top) and 
a graphical representation of the data ?tted to a curve 
determined from a 2:1 binding model of dalbavancinzprotein 
(bottom). 
[0037] FIG. 3 depicts an electrospray ioniZation mass 
spectrum of dalbavancin. 

[0038] FIG. 4 is a graph of dalbavancin concentration vs. 
population ratio of dalbavancin multimer to monomer and 
depicts an increase in population ratio of dalbavancin mul 
timer to monomer With increasing dalbavancin concentra 
tion. 
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[0039] FIG. 5 is a graph of pH vs. population ratio of 
dalbavancin multimer to monomer and depicts an increase in 
population ratio of dalbavancin multimer to monomer With 
increasing pH. 

[0040] FIG. 6 depicts an electrospray ioniZation mass 
spectrum of dalbavancin in an ammonium formate 5 mM pH 
5 solution. 

[0041] FIG. 7 depicts an electrospray ioniZation mass 
spectrum of dalbavancin in an ammonium formate 50 mM 
pH 5 solution. 

[0042] FIG. 8 depicts an electrospray ioniZation mass 
spectrum of dalbavancin in an ammonium formate 100 mM 
pH 5 solution. 

[0043] FIG. 9 depicts an electrospray ioniZation mass 
spectrum of teicoplanin (50 pg/mL) in Water. 

[0044] FIG. 10 depicts an electrospray ioniZation mass 
spectrum of teicoplanin (100 pg/mL) in Water. 

[0045] FIG. 11 depicts the effect of HSA on the apparent 
dissociation constant for dalbavancin/tri-peptide binding at 
26° C. (pH 7.4). 

[0046] FIG. 12 depicts a comparison of isothermal calo 
rimetry (ITC) data for binding of tri-peptide to vancomycin 
and dalbavancin under identical conditions, using the same 
tri-peptide solution. 

[0047] FIGS. 13A and 13B depict the possible interaction 
of dalbavancin monomers and multimers (including dimers) 
With tri-peptide ligand and HSA. FIG. 13(A) depicts dal 
bavancin in monomer-dimer equilibrium in solution, bind 
ing as monomer to tWo separate sites on HSA; FIG. 13(B) 
depicts ligand binding to dalbavancin dimer in solution and 
more Weakly to dalbavancin monomers attached to HSA. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0048] The present invention provides improved dosage 
regimes and novel compositions of dalbavancin, and 
improved methods of treatment of antibiotic-resistant bac 
terial infections. In particular, the invention provides dalba 
vancin compositions having activity against one or more 
antibiotic resistant strains of bacteria, such as MRSA, Which 
may be administered in a dosing regimen of once every 5-7 
days or longer. 

[0049] Dalbavancin, Which is also referred to in the sci 
enti?c literature as BI 397 or VER001, is a semi-synthetic 
glycopeptide mixture, the properties of Which have been 
reported in US. Pat. Nos. 5,606,036, 5,750,509, 5,843,679, 
and 5,935,238. 

[0050] As used herein, the term “dalbavancin” refers to 
compositions comprising one or more, preferably tWo or 
more, closely related homologs, termed “AO,”“A1,”“BO, 
”“B1,”“CO,” and “C1,” as described beloW, or monomers, 
multimers (i.e., dimer or higher order multimer), tautomers, 
esters, solvates, or pharmaceutically acceptable salts thereof. 
As used herein, “dimer” or “multimer” refers to either a 
homodimer or homomultimer, i.e., a dimer or multimer 
composed of monomers of the same dalbavancin homolog, 
or a heterodimer or heteromultimer, i.e., a dimer or multimer 
composed of monomers of at least tWo different dalbavancin 
homologs. Dalbavancin often includes “MAG,” a non-ho 
molog variant described beloW. Individually, dalbavancin 
homologs and MAG are sometimes referred to herein as 
“dalbavancin components.” 
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[0051] Dalbavancin is prepared by chemical modi?cation 
of the natural glycopeptide complex A-40,926 as described 
in Malabarba and Donadio (1999) Drugs of the Future 
24(8):839-846. The predominant component of dalbavancin 
is Factor BO, Which accounts for >75% of the Whole com 
plex. 
[0052] The amount of each of the components present in 
a dalbavancin composition is dictated by a variety of factors, 
including, for example, the fermentation conditions 
employed in the preparation of the natural glycopeptide 
complex A-40926, Which is the precursor to dalbavancin 
(see, e.g., US. Pat. No. 5,843,679), the conditions employed 
to recover A-40926 from the fermentation broth, the chemi 
cal reactions employed to selectively esterify the carboxyl 
group of the sugar moiety of A-40926, the conditions 
employed to amidate the peptidyl carboxyl group, the con 
ditions employed to saponify the ester of the carboxyl group 
of the N-acylaminoglucuronic acid function, the conditions 
employed to recover dalbavancin from the synthetic mix 
ture, and the like. 

[0053] In preferred embodiments, dalbavancin composi 
tions comprise at least about 80 to about 98% by Weight of 
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the B0 component In particularly preferred embodiments, 
dalbavancin comprises the folloWing amounts of B0: 

TABLE 1 

Preferred Amounts of Bn Component in Dalbavancin Composition 

Preferred1 More Preferred1 Even More Preferred1 

80-98 80-97 80-96 
81-98 81-97 81-96 
82-98 82-97 82-96 
83-98 83-97 83-96 
84-98 84-97 84-96 
85-98 85-97 85-96 
86-98 86-97 86-96 
87-98 87-97 87-96 
88-98 88-97 88-96 
89-98 89-97 89-96 
90-98 90-97 90-96 

1each range represents the mole % of B0 relative to the total dalbavancin 
components present in the dalbavancin composition including MAG 

[0054] The chemical structure of several of the dalbavan 
cin components is depicted in Formula I beloW: 

HO 
; OH 

6 

Dalbavancin Component R Molecular Weight 

AU —CH(CH3)2 1802.7 
A1 —CH2CH2CH3 1802.7 
BU —CH2CH(CH3)2 181 6.7 
B 1 —CH2CH2CH2CH3 1 81 6 .7 

CU —CH2CH2CH(CH3)2 1830.7 
C1 —CH2CH2CH2CH2CH3 1830.7 
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[0055] All of the above dalbavancin components are bac 
tericidally active against a number of Gram-positive bacte 
ria. However, one non-homologous dalbavancin component, 
termed “MAG,” Which lacks an acylglucoronamine moiety 
present in other components, is less bactericidally effective, 
both in vivo and in vitro, than other dalbavancin compo 
nents. MAG is thought to be a decomposition product of one 
or more of the other dalbavancin components. Accordingly, 
in a preferred embodiment, the amount of MAG in dalba 
vancin is less than about 4, 3.5, 3, 2.5, 2, 1.5, 1, or 0.5 mole 
percent of all dalbavancin components present, including 
MAG. 

[0056] Dalbavancin is thought to inhibit the biosynthesis 
of the bacterial cell Wall by binding to D-alanyl-D-alanine 
terminating precursors of peptidoglycans. Dimeric or higher 
order multimers of dalbavancin may possess further anti 
bacterial properties by interaction of the lipophilic side 
chains With the cytoplasmic membrane of bacteria. See, for 
example, Malabarba and Ciabatti, et al. (2001) Current 
Medicinal Chemistry 811759-1773. 

[0057] In vitro, nonclinical, and clinical data indicate 
dalbavancin to be of bene?t for the treatment of serious 
Gram-positive infections caused by MRSA and CoNS, and 
all streptococcal and non-VanA enterococcal species, includ 
ing VanB and VanC phenotypes poorly susceptible or resis 
tant to vancomycin. 

[0058] Dalbavancin is more active in vitro against staphy 
lococci (including some teicoplanin-resistant strains) than 
teicoplanin and vancomycin. Dalbavancin has better activity 
against streptococci, including penicillin-resistant strains, 
than teicoplanin or vancomycin. Dalbavancin is active in 
vitro and in vivo against a number of Gram-positive bacte 
ria, including most drug resistant strains. 

[0059] Dalbavancin is typically administered to an indi 
vidual as a dalbavancin composition. As used herein, the 
term “dalbavancin composition” or “dalbavancin formula 
tion” refers to a composition, typically a pharmaceutical 
composition comprising dalbavancin, as de?ned above, and 
one or more other non-dalbavancin components such as, for 

example, a pharmaceutically acceptable carrier, a stabiliZe, 
a buffers, or other similar components. 

[0060] As shoWn in Example 1, dalbavancin is effective at 
dose intervals of one Week. Thus, an advantage of dalba 
vancin versus other treatment options is the ability to 
administer this antibiotic on a once-Weekly basis, thereby 
maximiZing patient compliance and potentially minimiZing 
the need for or decreasing the length of a hospital stay for 
parenteral antibiotic administration. Less frequent dosing 
often permits treatment on an out-patient basis, thus decreas 
ing treatment costs. As further shoWn in Example 1, a second 
dose of dalbavancin approximately one Week after admin 
istration of the ?rst dosage, Where the second dose is 
approximately one-half the ?rst dose, unexpectedly provides 
signi?cant improvement in the ef?cacy of treatment. 

[0061] The presence of dimers or higher order multimers 
of dalbavancin in at least a portion of a dose of dalbavancin 
may contribute to dalbavancin’s use and effectiveness in less 
frequent dosing regimens, such as dose intervals of one 
Week. Surprisingly high doses of dalbavancin can be admin 
istered, and With less frequency, Which may be due to the 
existence of the drug as a multimer in at least a portion of 
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the dose. As noted above and Without being limited to any 
theory, this may be due, in part, to the multimer acting as a 
depot for monomer formation Which, in turn, complexes 
With endogenous protein in vivo. In turn, this complex can 
provide both a substantial retention of dalbavancin antibac 
terial activity in the treated patient and alloW for systemic 
tissue distribution of dalbavancin in a mammal to unexpect 
edly high levels. 

[0062] Again Without being limited to any theory, a pro 
posed mechanism for dalbavancin monomer/multimer inter 
action from the administered solution to complex formation 
is postulated as folloWs: 

dalbavancin/endogenous protein complex 

ll 
endogenous protein 

+ 

n dalbavancin monomers ldalbavancmln 

[0063] In this mechanism, dalbavancin multimer repre 
sented by [dalbavancin]n is in equilibrium With n molecules 
of dalbavancin monomeric components. In the presence of 
endogenous protein, these monomers bind either in a 1:1 or 
2:1 ratio to form the dalbavancin/endogenous protein com 
plex. Equilibrium considerations possibly including both the 
relative equilibrium constants for each reaction coupled With 
the potential excess of protein favors the formation of the 
complex. In such a mechanism, the multimer acts as a depot 
for monomeric dalbavancin in the formation of the complex. 

[0064] A further elaboration upon the dalbavancin protein 
complex formed above is found in US. Ser. No. for 
“COMPOSITIONS AND METHODS FOR TREATING 
BACTERIAL INFECTIONS WITH PROTEIN-DALBA 
VAN CIN COMPLEXES” ?led concurrently hereWith as 
Attorney Docket No. 34231-20053.00 Which application is 
incorporated herein by reference in its entirety. 

[0065] Methods of Use 

[0066] Methods are provided for administration of dalba 
vancin to an individual in need of treatment for a bacterial 
infection. Treatment can include prophylaxis, therapy, or 
cure. Methods include administration of one or more unit 

doses of dalbavancin in a therapeutically or prophylactically 
effective amount. Methods also include administration of a 
therapeutically effective dose of a composition comprising 
dalbavancin and dextrose. Alternatively, the composition 
may comprise dalbavancin and deioniZed Water or it may 
comprise dalbavancin and a stabiliZer, or it may comprise 
dalbavancin, dextrose, deioniZed Water, and a stabiliZer 
other than dextrose. 

[0067] As used herein, “therapeutically effective amount” 
refers to the amount of dalbavancin that Will render a desired 
therapeutic outcome (e.g., reduction or elimination of a 
bacterial infection). A therapeutically effective amount may 
be administered in one or more doses. A “prophylactically 
effective amount” refers to an amount of dalbavancin suf 
?cient to prevent or reduce severity of a future bacterial 
infection When administered to an individual Who is sus 
ceptible to and/or Who may contract a bacterial infection, 
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e.g., by virtue of a medical procedure or stay in the hospital, 
or exposure to an individual With a bacterial infection. 
Dalbavancin is generally administered in a pharmaceutically 
acceptable carrier. 

[0068] Dalbavancin is often provided as a hydrochloride 
salt, Which is freely soluble in Water. 

[0069] As used herein, “individual” refers to a vertebrate, 
typically a mammal, often a human. 

[0070] Typically, dalbavancin is administered as a “unit 
dose” in a dalbavancin formulation Which includes an 
amount of dalbavancin suf?cient to provide a therapeutically 
or prophylactically effective plasma level of dalbavancin for 
several days, often at least about 5 days, one Week, or 10 
days, When administered to an individual. 

[0071] All homologs of dalbavancin described above 
exhibit a prolonged half-life in plasma, often 9 days or more, 
although MAG is thought to have a shorter half-life than 
other homologs. The long half-life permits longer intervals 
betWeen dosages than vancomycin or teicoplanin. As 
described in Example 1, Weekly dosing of dalbavancin is 
effective for control of bacterial infections, in contrast to the 
tWice daily dosing schedule Which is often used for vanco 
mycin or the once daily schedule generally used for teico 
planin. Less frequent dosing of dalbavancin offers signi? 
cant treatment advantages over vancomycin and teicoplanin, 
particularly With regard to improved convenience and 
patient compliance With the treatment regimen. Surprisingly 
high doses (i.e., resulting in surprising high and long-lasting 
serum levels) can be administered, and With less frequency 
than other available treatment options. The novel dosage 
regimen available for dalbavancin results in improved ef? 
cacy because at concentrations required to effect less fre 
quent dosing, dalbavancin exhibits minimal adverse effects 
in vivo, evidencing a large pharmaceutical WindoW, and 
further because blood levels of dalbavancin are maintained 
above minimum bactericidal levels for the entire treatment 
protocol, evidencing a prolonged serum half-life for dalba 
vancin. The combination of the large pharmaceutical Win 
doW coupled With prolonged serum half-life permits less 
frequent dosing of dalbavancin. A further elaboration upon 
these method is found in US. Ser. No. for “METH 
ODS OF ADMINISTERING DALBAVANCIN FOR 
TREATMENT OF BACTERIAL INFECTIONS” ?led con 
currently hereWith as Attorney Docket No. 34231-20043.00 
Which application is incorporated herein by reference in its 
entirety. 

[0072] In addition, dalbavancin is preferably formulated 
With a stabiliZer Which inhibits degradation of one or more 
of the components of dalbavancin. In one preferred embodi 
ment, dalbavancin is formulated With a 1:2 Weight ratio of 
mannitolzdalbavancin. In another preferred embodiment, 
dalbavancin is formulated With a 1:1:4 Weight ratio of 
mannitolzlactose:dalbavancin. 

[0073] In some embodiments, a dalbavancin formulation 
is administered at a dosage that results in therapeutically 
effective (i.e., bactericidal) plasma levels of the drug for 
several days, often at least about 5 to about 10 days, often 
at least about one Week. Generally, dalbavancin is main 
tained in plasma at or above the minimum bactericidal 
concentration of about 4 mg/l for at least 5 days. Often, 
dalbavancin is maintained at a plasma level of at least about 
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5 mg/l, often at least about 10 mg/l, often at least about 20 
mg/l, often at least about 30 mg/l, often at least about 40 
mg/l, for at least 5 days, often at least about one Week or 
longer. Plasma levels of dalbavancin may be measured by 
methods that are Well knoWn in the art, such as liquid 
chromatography, mass spectrometry, or microbiological bio 
assay. An example of a method for quantitating dalbavancin 
in plasma is provided in Example 5. 

[0074] Upper limits for dalbavancin plasma concentration 
levels are generally dictated by dosages Which inhibit unac 
ceptable adverse effects in the patient population treated. 

[0075] Dalbavancin compositions may be administered in 
a single dose or in multiple doses. When administered as a 
single dose, the dalbavancin composition is preferably for 
mulated to contain sufficient amounts of dalbavancin to 
effect antibacterial properties in vivo for at least 5 days, 
preferably at least 7 days, and more preferably at least 10 
days. 
[0076] When multiple doses are employed, dalbavancin 
can be administered Weekly for tWo or more Weeks. In one 
embodiment, dalbavancin is administered in at least tWo 
doses, often in tWo doses about 5 to about 10 days apart, 
more often once a Week for tWo Weeks. As shoWn in 
Example 1, such a dosing regimen provides signi?cant 
advantages over conventional antibiotic treatment protocols. 

[0077] Dalbavancin compositions also may be adminis 
tered in multiple doses tWo or more days or at least one Week 
apart or in one or more biWeekly doses. In some embodi 
ments, a dalbavancin composition is administered Weekly, 
folloWed by biWeekly, or monthly administration. In some 
embodiments, dalbavancin is administered at Weekly inter 
vals for 2, 3, 4, 5, 6, or more Weeks. 

[0078] Most advantageously, daily dosing is not required 
because higher, less frequent doses are used Single or 
multiple doses may range, for example, from about 0.1 to 
about 5 grams. Asingle dose of about 0.1 to about 4 grams, 
e.g., about 3 grams, may be administered for various infec 
tion treatments. Where multiple doses are administered, for 
example, Weekly, each dose may range, for example, from 
about 0.25 to about 5.0 grams. 

[0079] For embodiments in Which a single dose is admin 
istered to treat an infection, the amount of the dose may be, 
for example, about 0.1 to about 5 grams, or about 0.5 to 
about 4 grams, or about 1 to about 3.5 grams, or about 2 to 
about 3 grams e.g., about 3 grams. In some embodiments, a 
single dose of about 1, 1.5, 2, 2.5, or 3 grams is administered 
for treatment of a bacterial infection. For embodiments in 
Which a single dose is administered for prophylaxis, the 
amount of the dose may be, for example, about 0.1 to about 
3 grams, or about 0.1 to about 1 gram, eg about 0.5 or about 
0.25 gram. 

[0080] In dosing schemes that include multiple dosages, 
the individual dosages may be the same or different. In some 

embodiments, a ?rst, higher dose is administered, that is, for 
example, about 1.5 to 3 times higher, than one or more 
subsequent doses. For example, the ?rst dose may be about 
0.5 grams to about 5 grams and the second dose about 0.25 
grams to about 2.5 grams, the ?rst dose may be about 0.8 to 
about 2 g and the second dose about 0.4 to about 1 gram, or 
the ?rst dose may be about 0.4 to about 3 g and the second 
dose about 0.2 to 1.5 g. 












































