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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abecgado en ejercicio, titular de |a tarjeta profesional numero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad LABORATORIO FRANCO-COLOMBIANO, LAFRANCOL S.A., dentro
del tramite de la referencia, en ejerc.icio de lo dispuesto pbr el articulo 42 inciso 2°
de la Decision 486 de 2000, por medio del presente escrito, procedo a sustentar y
complementar la oposicién presentada el 02 de Febrero de 2009, en los siguientes

términoes:
. RATIFICACION

Comedidamente me permito presentar los argumentos planteados en la oposicidn
referida, los cuales, como se dijo en su momento, demuestran que la solicitud de
la referencia carece de los requisitos de patentabilidad establecidos por los
articulos 14, 16, 18 y 20 literal d) de la Decision 486 y que, como tal, no merece

recibir el beneficio patentario.
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Il. COMPLEMENTO DE INFORMACION

En primer lugar, y estando ante la revelacion textual de un método de tratamiento
con Tigeciclina para una infecciéon gastrointestinal, especificamente infecciones
del tipo colitis pseudomembranosa asociada a antibidticos provocada por C.
difficile y enterocolitis provocada por S. aureus y cepas resistentes a meticilina; es
relevante sefalar que dichas revelaciones, explicitamente mencionadas en todo el
capitulo reivindicatorio de la solicitud en cuestiéon, son inaceptables a la luz de la
Decision 486.

En efecto, a la luz de la normativa subregional resulta inaceptable pretender
atribuirse exclusiva sobre un método de tratamiento, ya que como lo expresa
literalmente la Decision 486 de la Comunidad Andina de Naciones en su aparte d)
del articulo 20 del capitulo |, acerca de los requisitos de patentabilidad, “no seran
patentables los métodos terapéuticos o quirurgicos para el tratamiento humano o
anirmal, asi como los métodos de diagnostico aplicados a los seres humanos o a
animales”, y si tenemos en cuenta que la solicitud en cuestidbn expone en todas
sus reivindicaciones un método de tratamiento, queda claramente expuesta la
improcedencia directa para otorgar el privilegio de patente de invencién a esta
solicitud.

En un segundo aspecto, y esta vez refiriéndenos a la carencia de nivel inventivo,
es relevante sefalar que las composiciones farmacéuticas que describe el capitulo
reivindicatorio de la solicitud colombiana en tramite, especificamente cuando se
refiere a “la composicion farmacéutica esta en forma sélida” (reivindicacion 11), a
‘la composicion farmacéutica de Tegiciclina que tiene al menos un recubrimiento
enterico” (reivindicacion 13) y a ‘granulos de multiples particulas, con
revestimiento entérico” (reivindicacidon 23); corresponden a caracteristicas de
formulaciones que son reconocidas por cualquier persona medianamente versada
en la materia, y que asi mismo se encuentran lo suficientemente descritas en el

estado de |a técnica.

Es asi como dentro de la diferenciacion de las formulaciones sélidas para
administracion oral, tales como lo son los comprimidos, existen dentro de dichos

- comprimidos unos que se pueden denominar como “comprimidos especiales”,
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dado el hecho que presentan alguna(s) caracteristica(s) farmacotécnica(s)
diferente(s) a las descritas para los comprimidos convencionales. Dentro de los
“‘comprimidos especiales” los de mayor utilizacion pueden ser los sublinguales,
orodispersables, masticables, efervescentes, multicapas, vaginales, de
implantacion, de liberacién controlada y recubiertos’. Dentro de estas dos Gltimas
categorias se encontrarian relacionadas las caracteristicas de las formulaciones
que se describen como “la composicion farmacéutica esta en forma sdlida”, “la
composicion farmacéutica de Tegiciclina que tiene al menos un recubrimiento
entérico” y “granulos de multiples particulas, con revestimiento entérico”, que
menciona la solicitud colombiana en cuestidn, ya que corresponden sin duda
alguna a granulos y/o tabletas que liberan el principio activo de manera controlada

(mas exactamente localizada) gracias a un recubrimiento gastrorresistente o

entérico.

Como cualquier persona medianamente versada en la materia reconoce, un
recubrimiento gastrorresistente o entérico, consiste en la aplicacidn de materiales
en la superficie del nucleo o formulacion inicial a recubrir, que garanticen la
integridad de la cubierta a su paso por el estomago, manteniéndose impermeables
e insolubles al pH gastrico y durante el tiempo correspondiente de transito en el
mismo. Como materiales de recubrimiento entérico se emplean, habitualmente,
polimeros de naturaleza acida, que en funcion de su pK y del pH del medio, se
mantendran no disociados (poco solubles) o se disociaran (solubles). Entre los
mas utilizados se encuentran el acetoftalato de celulosa, el acetoftalato de
polivinilo, los copolimeros del acido metacrilico (Eudagrits), la goma laca, el ftalato
de hidroxipropilmetilcelulosa, entre otros, y para conseguir el perfil de liberacion

adecuado se suele recurrir a la mezcla de diferentes agentes filmindgenos?.

Como se puede apreciar, especificamente en la reivindicacion 14 de la solicitud
colombiana en tramite, los compuestos que se describen como parte del
revestimiento entérico de dichas formulaciones, corresponden a las caracteristicas
anteriormente mencionadas para las sustancias convencionalmente utiles como
agentes de recubrimiento entérico, e inclusive se hace mencion explicita del

acetoftalato de celulosa, de los copolimeros de! acido metacrilico y del ftalato de

' Vila Jato J.L. Tecnologia Farmacéutica Volumen 11, pagina 142,
2 . - . - .o o
“ Vila lato J.L. Tecnologia Farmacéutica Volumen 11, pagina 154.
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hidroxipropilmetilcelulosa, que como vimos, son algunocs de los compuestos mas

comunes para la aplicacion de este tipo de recubrimientos.

En otras palabras, puede afirmarse que la inclusion de Tigeciclina en este tipo de
formulaciones farmacéuticas, no sustenta de ninguna manera nivel inventivo
alguno, puesto que dicha inclusion corresponde a la aplicacion rutinaria e implicita,
de los correspondientes ensayos de preformulacion y formulacion, que se
requieren cuando cualquier principio activo, junto a unos excipientes, se formulan
para obtener un medicamento con las caracteristicas de seguridad, efectividad,
eficacia y estabilidad deseadas. Esta misma argumentaciéon aplica para las
formulaciones farmacéuticas mencionadas en la reivindicaciones 6, 7, 10, 12, y 16
de la solicitud colombiana en cuestion, especificamente en lo referido a tabletas,
capsulas, pildoras, polvos y polvos liofilizados, asi como formulaciones liquidas
tipo solucion o suspension, puesto que estas formulaciones son mucho menos
complejas y al mismo tiempo son reconocidas por cualquier persona
medianamente versada en la materia y los métodos para su obtencion se

encuentran lo suficientemente descritos en el estado de la técnica.

Cabe también sendalar, qué la solicitud en cuestion, especificamente en su
reivindicacidon 12, revela una incongruencia al exponer que: “Método de
conformidad con la reivindicacion 11, caracterizado porque la forma liquida se
elige de tabletas, capsulas, polvos y torfas y polvos liofilizados” puesto que, en
primer lugar, la reivindicacion 11 a la que se refiere menciona que la formulacién
farmacéutica es a en forma sdlida, y en segundo lugar porque obviamente las
tabletas, capsulas, polvos y tortas y polvos liofilizados no corresponden a la

clasificacion de formulaciones farmacéuticas liquidas.

En otro aspecto, pero refiriéndenos aun a la carencia de nivel inventive, existen
documentos que demuestran la anterioridad de la utilidad de la Tegiciclina en el
tratamiento de los diversos tipos de infecciones gastrointestinales que se

mencionan en la solicitud colombiana en tramite, veamos:
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In Vitro And In Vivo Antibacterial Activities Of A Novel Glycylcycline, The 9-T-
Butylglycylamido Derivative Of Minocycline (GAR-936)°.

Abstract: The 9-t-butylglycylamido derivative of minocycline (TBG-MINQO) is a
recently synthesized member of a novel group of antibiotics, the glycylcyclines.
This new derivative, like the first glycylcyclines, the N,N-dimethylglycylamido
derivative of minocycline and 6-demethyl-6-deoxyfetracycline, possesses activity
against bacterial isolates containing the two major determinants responsible for
tetracycline resistance: ribosomal protection and active efflux. The in vitro activities
of TBG-MINO and the comparative agents were evaluated against strains with
characterized tetracycline resistance as well as a spectrum of recent clinical
aerobic and anaerobic gram-positive and gram-negative bacteria. TBG-MINO, with
an MIC range of 0.25 to 0.5 microgram/mi, showed good activity against strains
expressing tet(M) (ribosomal protection), tet(A), tet(B), tet(C), tet(D), and tet(K)
(effiux resistance determinants). TBG-MINO exhibited similar activity against
methicillin-resistant __Staphylococcus __aureus  (MRSA),  penicillin-resistant
streptococci, and vancomycin-resistant enterococci (MICs at which 30% of strains
are inhibited, < or = 0.5 microgram/ml). TBG-MINQ exhibited activity aqainst a wide
diversity of gram-negative aerobic and anaerobic bacteria, most of which were less
susceptible to tetracycline and minocycline. The in vivo protective effects of TBG-
MINO were examined against acute lethal infections in mice caused by Escherichia
coli, S. aureus, and Streptococcus pneumoniae isolates. TBG-MINQ, administered
intravenously, demonstrated efficacy against infections caused by S. aureus
including MRSA strains _and _strains _confaining tet(K} or tet{M) resistance
determinants (median effective doses [ED50s], 0.79 to 2.3 mg/kg of body weight).
TBG-MINO demonstrated efficacy against infections caused by tetracycline-
sensitive E. coli strains as well as E. coli strains containing either tet{M) or the
efflux determinant tet(A), tet(B), or tet(C) (ED50s, 1.5 to 3.5 mg/kg). Overall, TBG-
MINO shows antibacterial activity against a wide spectrum of gram-positive and
gram-negative aerobic and anaerobic bacteria including strains resistant to other
chemotherapeutic agents. The in vivo protective effects, especially against
infections caused by resistant bacteria, corresponded with the in vitro activity of
TBG-MINO.

In Vitro Activities of Tigecycline (GAR-936) against Multidrug-Resistant

Staphylococcus aureus and Streptococcus pneumoniae®.

Abstract: During recent years, a dramatic increase in bacterial resistance to
antibiotics has been observed worldwide, both in community and nosocomial
isolates, curtailing the use of many valuable antibiotics. In France, more than 50%
of Streptococcus pneumoniae strains-isolated in the community are resistant to
penicillin and macrolides (8), and more than 40% of Staphylococcus aureus strains
isolated in hospitals are resistant to O-lactams, aminoglycosides, macrolides, and
fluoroguinolones, including the newer compounds (0100% of the

¥ Petersen PJ, Jacobus NV, Weiss WJ, Sum PE, Testa RT. Antimicrob Agents Chemother. 1999
Aprid3(4):738-44.

" M. D. Kitzis, A. Ly, F. W. Goldstein. ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Jan. 2004,
. 366-367 Vol. 48, No. 10066-4804/04/$08.001 10 DOI: 10.1128/AAC.48.1.366-367.2004 '
Copyright © 2004, American Society for Microbiology.
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methicillinresistant S. aureus [MRSA] strains) (5). S. aureus strains with low-leve/
resistance to glycopeptides have been isolated in our hospital for more than 10
years (6), and resistance to quinupristin-dalfopristin (Synercid) is not uncommon
due fo the frequent use of cral pristinamycin in France. Most of these multidrug-
resistant (MDR) bacteria are resistant to tetracyclines, emphasizing the need for
new compounds. Tigecycline (GAR-936) is the 9-t-butylglycylamino derivative of
minocycline, a new generation of tetracyclines called glycylcyclines. These
glyeyicyclines overcome tetracycline resistance due to both ribosomal protection
and efflux determinants (1-3, 7). The aim of this study was to assess the in vitro
activity of GAR-936 against MDR S. pneumoniae and S. aureus in comparison with
tetracycline, minocycline, telithromycin, linezolid, and quinupristin-dalfopristin.

In Vitro Activity Of Tigecycline Against 6792 Gram-Negative And Gram-
Positive Clinical Isolates From The Global Tigecycline Evaluation And
Surveillance Trial (TEST Program, 2004)°,

Abstract: Tigecycline, a new glycylcycline antibiotic, has shown promising in vitro
activity against many common pathogens, including multidrug-resistant strains. To
determine the activity of tigecycline against a broad range of pathogens from
diverse populations and geographic areas, the Tigecycline Evaluation and
Surveillance Trial (TEST Program) commenced in 2003. This study evaluated the
activity of tigecycline and commonly used antimicrobials against 6792 clinical
isolates from 40 study centers in 11 countries. Tigecycline was the most active
agent tested against Gram-positive facultative species including multidrug-resistant
strains. MIC90 results (microg/mL) for tigecycline against Enterococcus faecalis,
Enterococcus faecium, Staphylococcus aureus, Streptococcus agalactiae, and
Streptococcus pneumoniae _were  0.12, 0.12. 0.25 _and 0.25 microg/mlL,
respectively. Tigecycline was active against Enterobacteriaceae with an MIC90 of
1 microg/mL. Haemophilus influenzae was very susceptible to tigecycline with an
MIC90 of only 0.25 microg/mL. Pseudomonas aeruginosa was the Jleast
susceptible organism tested against tigecycline. Tigecycline appears to be a
promising new glycyicycline agent for the treatment of many types of pathogens
with varying resistance phenotypes.

Antimicrobial Activity Of Tigecycline (GAR-936) Tested Against 3498 Recent
Isolates Of Staphylococcus Aureus Recovered From Nosocomial And

Community-Acquired Infections®.

Abstract: Tigecycline is a novel 9-t-butylglycylamido derivative of minocycline that
has demonstrated activity against a variety of Gram-positive and-negative bacterial
pathogens. In vitro activity of tigecycline and comparator agents was determined
for 3498 recent (2000-2003) strains of Staphylococcus aureus recovered from
patients _with either nosocomial or community-acquired infections. Oxacillin-
susceptible and-resistant S. aureus from both patient populations displayed

* Hoban DJ, Bouchillon SK, Johnson BM, Johnson JL, Dowzicky MJ; Tigecycline Evaluation and
Surveillance Trial (TEST Program) Group. Diagn Microbiol Infect Dis. 2005 Jul;52(3):215-27.

® Fritsche, TR | Jones, RN, International Journal of Antimicrobial Agents [Int. J. Antimicrob. Agents]. Vol.
24, 1n0. 6, pp. 567-571. Dec 2004,
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identical results for tigecycline (MIC sub(50) and MIC sub(90) results at 0.25 and
0.5 mg/L, respectively) and all strains were inhibited by 1 mg/L or less. While co-
resistances to other antimicrobial classes were present in oxacillin-resistant strains,
susceptibility to tigecycline remained unaffected, making the compound an
attractive candidate for treatment of serious hospital as_well _as _community-

acquired staphylococcal infections.

- antibiotic-resistan

Como se puede apreciar en todas las anteriores publicaciones de caracter
cientifico, la utilidad de Tigeciclina en el tratamiento de infecciones producidas por
bacterias anaerobias, especificamente cepas de S. aureus resistentes a meticilina
es ampliamente reconocida, y por lo tanto resulta mas que evidente para una
persona medianamente versada en la materia, incluir y utilizar Tegiciclina a través
de formulaciones farmaceéuticas, para el tratamiento de infecciones como las que

reivindica la solicitud colombiana.

La publicacién internacional WO 2004/017925 publicada el 04 de Marzo de 2004 y
titulada "METHODS AND REAGENTS FOR PREVENTING BACTEREMIAS”

revela:

b) orally administering to said patient one or more aniibiotics selected
from the group consisting of: teicoplanin, daptomycin, oritavancin,

dalbavancin, everninomycin, virginiamycin, quinupristin, dalfopristin,

linezolid, tigecycling; pristinamycin, nisin, moenomycin, gemifloxacin,

tunicamycin, cinnamycin, laspartomycin, novobiocin, ciprofloxacin,
moxifloxacin, chloramphenicol, nitrofurantoin, cyclo-(Leu-Pro), fosfomycin,
telithromyecin, azithromycin, magainin, iseganan, BMS-284,756, L-749,345,
ER-35,786, S-4661, 1.-786,392, MC-02479, Pep5, RP 59500, and TD-6424 in
an amount and for a duration sufficient to substantially decolonize the intestmal

tract of said patient of said bacteria.

(..)

7. The method of any of claims 1, 2, or 5, wherein said bacteria are
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13. The method of claim 12, wherein said bacteria is S. aureus, S.
epidermidis, S. hominis, S. saprophyticus, S. hemolyticus, S. capitis, S.
auricularis, S. lugdenis, S. warneri, S. saccharolyticus, S. caprae, S. pasteurii,
S. schleiferi, S. xylosus, S. cohnii, or §. simulans.

()

23. The method of any of claims 1, 2, or 5, wherein said patient has or 1s

at risk for teritis, col

La publicacion internacional WO 2004/096143 publicada el 11 de Noviembre de
2004 y titulada “METHODS FOR REDUCING OR PREVENTING TRANSMISSION
OF NOSOCOMIAL PATHOGENS IN A HEALTH CARE FACILITY" revela:

a. 1dent1fy1ng a carrier who is colomzed with a nosocomial

pathogen; and

b. administering an antibiotic, in an amount and for a duration
sufficient to prevent colonization or infection by said pathogen,
to a population of individuals at risk of being colonized or

infected by said pathogen from said carrier.

()

2. The method of claim 1, wherein the gastrointestinal tract of said

carrier is colomzed with said nosocomial pathogen

: admlmste%j"d to said ca
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7. The method of claim 1, wherein said antibiotic is selected from the
group consisting of teicoplanin, daptomycin, oritavancin, dalbavancin,

everninomycin, quinupristin/dalfopristin, linezolid, tigecycline, colistin,

amphotericin, nystatin, iseganan, and ramoplanin.

(..)

epidermidis, S. hominis, S. saprophyticus, S. hemolyticus, S. capitis, S.

auricularis, §. lugdenis, S. warneri, S. saccharolyticus, S. caprae, S. pasteurii,

S. schleiferi, S. xylosus, S. cohnii, or S. simulans.

()

- methicillin:

“difficile or Clostridium perfringens.

La publicacion internacicnal WO 2005/023263 publicada el 17 de Marzo de 2005 y
titulada “USE OF TIGECYCLINE, ALONE, OR IN COMBINATION WITH
RIFAMPIN TO TREAT OSTEOMYELITIS AND/OR SEPTIC ARTHRITIS” revela:

tlgecyclm

Staphylococcus epidermidis, or Haemophilus influenzae.

(.
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9. The method of claim 8 where the antibiotic resistance is selected from the group

consisting of- methlcﬂll ' resxst' '_e . glycopeptide resistance, tetracycline resistance,

oxytetracyclme resmtance 'doxycyclme resistance; chlortetracycline resistance,
minocycline resistance minocycline resistance, glycylcycline resistance, cephalosporin

resistance, ciprofloxacin resistance, nitrofurantoin resistance, trimethoprim-sulfa

La patente americana US 2004/0106590 publicada el 03 de Junio de 2004 y
titulada "METHODS AND REGENTS FOR TREATING INFECTIOBNS OF
CLOSTRIDIUM DIFFICILE AND DISEASES ASSOCIATED THEREWITH® revela:

Clostridium dzﬁflczle in said sub]ect sa1d method comprlsmor
administering to said subject an effective amount of rifalazil.

.)

13. The method of claim 1, further comprising adminis-
tering to said subject one or more antibiotics selected from
the group consisting of f-lactams, -lactamase inhibitors,
aminoglycosides, tetracyclines, lipopetides, macrolides,
ketolides, lincosamides, streptogramins, sulphonamides,
oxazolidinones, quinolones, rifamycins, glycopeptides, met-
ronidazole, garenoxacin, ramoplanin, faropencm, poly-
myxin, tigecycline, AZD2563, and trimethoprim.

Como se puede apreciar en estas tres anterioridades, se menciona la utilidad de la
Tigeciclina en el tratamiento de infecciones relacionadas a cepas de S. aureus,

cepas resistentes a fa meticilina y cepas de C. difficile, asi como en el tratamiento
de colitis.

En conclusién, la solicitud colombiana en tramite carece de los requisitos
fundamentales para otorgarsele e! privilegio de patente de invencion, en primer
lugar, porque incurre en una improcedencia directa de patentabilidad al reivindicar
metodos terapéuticos relacionados a Tegiciclina, y en segundo lugar porque

carece absolutamente de nivel inventivo al formular Tegiciclina en formulaciones
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tipo granulos o tabletas con recubrimiento entérico, para e! tratamiento de diversos
tipos de infecciones relacionadas a dicho uso, en donde ambos temas se

encuentran lo suficientemente descritos en el estado de la técnica.

Por todo lo anterior, le solicito Sefor Superintendente, que analice los argumentos
citados con el rigor y detenimiento habituales y que decrete, ademas de la

negacion de la solicitud en comento, el archivo del citado expediente.
Ill. ANEXOS

> Vila Jato J.L. Tecnologia Farmacéutica Volumen Il, paginas 142 y 154.

» Abstracts de todas las publicaciones cientificas mencionadas en el acapite de
Complemento de Informacion. |

> La publicacién internacional WO 2004/017925 publicada el 04 de Marzo de
2004 vy titulada “METHODS AND REAGENTS FOR PREVENTING
BACTEREMIAS” capitulo reivindicatorio.

» La publicacidon internacional WO 2004/096143 publicada el 11 de Noviembre
de 2004 vy titulada "METHODS FOR REDUCING OR PREVENTING
TRANSMISSION OF NOSOCOMIAL PATHOGENS IN A HEALTH CARE
FACILITY" capituio reivindicatorio.

» La publicacion internacional WO 2005/023263 publicada el 17 de Marzo de
2005 y titulada “USE OF TIGECYCLINE, ALONE, OR IN COMBINATION WITH
RIFAMPIN TO TREAT OSTEOMYELITIS AND/OR SEPTIC ARTHRITIS”
capitulo reivindicatorio.

> La patente americana US 2004/0106590 publicada el 03 de Junic de 2004 y
titulada "METHODS AND REGENTS FOR TREATING INFECTIOBNS OF
CLOSTRIDIUM DIFFICILE AND DISEASES ASSOCIATED THEREWITH"

capitulo reivindicatorio.

Senor Superi

JOSE LU ILLAMIZAR
C.C. 79.152.473 de Usaquén

T.P. 44655 del C. Sdela J.
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In Vitro and In Vivo Antibacterial Activities of a Novel Glycylcycline,

the 9-z-Butylglycylamido Derivative of Minocycline (GAR-936)

P. J. PETERSEN,* N. V. JACOBUS, W.J. WEISS, P. E. SUM, anp R. T. TESTA

. Infeciious Disease Research Section, Wyetl-Ayerst Research,
Pearl River, New York 10965
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The 9-z-butylglycylamido derivative of minocycline (TBG-MINO) is a recently synthesized member of a novel
group of antibiotics, the glycylcyclines. This new derivative, like the first glycyleyclines, the NN-dimethylgly-
cylamido derivative of minocycline and 6-demethyl-6-deoxytetracycline, possesses activity against bacterial iso-
lates containing the two major determinants responsible for tetracycline resistance: ribosomal protection and
active efflux. The in vitro activities of TBG-MINO and the comparative agents were evaluated against strains with.
characterized tetracycline resistance as well as a spectrum of recent clinical aerobic and anaerobic gram-posi-
tive and gram-negative bacteria. TBG-MINQ, with an MIC range of 0.25 to 0.5 pg/ml, showed good activity
against strains expressing fef(M) (ribosomal protection), fef(A), ret(B), tet(C), tet (D), and rer(K) (efflux resis-
tance determinants). TBG-MINQ exhibited similar activity against methicillin-resistant Staphylococcus anreus
(MRSA), penicillin-resistant streptococei, and vancomycin-resistant enterocoeci (MICs at which 90% of strains
are inhibited, =0.5 pg/ml). TBG-MINQ exhibited activity against a wide diversity of gram-negative acrobic and
anaerobic bacteria, most of which were less susceptible to tetracycline and minocycline. The in vive protective
effects of TBG-MINO were examined against acute lethal infections in mice caused by Esclierichia coli, S. aureus, and
Streptococcus prieumoniae isolates. TBG-MINO, administered intravenously, demonstrated efficacy against in-
fections caused by §. aunreus including MRSA strains and strains containing tet(K) or fet(M) resistance deter--
minants (median effective doses [EDg,s], 0.79 to 2.3 mg/kg of bedy weight). TBG-MINO demonstrated efficacy
against infections caused by tetracycline-sensitive E. cofi strains as well as E. coli strains containing either
ret{M) or the eflux determinantzez(A), tet(B), or tet{C) (EDs, 1.5 to 3.5 mg/kg). Overall, TBG-MINQ shows anti-
hacterial activity against a wide spectrum of gram-positive and gram-negative aerobic and anaerobic bacteria
including strains resistant to other chemotherapeutic agents. The in vivo_protective effects, especially against

infections caused by resistant bacteria, corresponded with the in vitro activity of TBG-MINO.

“Tetracycline antibiotics were first isolated at Lederle Labo-
ratorics.in 1945 and represented a significant advancement in
the treatment of many infections (4, 7). However, due to an
increased incidence of resistance among many bacteria (27),

-the use of the tetracyclines has been reiegated to second- and

third-line drug categories for most clinical indications (16, 25).
Thesynthesis of new derivatives containing the N,N-dimethyl-
glycylamido (DMG) substitution at the 9 position of mino-
cycline and of 6-demethyl-6-deoxytetracycline (DMDOT)
represented a significant advance in the tetracycline class of
antibiotics (29). These new derivatives were named the glycyl-
cyclines and were shown to be active against a wide spectrum
of gram-positive’ and gram-negative bacteria, including resis-
tant strains (§, 9, 12, 22, 31, 33, 34).

Derivatives in.the minocycline series were found to be better
tolerated than the DMDOT serics in studics with rats (data not
shown). In the present study we investigated the in vitro activ-
ity and in vivo efficacy of 4 new member of the glyeyleyclines,
TBG-MINQO, the 9-t-butylglycylamido derivative of minocy-
cline (Fig. 1), which was selected on the basis of its better
tolerability and improved activity against tetracycline-resistant
strains compared with those of DMG-DMDOT. The activity of
TBG-MINO was determined against strains harboring charac-
terized tetracycline resistance determinants and recent clinical
isolates. The activities were compared with those of DMG-
DMDOT, DMG-MINQO, minocycline, tetracycline, and other

) Com.apondmg author. Maiting address: Wyeth Ayerst Rescarch,
401 N. Middietown Rd., Pearl River, NY 10965. Phone: (914) 732-

3070, Fax: (914) 732-56'”. E-mail: petersp@war.wycth.com,

antimicrobial agents. The efficacy of TBG-MINO wag com-
pared with thosc of DMG-DMDOT and minocycline against
murine systemic infections caused by bacterial strains harbor-
ing characterized tetracycline resistance determinints, laboratory
strains, and recent clinical isolaies adapted for murine infection.

MATERIALS AND METHODS

Organisms. Routine clinical isolates were collected from various medicul
centers in the United States and Canada between 1959 and 1994, 1dentification
of each culture was done by conventional methods, as fallows: gram-negative

rods with the API 20E system (Analytab Products, Plainville, N.Y.) and the NF

system (Remel, lenexa, Kans.}, anaerobes by the procedure outlined in the
Wadsworth Anacrobie Bacteriology Munual (30), enterocoeet by biochemical tests
as recommended by Facklam and Collins (6), streptococci with the APE 20 Serep
system (Analytab Products). and staphylococci with the Staph Trac system (Analy-
tab Products). Stephylococens aieus was also confirmed by a coagulase-test.
Methicillin-resistance in §. aureus was determined with a plate containing ox-
aciflin at 6 wg/mt, as described in the Manual of Clinical Microbiology (28). Pen-
icillin-resistant (MICs. 22 pefml) Streptococcus pnewmnoniae isolates were
obtained from A. Barry, Clinical Microbiology institute, Tualatin, Oreg,, und
5. Block, Bardstown, Ky. Strains with tetracycline resistance determinants und
the vancomycin-resistant enterococei were abtained from the sources described
previously (31). All isolates were stored frozen in skim milk at —70°C,
Aatibiotics. Standord powders of TBG-MINO, DMG-MINO, DMG-
DMDOT, vancomycin, minocycling, and tetracycline were obtained from Wyeth-
Ayerst Laboratories, Pearl River, N.Y.; erythromycin was obtained from Sigma
Chemicai Co., St. Louis, Mo; ciprofloxacin was obtained from Buyer Laborato-
ries, West Haven, Conn.; c;fmudlmg was obtained from Glaxo Group Research,

Ware, Herts, United Kingdom; and imipenem was obtained from Merck & Co.,

West Point, Pa.

En vitro susceptibility testing, The sctivities of the antibiotics were delermined
by the agar dilution method by following the recommendations of the Natioral
Committes for Clinical ubom{nrv Standards (20, 21). Mueller-Hinton 11 agar
wis used 1o test nonfastidious aerobic bacteria. The medium was supplemented
with 5% sheep blood for the testing of sircptococeal isolates and 15 pg of B-NAD
per ml. 15 ug of hematin per ml. and § mg of yeast extract per ml for the testing

\?
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FIG. 1. Chemical structure of TBG-MINO.

of Haenaphilis influenzoe und Moraxefla catarrhalis. GC agar supplemented with

% hemaoglobin and 19 IsoVituleX was used o test Nciseria gonorhoeae,
Anaerobic hacteria were tested on Wilking Chalgren agur supplemented with 5%
tysed sheep hlood and 0.001% vitamin K. The inocula. which were adjusted to
the recommended densities (107 CEUjml for acrobes and 10¥ CFU/mI for unaer-
ahes), were applied to the surfaces of the agar plates with o Steers replicator.
Test plates were incubated at 35°C for 18 1o 24 h in ambient sir for nonfastidious
acrobic bactert and streptococei and in COy for AL gonarrhoeas, M. influenzae,
and M. cotarchaiis. Anacrobie bacteria were incubated in an anaersbic chamber
{Cuy Laboratories, Ann Arhor, Mich.) at 35°C for 48 h. The MIC was defined as
the fowest concentration of the antimicrobial agent that completely inhibited the
growth of the organism as delected by the unaided eye.

In vivo cHicacy against murine infections. The therapeutic effects of the
antibiotics were determined against acute lethal infections in mice (3) caused by
minpeycline-susceptible and minocycline-resistant gram-positive and gram-neg-
ative bacteria. Female CD-1 mice from Charles River Laborotories (weight, 20 +
2 g euchy were chailenged by intraperitoneal injection of 0.5 ml of a bacterial
suspension in either 5% hog gastric mucin or broth (10 16 100 6% lethal doses).
Five 10 six doses of the antibiotic in phosphaie-buffered satine (0.01 M; pH 7.4)
were administered intravenously (0.2 ml) or orally (0.5 mi) a1 0.5 b postinfection.
For mice infected with Ischerichia coli JC3272 Te” te1(B), a second dose of the
antibiotic was given 3 h kater, In euch test, five animals were treated with cach
dose. All the untreated conteols died within 48 h of infection. The median
effective dose (IDy,) was determined by probit analysis of the 7-day survival
ratios pooled from three separate tests (8).

RESULTS

In vitro activity against tetracycline-resistant strains. The in
vitro activity of TBG-MINO against prototype strains possess-
ing characterized tetracycline resistance mechanisms is sum-

marized in Table t. TBG-MINO had similar activity (MICs,
=0.5 pg/ml) against tetracychine-susceptible and tetracycline-
resistant E. coli strains carrving the efflux resistance determi-
nants fet(A), ret(B), 1e¢(C), and fet(D) and the strain carrying
the ribosomal protection resistance determinant rei(M). TBG-
MINO had activity similar 10 those of DMG-MINO and DMG-
DMDOT against E. coli strains containing the ter(B) and ter(D)
efflux resistance determinant and the ribosomal protection re-
sistance determinant ferf(M); however, TBG-MINO was morc
active than DMG-MINO and DMG-DMDOT against £ coli
strains containing efflux resislance determinants fef(A) and
1et{C). Minocycline demonstrated poorer activity (MIC range,
4 to >32 pg/ml) against all of the E. coli strains carrying the
resistance determinants, TBG-MINO, with MICs of 0.5 pg/
ml, was as active as DMG derivatives against the iet(K) (ef-
flux)- and rer(M)-containing S. anreus strains. Minocycline was
slightly more active than the glycyleyclines against ref(K)-con-
taining S. awreus but had poorer activity against the three
S. awreus strains containing ter{M).

In vitro activity against recent clinical isotates. TBG-MINQ
showed good activity against isolates of methicillin-resistant
S aureus (MRSA) and methicillin-resistant coagulase-negative
staphylococci (MICs at which 90% of isolates are inhibited
[MICqq8], =1 pg/ml). This activity was similar to that of mino-
cycline and was 2 o 3 dilutions iower than those of DMG-
MINO and DMG-DMDOT (Table 2). Against methicillin-

TABLE 1. In vitro activities of TBG-MINO, DMG-MINO, DMG-DMDOT, minocycline, and tetracycline against
strains with characterized tetracycline resistance determinants

Qrganism Strain Rcs:s[;‘m‘cc MIC (bgmb -
determinant TBG-MINO DMG-MINO DMG-DMDOT Minocycline Tetracycline
E. coli UBMS 88-1 tet(B) 05 0.5 05 16 >32
E. coli . MC4100 1e1(B) 0.5 0.5 0.5 8 >32
E coli 13272, pRP1 tet(A) 0.5 2 2 4 32
E. coli 13272, pBR322 tet(C) 0.25 2 2 4 >32
E. coli 13272, pRAI tet{D) 0.25 0.25 .25 8 >32
E. coli UBMS 90-4 tet(M) .25 0.25 0.25 >32 >32
E. coli UBMS 90-5 Sensitive - .25 0.5 0.25 1 1
E. coli ATCC 25922 Control - 025 0.25 0.2 0.5 1
S. aureus UBMS 88-7 tet{K) 0.5 1 1 0.25 >32
S. aureus UBMS 88-5 tei{M) 0.5 0.25 0.25 4 >32
S. aureus UBMS 90-1 teir(M) 0.25 -0.25 0.12 4 >32
S. aureus UBMS 90-2 tet(M) 0.25 0.25 0.25 2 32
S. aureus UBMS 90-3 Sensitive 0.25 0.25 0.12 0.06 0.12
§. aureus ATCC 29213 Control 0.5 0.25 025 0.06 0.25
S. aurcus Smith Sensitive 0.25 0.25 0.12 0.06 0.12
E. faccalis UBMS 90-6 tet(M) 0.25 0.12 0.25 16 >32
E. fuecalis ATCC 29212 Control 0.25 0.12 0.12 1 8
N. gonorrhoeae 6418 tet(M) 1 i 1 16 >32
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TABLE 2. In vitro activities of TBG-MINO and comparative antibiotics against gram-positive isolates

MIC (pgfml)

MIC (kp/mi)

Organism - Organism S
(no. of isodates) Antibiotic Ruange S0% 0% (no. of isolates) Antibiotic Runge 50%% 98

Swaphylococeus aureus, methi- TBG-MINO 0.25-1 05 04 Enterococeus faccium (11) TBG-MINO  0.12-025 025 (.25
cillin resistant {12) DMG-MINO 1.12-2 0.25 2 DMG-MINO  0.06-0.12 012 (.12
DMG-DMDOT  (1.25-2 5 2 DMG-DMDOT  0.12-0.25 0z a2

Minocycline 1.03-4 0.12 ] Minocydline 0.06-16 006 4

Tetracyeline 0.25-»32 05 >32 Tetracycline 0.25->32 025 32

Ciprofloxacin 0.25-2>32 8 32 Ciprofloxacin 14 4 4

Yancomycin 0.5-2 1 1 Vancomycin (125-2 ! 2

Erythromycin =32 =32 >32 - Erythromyein 0.5->32 4 »32
Staphylococcirs aeus. methi-  TBG-MINQ 0.5 0.5 0.5 Enterococcns spp., vanco- TBG-MIND 0.12-0.25 025 025
cillin susceptible (13) DMG-MINO 0.25-0.5 0.5 0.5 mycin resistant (10) DMG-MINO 0.06-0.25 0.2 0.25
DMG-DMDOT 0.5 0.5 0.5 PMG-DMDOT  0.12-0.25 0.12 0.25

Minocycline 0.12 0.12 0.12 Minocycline 0.06-8 006 8

Tetracyeline 0.5 0.5 0.5 Tetracycling 0.25->32 0.25 >32

Ciprofioxacin 0.5-1 0.5 1 Ciproﬂoxagin 0.54 4 4

Vancomycin 0.5-1 i 1 Vuncomycin =32 >32 =32

Erylhromycin 0.5-1 0.3 0.5 Ervthromyein >32 >32  =»32
Coagulasc-ncgative staphylo-  TBG-MINQ 0.25-2 (1.5 1 Steptacoccus prA:elfmomue, ?;“C':MINO ?8{’_02“; “'(]2, 0.12
cocel, methicillin resistat DMG-MING 0.25-8 0.5 4 penicillin resistant (10) MG-MINO 103-0.1 006 006
. \ DMG-DMDOT  (1.06-0.12 012 ti2

{13) DMG-DMDOT  0.12-8 ! 8 Mi i 0128 J 4

Minacyeline  0.12-1 0.5 i fnocycine P .
b Tetracycline 0.5-32 32 3

Tetracycline 0.25->52 4 >32

Ciprofloxacin 0.25-:»32 0.5 32

Vancomycin 1-2 2 2

Erythromycin 112->32 >32 =32
Coagulase-negative stuphylo-  TBRG-MINQ (L.12-0.5 0.25 0.5

cocci, methicillim suscepti-  DMG-MINO - "(,12-0.5 0.25 0.5

ble (16) DMG-DMDOT  0.12-1 0.25 0.5
Minocyeline 0.06-0.5 0.12 0.25
Tetracycline 0.12-32 0.5 32
Ciprofloxacin 1.12-1 Q.25 0.3
Vuncomycin -2 i 2
Erythromycin 0.12->32 012 1
Futerococeus Juecalis (11) TBG-MINO 0.12-05 025 .5
DMG-MINO 0.06-0.25 0.25 0.25
DMG-DMDOT  0.12-0.5 0.25 0.25
Minacyeline 0.06-16 8 8
Tetracycline {.25-32 Ky 32
Ciprofioxacin 1-32 1 2
Vancomycin -4 2 2
Erythromycin 1-16 i 8

Vancomycin .25-0.5 0.5 V)
TBG-MINO
DMG-MINO
DMG-DMDOT
Minocycline

(106-0.12 0.06 0.12
(.06-0.25 0.06 012
0.06-0.5 0.06 012
0.06-0.5 012 0.12

Streptacoccus prewinoniae.
peaicillin susceptible (10)

Tetracycline 124 025 0.5
Vancomyein 0.12-1 0.5 0.5
Streplococens pyogenes (10) TBG-MINO 0.12-0.5 012 025
DMG-MINO 0.06-0.12 012 (12
DMG-DMDOT 0.12 0.12 0.12
Minacycline 0.06-0.25 006 012
Tetracycline 0.25-16 0.25 0.25
Vancomycin s 0.5 0.5
Streptococeus agalactive (10)  TBG-MINQ 0.12-0.5 012 025
DMG-MINO 0.12-05 0.12 0.3
DMG-DMDOT  0.12-1 032 025

0.12-16 16 16
0.25-32 32 32
0.5-1 0.3 0.5

Minocycline
Teirucycline
Vancomycin

susceptible staphylococei, the three glycyleycline derivatives had
equivalent activities (MICs, =().5 pug/mi). TBG-MINO and the
DMG derivatives demonstrated activity against Enterococcus
Juccalis and Enrerococcus faecium, including vancomycin-resis-
tant strains {MICys5, =0.5 pg/mi). The three glycyleyclines, mino-
cvcling, and tetracycline exhibited good activity against Strep-
fococcus pyogenes and penicillin-susceptible S. preumoniae;
however, TBG-MING and the DMG derivatives were 32 (o 64
times more active than minocycline against Strepfocaccus aga-
factiae and penicillin-resistant S. pneumoniae. No differences in
the aclivity of TBG-MINO between penicillin-suscepiible and
penicillin-resistant S. preumoniae isolates were noted. Tn gen-
eral, TBG-MINQ, with MICs of =1 pg/ml, displayed greater
activity than the other comparative antibiotics, vancomycin,
ciprofloxacin, and erythromycin, against most of the staphylo-
coccal and-enterococcal isolates tested.

TBG-MINO, with a range of MICs of 0.5 10 § pg/ml, was 4
10 32 times more active than minocycline against clinical iso-
lates of E. coli, Shigella spp., Citrobacter diversus, Salmonella
spp., Providencia spp., Morganella morganii, and N. gonorrhoeac
(Table 3). TBG-MINQ was generally as active or more active
than minocycline against most strains of Klebsiella spp., Citro-
bacter freundii, Enterobacter spp., Serratia imaicescens, Proteus
mirabilis, Proteus vulgaris, Burkholderia cepacia, and Pseudamo-

nas acruginosa. In gencral, the three glyeyleyelines demonstrat-
ed similar activities against gram-negative isolates; however,
grealer activity was observed with TBG-MINO than with DMG-
MING or DMG-DMDOT (MIC,,s, <0.5 versus 4 ug/ml, re-
spectively) against E. coli strains for which minocycline MICs
were elevated (MICy,, 16 png/ml). TBG-MINO, DMG-MINO,
and DMG-DMDOT were generally less active than ciprofioxa-
cin, imipenem, and ceftazidime against most gram-negative bac-
teria. However, organisms resistant to these antibiotics showed
no cross-resistance with the glycyleyclines.

TBG-MINO and the other glycylcycline derivatives, with a
range of MICs of 0.12 to 2 pg/ml, were more active than
minocycline against Bacieroides spp., Prevotella spp., Clostri-
diwm difficile, and anaerobic gram-positive cocei (Table 4). For
some members of the Bacteroides fragilis group, the MICs of
TBG-MINO but not those of DMG-MINO or DMG-DMDOT
were found to be elevated (1 to 2 wg/ml). In general, the three
glycyleyclines were more active than cefoxitin but were less
active than imipenem against most of the anaerobic bacteria
tested.

In vivo efficacy. Administered as a single intravenous dose,
TBG-MINO showed efficacy against infections caused by tetra-
cycline-susceptible and tetracycline-resistant 8. aurens and E. coli
strains in mice (Table 5 and 6). Against an infection with
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TABLE 3. In vitro activities of TBG-MINO and comparative antibiotics against gram-negative isolates
al ~ 4
Organism Autibiotic MIC (e/md) Organism Antibiotic MIC (g
{no. of isvlates) Range 500 80% (no. of isolates) Range 505 Y%
FEscherichia coli (minocycline TBG-MINO 0.25-1 0.5 05 Enterobacter cloacae (10) TBG-MINO 1.2 i 2
MIC, 21 pg/ml (32) DMG-MINO 0.25-4 0.5 4 DMG-MINO 1-2 1 2
DMG-DMDOT 0254 i 4 DMG-DMDOT 1-2 1 2
Minacycline =32 8 16 Minocycline 2-4 4 4
Tetracycline 2-»32 =32 >32 Tetracyeline 24 4 4
Ciprotioxacin 0.008-32 0008 0015 Ciprofloxacin -~ =0.004-0.06  0.03 0.03
Imipenem 0.06-0.25 012 .12 Imipenem (.25 0.25 0,25
Cefrazidime 0.06-1 112 0.25 Celtazidime 0.42->32 025 =32
Lscherichia coli (minocycline  THBG-MINO (1.25-0.3 0.5 0.5 Enterobacter acrogenes (10)  TBG-MINO 1 1 |
MIC, =05 ng/mi) (14) DMG-MINO 0.25-0.5 (125 0.5 DMG-MINO 1 1 I
DMG-DMDOT 0.3 0.5 0.5 DMG-DMDOT ] 1 1
Minocycline - 1.25-0.5 0.5 0.5 Minocycling 2 2 2
Tetracycline 1-2 1 2 ‘Tetracycling 2 2 2
Ciprofloxacin =0.004-0.25 =0.004 .03 Ciprofloxacin =0.004-0.03 0.015 0.03
Imipenem 0.06-0.12 (.12 0.12 Imipenem 0.25-2 0.25 2
Ceftazidime 0.06-0.25 012 0.12 Ceftazidime 0.12-232 012 >32
Shigella spp. (26) THG-MINO 0.12-0.5 025. 0S5 Providencia spp. (10) TBG-MINO 4-8 4 8
DMG-MING 0.12-1 .25 0.5 DMG-MINQ 2-8 3 8
DMG-DMDOT 0.12-1 0.5 0.5 DMG-DMDOT 4-8 4 8
Minocycline 0.25-16 2 4 Minocycline 4->32 16 =32
Tetracycline 1->32 >32 >32 Tetracyeline 4-2232 32 >32
Ciprofloxacin  =0.004-0.015 =0.004  0.008 Ciprofloxacin ~ =0.004-0.25 003 0.25
Imipenem 0.0640.5 0.12 0.25 Imipenem 1.25-2 1 2
Ceftuzidime 0.06-0.12 0.12 012 Ceftazidime 1.03-4 0.06 4
Klebsiclla pnenmoniue (10)  TBG-MINO 0.5-2 1 2 Proteus mirabilis (15) TBG-MINO 28 4 ]
DMG-MING 0.5-1 1 1 DMG-MINO 116 4 8
DMG-DMDOT 0.5-1 1 1 DMG-DMDOT hi2-2 1. 1
Minocycline -4 2 4 Minocyeline 2-32 8§ 16
Tetracycline -4 2 2 Tetracycline 1-32 16 32
Ciprofloxacin 0.008-0.03 0.03 0.03 Ciprofloxacin 0U08-0.06  0.06° 0.06
Imipenem 0.12-0.3 0.12 0.25 Imipenem 0.003-0.12 0.06 1AV
Cefrazidime 0.06-0.5 iz 0.12 Ceftazidime 0.0E5-43.06 0.03 .03
Klehsiella oxyroca (10) TBG-MINO 1 1 1 Proteus vudgaris (15) TBG-MINO 1-4 4 4
DMG-MING 1 1 1 DMG-MINO 0.5-4 1 2
DMG-DMDOT 1 1 1 DMG-DMDOT 0.25-1 0.5 ]
Minocycline -8 2 2 Minocycline 05-8 2 4
Tetracycline 232 2 2 Tetracycline 0.5->32 8 32
Ciprofloxacin 0.008-0.03 gois 0013 Ciprofloxacin 0.008-0.25 0.085 (12
Imipenem 0.12-0.25 0.12 0.25 Imipenem 0.03-0.12 0.06 012
Ceftazidime 0.06-0.5 012 0.12 Ceftazidime 0.015-0.25 0.03 006
Citrobacter freundii (10) TBG-MINO 0.5-8 i 2 Morganella morganii (10) TBG-MINO -8 4 4
DMG-MINQ 0.5-8 1 2 DMG-MINQ -4 4 4
DMG-DMDOT -8 1 1 DMG-DMDOT -4 2 2
Minocycline 1-32 4 4 Minoeycline 2->32 4 16
Tetracycline 116 2 2 Telracycline 2-»32 2 »>32
Ciprofloxacin -~ =0.004-16 G015 012 Ciprofluxacin =~ 50.004~1 0.008 0.03
linipenem 0.25-2 0.5 1 Imipenem 2-4 2 4
Ceftazidime 0.12->32 2.5 8 Cetlazidime 0.06-32 0.i2 32
Citrobacter diversus (10) TBG-MINO 0.5-2 1 1 Pseudomonas aerginosa TBG-MINO ‘816 16 i6
DMG-MINO 0.5-2 1 1 an DMG-MING -8 8 8
DMG-DMDOT 1-2 1 1 DMG-DMDOT 4-16 3 &
Minocycline 1-4 2 4 Minoeyeline 2-8 8 8
Tetracycling 28 2 4 Tetracycline 8-232 16 =32
Ciprofloxacin =0.004-0.06 0.008 006 Ciprofloxacin 0.12-2 0.25 2
Imipenem 0.06-12 0.06 0.1z Imipenem 0.5-2 i i
Ceftazidime 0.12-40.5 012 0.5 Ceftazidime 0.5-32 2 16
Salmonefla spp. (14) TBG-MINO 0.25-2 1 1 Burkholderia cepacia (10) TBG-MINO 0.5-4 2 4
DMG-MINO 054 0.5 1 ’ DMG-MINO 0.54 b 4
DMG-DMDOT 0.5+ 0.5 1 DMG-DMDOT (.5-4 2 4
Minocycline (1.5-32 2 6 . Minocycline 0.06-2 0.5 2
"Tetracycline 1->32 2 =32 Tetracycline 1->32 2 4
Ciprotioxacin - =0.004-0.03 nois  0.03 Ciprofloxacin 0.03-4 0.12 2
Imipenem 0.00-0.25 0.12 0.25 Imipenem .06-8 4 8
Cefruzidime 012015 0.25 03 Ceftazidine 0.5-4 2 4
Serratia marcescens (10) TBG-MINO 4-8 4 4 Stenonrophomonas malto- THG-MINO 1-4 2 4
DMG-MINO 48 4 8 philia (10) DMG-MINQ 054 | 2
DMG-DMDOT 4-8 4 4 DPMG-DMDOT 2-8 - 4 8
Minocyeline 4-8 8 8 Minacycline 0.06-0.5 0.12 0.25
Tetracycline 8->32 32 »32 Tetrucycdine 8-16 16 16
Ciprofloxacin 0.008-2 0.12 0.25 Ciprofioxacin 14 2 4
Imipenem 0.25-2 0.5 2 Imipenem =32 =32 32
Ceftazidime 0.12-1 0.25 0.5 Ceftazidime 4232 & =32

Continued on following page
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TABLE 3--Continued

Organism MIC (pugiml)

. Antibiotic
(no. of isolates) Range 0% G0%

Maraxclla catarrhalis {14) TBG-MINO 0.12-0.25 0.12 .25
DMG-MINO 0.06-0.12 012 012
DMG-DMDOT 0.12-025 012 0.25
Minocycline 0.008-0.06 003 0.06
Tetracycline 0.06-0.25 012 .25
Ciprofloxacin 0.03-0.06 003 0.06
Imipenem 0.008-0.06 0015 0.06
Ceftazidime 015-012 018 .06

Neisseria gonorhoene (22) TBG-MINO 0.25-1 0.5 1
DMG-MINQO 0.12-1 .28 05
DMG-DMDOT 0.25-1 0.5 1
Minocycling 0.25->32 05 32
Tetracycline 05->32 | >32
Ciprofloxacin -~ =0.004 =0.004  =0.004
Imipenem 0.013-0.12 006 0.12
Ceftazidime 05025 0.03 .06

Haemophilus influenzae (15)  TBG-MINO 0.25-1 05 1
DMG-MINO 0.25-0.5 0.25 .5
DMG-DMDOT 3.25-05 0.5 0.5
Minocycline 012025 012 .25
Tetracycline (3.12-8 0.25 0.5
Ciprofloxacin ~ =0.004-0.03 0015 0.03
Imipenem 1-8 2 4
Ceflazdime 0.015-0.25 012 012

8. anrens Smith, a tetracycline-susceptible strain, all three com-
pounds, TBG-MINO, DMG-DMDOT, and minocycline, dis-
played etficacy (EDgs, 0.64, 0.51, and 0.53 mg/kg of body
weight, respectively) when they were administercd intrave-
nously; however, when they were administered ovally, TBG-
MINQ and DMG-DMDOT were 40- to 60-fold less efficacious
(Table 5). In contrast, when administered orally minocycline
exhibited efficacy equivalent to that achieved when it was
administered intravenously against S. aureus Smith infection
{EDs,, 0.52 mg/kg). Due to the poor efficacy in mice noted
when the drugs were given by the oral route, other in vivo tests
were performed with only intravenous administration. TBG-
MINQ and DMG-DMDOT were moderately more elficacious
than minocycline against an infection with 8. anrens UBMS
90-2 [a ret(M) (ribosomal protection)-containing strain] (Table
6). TBG-MINO, DMG-DMDOT, and minocycline had com-
parable efficacies against an infection caused by S. gureus
UBMS 88-7, a ret(K) cfflux resistance determinant-containing
strain (EDgs, 2.1, 3.1, and 2.0 mg/kg, respectively). TBG-
MINO and DMG-DMDOT showed protective efficacy against
an infection caused by S. aurcus NEMC 89-4 (a tetracycline-
susceptible, methicillin-resistant strain), but minocycline was
slightly more cffective. Against infections caused by an MRSA
strain containing the fer{M) resistance determinant (strain ID
4729) and an MRSA strain carrying both rer(M) and zer(K)
resistance determinants (strain 1D 2371), TBG-MINO and
DMG-DMDOT showed efficacies which exceeded that of mi-
nocycline by approximately two and five times, respectively, Com-
parablc ciicacies against infections caused by S. pneumoniae were
oblained with TBG-MINO and DMG-DMDOT, regardless of
the strain’s susceptibility to penicillin (range of EDygs, 0.53 to
1.9 mg/kg). Minocycline was slightly less effective against in-
fections caused by penicillin-susceptible S, prewmonice and
was =30 times less effective than the glycylcyclines against a
penicillin-resistant S. pnewmoniae infection (EDs,, 20 mg/kg).

TBG-MINO, DMG-DMDOT, and minocycline were ob-
scrved to have similar efficacies against an infection caused by
the tetracycline-susceptible strain E. cofi 311, with EDgys of
1.7, 1.5, and 3.2 mg/kg, respectively. Against infections caused
by E. coli strains containing rer{A) or tef(C) efltux rcsistance

ANTIMICROB. AGENTS CHEMOTHER.

TABLE 4. In vitro activitics of TBG-MING and comparative

antibiotics against anacrobic bacteria

Organism
(no. of isolates)

Antibiotic

MIC (ug/ml)

Range 50% N%
Bacreroides fragilis group  TBG-MINO (0.25-2 .5 2
(12) DMG-MING 0.25-0.5 (.25 0.5
DMG-DMDOT  0.25-0.5 (.25 0.5
Minocycline T 0064 2 4
Cefoxitin 2-x=32 16 =32
Imipenem =0.06-2 0.12 2
Bacteroides fragilis (14)  TBG-MINO 0.5-8 2 2
DMG-MINO (.25-2 1 1
DMG-DMDOT 0.5-2 1 2
Minocycline =0.06-8 8 8
Cetoxitin 1-8- 8 8
Imipchent =0.00-0.25 =006 0.12
Prevotella spp. (11) TBG-MINO (.12-1 5. 1
DMG-MINO =0.00-0.5 0.2s 0.5
DMG-DMDOT  =0.06-2 03 2
Minocycline =0.06-16 8 16
Cefoxitin (0.254 1 2
Imipcnem =(.06 =006 =006
Clostridium difficile (10)  TBG-MINO =0000.25 012 012
DMG-MINO =0.06-0.12 0.12 0.12
- DMG-DMDOT  =0.06-0.12 01z’ 012
Minocycline =0.06-4 0.03 4
Ceioxitin =32 >32 >32
Imipenem 2-16 4 4q
Closiridium perfringens TBG-MINO 0124 0.5 1
(10 DMG-MINO 0124 025 2
DMG-DMDOT 0124 0.25 2
Minocycline =0.06-8 =0.06 4
Ccfoxitin 0.25-1 0.5 !
Imipencm =0.06 =006 =006
Anacrobic gram-positive  TBG-MINO =0.06-0.25 012 0.25
cocei (15 DMG-MINO  =006-0.12 =006  0.12
DMG-DMDOT  =0.06-0.5 .12 0.5
Minocycline 0.12-16 4 16
Cefoxitin =0.06-16 01z 16
Imipenem =0.06-1 =006 [

determinants, TBG-MINO (EDs,s, 1.6 and 1.5 mg/kg, respec-
tively) exhibited cfficacy that was approximately three times
that of DMG-DMDOT and more than nine times that of mino-
cycline. Against an infection caused by E. coli UBMS 90-4,
a laboratory strain in which the tet(M) resistance determi-
nanl mechanism was inserted, both TBG-MINO and DMG-
DMDOT, with EDs,s of 3.5 and 2.1 mg/kg, respectively, dem-
onstrated good eflicacy, while minocycline was nol therapeuti-
cally ellective at doses of up to 32 mg/kg, Intravenous admin-
istration of TBG-MINO or DMG-DMDOT resulted in good

TABLE 5. In vivo activities of TBG-MINO, DMG-DMDOT,
and minocycline against experimental acute lethal
S. awreus Smith infection in mice”

e EDg, (mg/k MIC
Antiblatic Route (95% e ) (ee/ml)

TBG-MINO Intravenous 0.64 (0.51-0.80) (.25
TBG-MINO Oral 36 {28-45) 0.25
PMG-DMDOT Intravenous 0.51 (0.41-0.64) 0.12
DMG-DMDOT Oral 21 (16-26) 0.12
Minocycline Intravenous 0.53 ((1.40-0.70) 0.00
Minocycline Oral 0.52 (0.40-0.69) 0.06

“ Challenge dose, 6.2 % 10 CFU/mouse.

16
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TABLE 6. In vivo activities of TBG-MINO, DMG-DMDOT, and minocychine against experimental acute lethal infections in mice
Infection {resistance determinant or resistance; Intravenous EDs, (me/kg) MIC
chadlenge dose {CFU/mouse]) treatment (95% confidence limit) (pgfml)
Staplylococcus aurens UBMS 90-2 (ret(M), ribosomal protection; 7.9 X 107) TBG-MINO 1.0 (0.87~1.3) 012
DMG-DMBOT 0.68 (0.56-0.81) 0.12
Minocycline 1.8 (1.5-2.2) 20
Staphylococens aurens UBMS 88-7,649(pUBI111) (tet(K), efflux 9.0 x 107} TBG-MINO 2.1 (1.8-2.0) 05
DMG-DMDOT 3.1(25-3.7) 10
Minocycline 2.001.6-2.4) (.25
Stapiylococcus aureus NEMC 89-4 (MRSA; 53 X 107) TBG-MINO 0.79 (0.64-0.97) 0.50
DMG-DMDOT (.48 {0.39-0.59) 0.23
Minocycline 0.31 {0.25--0.38) 0.12
Staphylococcus aureus 1D 4729 (MRSA, ter(M); 1.3 % 107 TBG-MINO 0.84 (0.69-1.0) 0.5
DMG-DMDOT (.53 (0.43-0.64) 0.25
) Minocycline 1.6 (1.3-2.0) 4.0
Staphylococcus aureas 11D 2371 (MRSA, tet{M), ter(K); 1.3 X 10%) TBG-MINQ 2.3(1.9-27) 1.0
DMG-DMDOT 3.0(2.4-3.6) 20
Minocycline 16 (13-20) 4.0
Streptococcus pnemoniae ATCC 6301 (peniciilin susceptible; 3.3 X 10") TBG-MINO 1.3 (11 0.12
DMG-DMDOT 1.3 (1.t- 0.06
Minocycline 39¢. 2—4 8) .12
Streptococcus pnarmoniae ATCC 10015 (penicillin susceptible; 1.5 X 10') TBG-MINO 1.7 (1.4-2.2) .12
DMG-DMDOT 1.9 (1.5-2.4) 012
Minocycline 35(28-4.4) .12
Sireprococeus pneumonize GS 1894 (penieillin resistant; 3.7 x 10") TBG-MINO 0.61 (0.48-0.77) 0.12
DMG-DMDOT 0.53 (0.42-0.67) 012
Minocycline 20 (16-26) 4
Escherichia colf 311 (susceptible; 2.3 x 10%) TBG-MINQ 17 (1.4-21) 0.5
DMG-DMDOT 1.5(1.2-1.8) 0.5
Mienocycline 3.2 (2.6-4.0) 1.0
Escherichia coli 13272 (pRPE) (ret(A), eflux; L6 x 107) TBG-MINO 1.6 (1.0-2.6) 0.5
DMG-DMDOT 4.6 (2.9-7.5) 20
Minocycline 16.0 (9.8-26.0y 4.0
Escherichia coli 13272(pBR322) (1et(C), eflux: 2.6 X 107) TBG-MINO 1.5 (1.3-1.9) 0.25
DMG-DMDOT 5.0 (4.1-6.4) 2.0
Minocycline 14.0 (11.0-17.0) 4.0
Escherichia coli UBMS 90-4 (rat(M), ribosomal protection; 6.6 X 107) TBG-MINO 3.5 (2.8-4.3) 0.25
DMG-DMDOT 2.1 (1.8-2.6) 0.25
Minocycline >32.0 >»32.0
Escherichia cofi UBMS 88-1, 13272T¢R (tet(B), cflux; 3.9 X 107) TBG-MING 3.9(3.2-4.9) 0.5
DMG-DMDOT 3.1(25-3.8) 0.5
Minoeycline =320 32.0
_ Escherichia cofi NEMC 87-30 {minocycline resistant; 5.3 X 107) TBG-MINO 1.6 (1.3-1.9) 0.5
. DMG-DMDOT 2001.7-2.4) : 0.5
Minocycline >32.0 320

efficacy against an infection caused by E. coli UBMS 88-1, a
sirain carrying the fef(B) cfilux resistance determinant, while
minocycline was not efficacious. Both TBG-MINO and DMG-
DMDOT showed efficacy (EDgs, =2.0 mg/kg) against an in-
fection caused by a minocycline-resistant E. coli clinical isolate
(NEMC 87-30).

DISCUSSION

Previous studics (5, 9, 12, 22, 31, 33, 34) demonstrated that
the DMG modifcalicm of the 9 position of the tetracycline
molecule (29),i.c., DMG-MINO and DMG DMDOT, resulted
in drugs that haw, th(.. ability to overcome the two major mech-
anisms responsible for tetracveline resistance, i.e., ribosomal
protection or active efflux of drug out of the bacterial cell (1, 2,
13-15, 24, 26, 27). TBG-MINO, the 9-t-butylglycylamido de-

rivative of minocycline, a recently synthesized member of the

glyeyleycline [amily of compounds, possesses a spectrum of

-activity similar to those DMG-MINO and DMG-DMDOT

against most of the strains carrying the tetracycline resistance
determinants. However, TBG-MINO has improvcd in vitro
and in vivo activities against E. colf straing carrying the zel(A)
or fet{C) resislance determinant.

The activity of TBG-MINO matched the activities of DMG-
MINQ and DMG-DMDOT against recent clinical gram-neg-
ative and -positive aerobic and anaerobic isolates, including
minocycline- and tetracycline-resistant isolates. Differences
in activities between TBG-MINOQ, DMG-MINO, and DMG-
DMDOT were noted against some strains ol E. coli, against
which TBG-MINO was more active than DMG-MINO or DMG-
DMDOT. Because TBG-MINO demonstrated better activity
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when it was tested against prototype strains of L. coli with
te1{A) or fet(C) resistance determinants, it is possible that some
of these clinical isolates may contain one or both of these re-
sistance determinants. The MICy,s of TBG-MINO for MRSA
and methicillin-resistant coagulase-negative staphylococei were
also lower. The MICs of DMG-DMDOT and DMG-MINO
were ¢levated for two of the clinical MRSA strains, which con-
tained both fef(K) and ter(M) resistance determinants, but these
strains were more sensitive 10 TBG-MINO (data not shown).
Because all three glycyleyclines showed good activities against
tet(M)-carrying strains, the slightly improved activity of TBG-
MINO might reflect the slightly better inherent activity noted
against ref(K)-containing strains. TBG-MINO and DMG-MINO
were less active than DMG-DMDOT against Proteus spp. and
M. morganit.

The improved in vitro activity of TBG-MINO was also ob-
served in vivo when its activity against acute lethal infections
in mice was tested. When it was dosed intravenously, TBG-
MINO was as effective as minocycline against infections caused
by minocycline-susceptible bacteria including MRSA and rer(K)-
containing S. aurens. However, the EDg,s of TBG-MINO and
DMG-DMDQOT against infections caused by MRSA that also
contained tef{M) were lower than those of minocycline. Infec-
tions caused by L. cofi strains carrying tet(A), tet(B), tet(C), or
ter{ M) were more responsive to treatment with TBG-MINO or
DMG-DMDOT than to treatment with minocycline. The ac-
tivity of TBG-MINO, however, excceded the activity of DMG-
DMDOT against infections caused by the ret(A)- and ter(C)-
containing strains, thus reflecting the improved in vitro activity
of TBG-MINOQO over that of DMG-DMDOT. Both TBG-
MINO and DMG-DMDOT had poor efficacies when they were
administered orally.

The ability of TBG-MINO to overcome the major tetracy-
cline resistunce mechanisms and extend its spectrum of activity
to Include multidrug-resistant staphylococel, penicillin-resis-
tant §. prewnoniae, vancomycin-resistant enterococci, anaer-
obes, and minocycline-resistant bacteria while retaining activ-
ity against minocycline-susceptible microorganisms makes it an
altractive new antibacterial agent. Resistance among S. pneu-
moniae, Enferococcus spp., and MRSA is becoming an increas-
ing medical problem worldwide (16, 11, 17, 18, 19, 23, 32), with
reduced therapeutic options and an increased need for new
antimicrobial agents. TBG-MINO at concentrations of =0.5 g/
m! inhibited all strains of penicillin-resistant S. pneunmoniae,
vancomycin-resistant Enterococcus spp., and MRSA. There-
fore, additional evaluation of TBG-MINO is warranted.

REFERENCES

. Chopra, 1., P. M, Hawkey, and M. IHilten. 1992. Tetracyclines. molecular and
clinical aspects. J. Antimicrob. Chemother. 29:245-277.

2. Chopra, L, 8. Skales, and P. Ball. 1982, Tetrucycline resistant determinants
fram groups A to D vary in their ability to confer decreased accumulation of
etracycline derivatives by Escherichia coli. ). Gen. Microbiol. 128:689-6Y2.

. Cleeland, R., and E. Squires. [991. Evaluation of new antimicrobials in vitro
and in experimental animal infections, p. 752-783. /a V. Lorian (ed.), An-
tibiotics in laboratory medicine, 3rd ed. The Williams & Wilkins Co.. Balii-
mare, Md.

4. Duggar, B. M. 1948, Aureomycin: u product of the continning search for new

antibiotics. Ann. N. Y. Acad. Sci. §1:177-181.

5. Eliopoulos, G., C. Wennersten, G. Cole, and R. Moellering. 1994, In vitro
activities of two glycylevelines apainst gram-positive bacteria. Antimicroh.
Agents Chemother. 38:534-541.

6. Facklun, R., and D. Collins. 1989, |dentification of Enterococens species
isolated from human infections by a conventional test scheme. J. Clin. Mi-
erobiol. 27:731-734.

7. Finlund, M. 1974. Twenty-Rith anniversary of the discovery of aureomycin:
the place of the tetracyelines in antimicrobial therapy. Clin, Pharmacol.
Ther. 15:3-8.

8. Finney, D J. 1971, Probit analysis, 3rd ed. Cambridge University Press,
London, United Kingdom.

9. Goldstein, F. W, M. D. Kitzis, and J. F. Acar. 1994. N, N-Dimethylplycyl-

[}

10,

20

=

21,

22.

23

26.

27,

28,

20,

3L

34,

ANTIMICROB. AGENTS CHEMOTHER., -

amido derivative of minocycline and §-demethly-6-desoxytetracycline. two
new glycyleyelines highly effective against tetracycline-resistant gram-positive
caccl. Antimicrob. Agents Chemother., 38:2218--2220.

Grayson, M., G. Eliepoulos, C. Weanersten, K. Ruoff, P. Girolami, M.
Ferraro, and R. Maellerfng. 1991, Increasing resistance to 8-factam antibi-
otics umong clinical isolates of Enterococcus faecitun: a 22-year review al one
institution. Antimicrob, Agents Chemother. 35:2180-2184.

. Handwerger, S, B. Raucher, D. Altarac, ). Monka, §. Marchione, K. Singh,

B. Murray, J. Wolfl. and B, Waters, 1993, Nosocomiul outhreak due 1o
Enterococcus faeciun highly resistant to vancomyein, penicillin and genta-
micin, Clin. Infect. Dis. 16:750-755.

. Kenny, G. E.. and F. B, Cartright. 1994, Susceptibilities of Mycoplusma

hominis, Mycoplasma preumoniae, and Urcaplasima urealyticum o new gly-
cyleyclines in comparison with those to older tetracyclines. Antimicrob.
Agents Chemother, 38:2628-2632.

. Levy, $. B. 1984. Resistance to the tetracyclines, p. 191-240. /z I.. E. Bryan

(ed.), Antimicrobial drug resistance. Academic Press, Inc., New York, NUY.

. Levy, 8. B. [989. Evolution and spread of tetracycline resistance determi-

nanis. J. Antimicrob. Chemother, 24:1-3,

. Levy, 8. B, L. M. McMurry, V. Burdett, P. Courvalin, W. Hillen, M. C.

Roberts, and D. E. Taylor. 1989, Nomenclature for tetracycline resistance
determinants. Antimicrob, Agents Chemother. 33:1373-1374.

. Mandell, G. L. 1993, Principles and practice of infectious diseases. Churchiil

Livingston nc., New York, N.Y.

. Mason, K., S. Kaplan, L. Lamberth, and J. Tillman, (992, Increased rate of

isolution of penicillin-resistant Sireptococcus pnewmoniae in 4 childrens hos-
pital and in vitro susceptibilities to antibiotics of potential therapeutic use.
Antimicrob. Agents Chemother. 36:1703-170G7,

. MuHigan, M., K. Murray-Leisure, B. Ribner, 1. Standiford, J. John, J.

Keorvick, C. Kaufinan, and V. Yu. 1993, Methicillin-resistant Staphylococeus
aurgus: a concensus review of the microbiology, pathogenesis and cpidemi-
ology with implications for prevention and management. Am. J. Med, 94:
313-328.

. Murray, B. 1990. The life and times of the enterococei. Clin. Microbioi, Rev.

3:46-63,

National Committee for Clinical Laboratory Standards. 1997, Mcthods for
dilition antimicrobial suscepubility tests fur bacteria that grow acrobically.
Appraved standard M7-A4, vol. 17, no. 2. National Committee tor Chinical
Laboratory Standards, Wayne, Pa.

National Committee for Clinical Labaratory Standards. 1997, Methods for
antimicrobial susceptibility testing of anaerabic bacteria. Approved standard
MI11-A4, vol. 17, no. 22, National Commitice for Clinical Laboratory Stan-
dards, Wayne, Pa.

Nord, C., A. Lindmark, and L. Persson. 1993, In vitro activity of DMG-Mino
and DMG-Dmdot, two new glycyleyelines, againsi anaerobic bacieria, Fue.
J. Clin. Microbiol. Infect. Dis. 12:784-786.

Sahm, 1), ). Kissinger, M. Gilmore, P, Murray, R. Mulder, ). Solliday, and
B. Clarke. 1989. In vitro susceptibility studies of vancomycin-resistant fn-
terococeus faecium. Antimicroh, Agents Chemother. 33:1588-1591.

. Salyers, A. A, B, S. Spear, and N. G. Shoemaker. 1890, New perspectives on

tetracycline resistance. Mol Microbiol. 4:131-156.

. Sanford, J. 1997. Guide to antimicrobiul therapy. Antimicrobial Therapy,

Inc.. West Bethesda, Md.,

Shales, 5. W., L. Chopra. and P. R. Ball. 1980. Evidence of more than one
mechanism of plasmid-determined tetracyeline resistance in Escherichia coli.
}. Gen. Microbiol. 121:221-229,

Speer, B. 8., N. B. Shvemaker, and A. A. Salyers. 1992, Bacterial resistance
to tetracycline: mechanisms, transfer, and clinical significance. Clin. Micro-
biol. Rev. 5:387-399,

Stratton, C. W, and R. C. Cooksey. 1991, Susceptibility tests: special tests, p.
1153-1165. In A. Balows, W. J. Hausler, Jr., K. L. Herrmann, H. 1), tsenberg,
and H, J, Shadomy (ed.), Manual of clinical microbiology. Sth ed. American
Society for Microbiology. Washingtan, D.C.

Sum, . E., V. L. Lee, R. T. Testa, J. J. Hlavka, G. A. Ellestad, J. D. Bloom,
Y. Gluzman, and ¥, P. Tally. 1993, Glycylcyclines. 1. A new generation of
potent antibacterial agents through modification of 9-aminotetracyclines.
J. Med. Chem. 37:184-188,

30. Sutter, V. L., B. M. Citron, M. A, C, Edelstein, and S. M. Finegold. 1985,

Wadsworth anacrobic bucteriology manual, 4th ed. Star Publishing Co., Bel-
mont, Calif.

Testa, R, T., P. J. Petersen, N, V. Jacobus, P. E. Sum, V. J. Lee, and F. T.
Tally, 1993. tn vitro and in vivo antibacterial activilics of the glyeyleyelines,
a new class of semisynihetic tetracyclines. Antimicrob. Agents Chemother.
37:2270-2277.

. Uttley, A. H. C,, C. H. Collins, J. Naidoo, and K. C. George. 1988, Vanco-

myckn resistant eaterococed. Lancet i:57-58. (Letter.)

. Wexier, H. M., E. Mulitoris, and S, M. Finegold, 1994, In vitro activitics of

two new glycyicyclines, N N-dimethylglycylamido derivatives of minocycline
and 6-demethyl-6-deoxytetracyctine, against 339 strains of anaerobic bacte-
ria. Antimicrob. Agenls Chemother, 38:2513--2515.

Wise, R., and J. M. Andrews. 1994, In vitro activity of two glyeyleyclines.,
Antimiciob. Agents Chemother, 38:1090-1 102,

8002 'vz iHdy uo Aq Bio'wse aee de; papeoiumdq



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, Jan. 2004, p. 366-367
(0066-4804/04/808.00+-0  DOI: 10.1128/AAC.48.1.366-367.2004

Vol. 48, No. |

Copyright © 2004, American Society for Microbiology. All Rights Reserved.

In Vitro Activities of Tigecycline (GAR-936) against Multidrug-Resistant
Staphylococcus aureus and Streptococcus pneumoniae

During recent years, a dramatic increasce in bacterial resis-
tance to antibiotics has been observed worldwide, both in com-
munity and nosocomial isolates, curtailing the use of many
valuable antibiotics. In France, more than 50% of Streptococ-
cus pneunioniae strains isolated in the community are resistant
to penicillin and macrolides (8), and more than 40% of Staph-
vlococeus aurcus strains isolated in hospitals are resistant to
B-lactams, aminoglyeosides, macrolides, and fluoroquinoiones,
including the newer compounds (=100% of the methicillin-
resistant S. aurcus [MRSA] strains) (5). S. awreus strains with
low-level resistance to glycopeptides have been isolated in our
hospital for more than 1) years (6), and resistance to guinu-
pristin-datfopristin {Synercid) is not uncommon due to the
frequent use of oral pristinamycin in France. Most of these
multidrug-resistant (MDR) bacteria are resistant to tctracy-
clines, emphasizing the need for new compounds.

Tigecycline {GAR-936) is the 9--butylglycylamino deriva-
tive of minocycline, a new generation of tetracyclines called
glycyleyclines. These glycyicyclines overcome teiracycline resis-
tance due to both ribosomal protection and efflux determinants
(1-3, 7). The aim of this study was to assess the in vitro activity
of GAR-936 against MDR §. pneumoniae and S. aureus in
comparison with tetracycline, minocycline, telithromycin, lin-
ezolid, and quinupristin-dalfopristin.

Bacterial strains. A total of 133 8. aureus and 105 §. preu-
moniae epidemiologically unrelated straing were selected for
MIC studies. ’

Among the 133 S. aureus strains, 38 were tetracycline sus-
ceptible (15 methicillin-susceptible S. aureus [MSSA) and 23
MRSA sirains) and 95 were tetracycline resistant (28 MSSA
and 67 MRSA strains}); quinupristin-dalfopristin resistance was
observed in 25 strains (6 MSSA and 19 MRSA), and 11 strains
(all MRSA} were considered as glycopeptide-intermediate S.
aurels Strains.,

Among the 105 8. prewnoniae strains, 13 strains were tet-

racycline susceptible (6 penicillin-resistant straing), and 92
strains were resistant o tetracycling (74 penicillin-resistant
strains).

Antibistics. Standard reference powders were obtained from
Wryeth Ayerst (tigeeycline [GAR-936] and minocycline), Phar-

macia (linezolid), and Aventis (telithromyein, quinupristin-dal-
fopristin, and tetracycline).

MICs. Bucterial sirains were grown overnight in brain heart
infusion (BHI} broth (5. aureus) or a combination of BHI
broth and 10% horse serum (S. preumoniae) and diluted in
order to obtain 10° CFU/ml. A twofold dilution of the antibi-
otics was done in Mucller-Hinton agar (MHA,; for §. aureus
strains} or a combinarion of MHA and 5% horse blood (for §.
preumoniae strains). Bacteria were deposited with a Stcers
replication device in order to obtain =10° to 10* CFUfspot. All
the plates were incubated for 18 h at 37° in ambient air. The
MIC was considered as the lowest concentration inhibiting
visible growth {or <3 colonics). Strains were classified as sus-
ceptible, intermediate, or resistant according to NCCLS
criteria.

The activity of GAR-936 and other antibiotics on S. qureus
is presented in Table 1 delineating the most remarkable resis-
tance patterns: resistance Lo tetracycline, B-lactums, and quing-
pristin-dalfopristin. Against tetracycline-susceptible strains,
the mode MIC of GAR-936 was equal to the MiCs of tetra-
cycline, quinupristin-dalfopristin, and - telithromycin, lower
than the MIC of linezolid, but 1 dilution ligher than that of
minocycline. Against tetracycline-resistant strains, GAR-936
was by far the most active compound, with a mode MIC of (.5
pe/ml in contrast to a mode MIC of 4 to 128 ng/mi for other
antibiotics. Moreover, there was no shift 10 higher GAR-936
MICs for strains resistant to tetracycline and minocycline or
other antibiotics, as inferred from the very narrow MIC range
(mode * 1 dilution) despite the diversity of strains and resis-
tance mechanisms (minocycline MICs ranged from 0.12 1o 16
pg/ml). This absence of increased resistance to GAR-936-in
other words, the absence of both cross-resistance and associ-
ated resistance—was unexpected since resistant mutants can be
selected in vitro.

The activity against S. prewmoniae is presented in Table 1.
Against tetracycline-susceptible strains, as noted also for tet-
racycline-susceptible S. aureus strains, the mode MIC of GAR-
936 was 1 dilution lower than that of tetracycline and 1 dilution

TABLE 1. MICs of GAR-936 and other drugs for 8. qurews and S. pneuntoniue strains

Total no. of

MIC? (jpgiml)

Organism

strains GAR-936 TET MIN LIN TEL SYN
8. aurens straing
Tetracycline susceptible 8 0.25-1 (0.5) 05-4(03)  0.12-05(0.29) 14(2)  0.12-128(05)  05-16 (0.3)
Tetracycline resistant 84 0.25-1 (0.5) 16-128 (64)  0.12-16(4) (.25-4(2)  012-128 (128)  0.25-32(1)
Glycopeptide intermediate i 0.5-1 (0.5) 32-64 (32) 2-8(4) 1-2 (2) >128 0.5-16 (1)
S. preumoniae $traing
Tetracycline susceptible 13 G12-0.5(0.25)  0.25-2(0.9) 0.12-0.5 (0.12) 0.5-2 (1) 0.01-1(0.03) 1-2(2)
Tetracycline resistant 92 0.06-0.5 (0.12) 8-128 (64) 1-64 (8) 0.5-2(1) 0.03-2 (0.06) 0.5-4 (1)

7 Values are the MEC ranges of the drugs for the streing; the MICs at which 509 of the strains are inhibited are given in parentheses. TET, tetracycline: MIN,

minocycline: LIN, linezolid; TEL. telithromycin: SYN, guinupristin-dul{opristin.
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higher than that of minocycline. Against tetracycline-resistant
S. pneumoniae strains, GAR-936 was 32- to 64-fold more active
than minocycline, with no GAR-936 MIC cxceeding 0.5 ng/ml
versus a minocycline MIC of 64 pg/ml. Against penicillin-
resistant strains, the MICs of GAR-936 were lower by 1 dilu-
tion than the MICs for penicillin susceptible strains.

This intercsting finding, not previously reported, must be
confirmed in isogenic strains, however. As with §. aureis
strains, no shift in the MICs of GAR-936 have been observed
for strains resistant to other antibiotics, particularly macrolides
and fluoroquinolones. This result suggests that the risk of se-
lection by unrelated antibiotics of multidrug-resistant strains,
as frequently oceurs with . aureus and S. pneunioniae strains
(4), is minimized.

These data indicate that GAR-936 is a very valuable com-
pound and warrants further in vitro and clinical studies.
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In vitro activity of tigecycline against 6792 Gram-negative and
Gram-positive clinical isolates from the global Tigecycline Evaluation and
Surveillance Trial (TEST Program, 2004).

Hoban D3, Bouchillon SK, Johnson BM, Johnsen_JL, Dowzicky M3
Yigecycline Evaluation and Surveillance Trial (TEST Program)_Group.

International Health Management Associates, Inc, Schaumburg, IL 60173-3817, USA.
dhoban@ihmainc.com

Tigecycline, a new glycylcycline antibictic, has shown promising in vitro
activity against many common pathogens, including multidrug-resistant
strains. To determine the activity of tigecycline against a broad range of
pathogens from diverse popuiations and geographic areas, the Tigecycline
Evaluation and Surveillance Trial (TEST Program) commenced in 2003. This
study evaluated the activity of tigecycline and commonly used antimicrobials
against 6792 clinical isolates from 40 study centers in 11 countries. Tigecycline
was the most active agent tested against Gram-positive facultative species
including multidrug-resistant strains. MIC90 results (microg/mL) for
tigecycline against Enterococcus faecalis, Enterococcus faecium,
-Staphylococcus aureus, Streptococcus agalactiae, and Streptococcus
pneumoniae were 0.12, 0.12, 0.25, and 0.25 microg/mL, respectively.
Tigecycline was active against Enterobacteriaceae with an MIC30 of 1
microg/mi. Haemophilus influenzae was very susceptible to tigecycline with
an MICA0 of only 0.25 microg/mL. Pseudomonas aeruginosa was the least
susceptible organism tested against tigecycline. Tigecycline appears to be a
promising new glycylcycline agent for the treatment of many types of
pathogens with varying resistance phenotypes.

PMID: 16105567 [PubMed - indexed for MEDLINE]
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(54) Title: METHODS AND REAGENTS FOR PREVENTING BACTEREMIAS

(57) Abstract: The present invention provides methods and compositions useful for preventing bacteremia hy decolonizing the in-
testinal tract of a patient. Although the present invention is useful for preventing bacteremia hy any Gram-positive bacteria, it is partic-

ulirly usclul against antibiotic-resistant bacteria, such as vancomycin-resistunt Erverococcus (VRE), methicillin-resistant Staphylo-
coceus aurens (MRS A), glycopeptide intermediary susceptible Staphylococcus uureus (GISA), and penicillin-resistantStreplococcus
preumoniae (PRSP). Decolonization therapy using the methods and compositions of this invention are also useful for preventing a

Gramnegative bacteremia.

o



WO 2004/017925 PCT/US2003/026907

C]ainis

1. A preventive method comprising the steps of:

a) identifying a patient whose intestinal tract is colonized with Gram-
positive bacteria, but who does not have a bacteremia caused by said bacteria;
and

b) orally administering to said patient one or more antibiotics selected
from the group consisting of: teicoplanin, daptomycin, oritavancin,
dalbavancin, eveminomycin, virginiamycin, quinupristin, dalfopristin,
linezolid, tigecycline, pristinamycin, nisin, moenomycin, gemifloxacin,
tunicamycin, cinnamyein, laspartomycin, novobiocin, ciprofloxacin,
moxifloxacin, chloramphenicol, nitrofurantoin, cyclo-(Leu-Pro), fosfomyecin,
telithromycin, azithromycin, magainin, iseganan, BMS-284,756, 1L.-749,345,
ER—35,786, S-4661, 1-786,392, MC-02479, Pep5, RP 59500, and TD-6424 in
an amount and for a duration sufficient to substantially decolonize the intestinal

tract of said patient of said bacteria.

2. A preventive method comprising the steps of:

a) identifying a patient whose intestinal tract is colonized with Gram-
positive bacteria, but who does not have a bacteremia caused by said bacteria;
and

b} orally administering to said patient one or more antibiotics selected
from the group consisting of bacteriocins, type A lantibiotics, type B
lantibiotics, liposidomycins, mureidomycins, alanoylcholines, quinolines,
everninomycins, glycyleyclines, carbapenems, cephalosporins, streptogramins,
oxazolidonones, tetracyclines, cyclothialidines, bioxalomycins, cationic
peptides, and protegrins in an amount and for a duration sufficient to

substantially decolonize the intestinal tract of said patient of said bacteria.

26-
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3. The method of claim 1 or 2, said method further comprising
‘culturing said bacteria from a stool sample or rectal swab obtained from said

patient.

4. The method of claim 1 or 2, said method further comprising nucleic

actd analysis of said bacteria.

5. A preventive method comprising the step of orally administering to a
patient one or more antibiotics selected from the group consisting of
teicoplanin, daptomycin, oritavancin, dalbavancin, everninomycin,
virginiamycin, quinupristin, dalfopristin, linezohd, tigecycﬁne, pristinamycin,
nisin, moenomycin, gemifloxacin, tunicamycin, cinnamycin, laspartomycin,
povobiocin, ciprofloxacin, moxifloxacin, chloramphenicol, nitrofurantoin,
;:yclo-(Leu—Pro), fosfomycin, telithromycin, azithromycin, magainin, iseganan,
BMS-284,756, 1.-749,345, ER-35,786, S-4661, L-786,392, M(C-02479, Pep5,
RP 58500, and TD-6424 in an amount and for a duration sufficient to
substantially decolonize the intestinal tract of said patient of Gram-positive
bacteria, wherein substantially all of said antibiotic is non-absorbable or
partially non-absorbable, and retains antibacterial activity in the lumen of said

intestinal tract.

6. The method of any of claims 1, 2, or 5, wherein said antibiotic is
formulated such that substantially all of said antibiotic is non-absorbable or
partially non-absorbable, and retains antibacterial activity in the lumen of the

intestinal tract of said patient.

7. The method of any of ¢claims 1, 2, or 5, wherein said bacteria are

antibiotic-resistant.

-27-
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8. The method of claim 7, wherein said antibiotic-resistant Gram-

positive bacteria comprise bacteria of the genus Erferococcus.

9. The method of claim 8, wherein said bacteria are E. faecium, E.
faecalis, E. raffinosus, E. avium, E. hirae, E. gallinarum, E. casseliflavus, E.

durans, E. malodoratus, E. mundtii, E. solitarius, or E. pseudoavium.

10. The method of claim 9, wherein said bacteria is resistant to one or
more antibictics selected from the group consisting of vancomycin, teicoplanin,
daptomyein, oritavancin, dalbavancin, everninomycin,

quinupristin/dalfopristin, linezolid, and tigecycline.

11. The method of claim 9, wherein said bacteria is resistant to one or
more antibiotics selected from the group consisting of glycopeptides,
everninomycins, streptogramins, lipopeptides, oxazolidonones, bacteriocins,
type A lantibiotics, type B lantibiotics, liposidomycins, mureidomycins, and

alanoylcholines.

12. The method of claim 7, wherein said antibiotic-resisiant Gram-

positive bacteria comprise bacteria of the genus Staphylococcus.

13. The method of claim 12, wherein said bacteria is S. aureus, S.
epidermidis, S. hominis, S. saprophyticus, S. hemolyticus, S. capitis, S.
auricularis, 8. lugdenis, S. warneri, S. saccharolyticus, S. caprae, S. pasteurii,

S. schleiferi, S. xylosus, S. cohnii, or §. simulans.

-28-
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14.The method of claim 13, wherein said bacteria is resistant to one or
more antibiotics selected from the group consisting of methicillin, teicoplanin,
daptomyein, oritavancin, dalbavancin, everninomycin,

quinupristin/dalfopristin, linezolid, and tigecycline.

15. The method of ¢laim 13, wherein said bacteria is resistant to one or
more antibiotics selected from the group consisting of glycopeptides,
everninomyecins, streptogramins, lipopeptides, oxazolidonones, bacteriocins,
type A lantibiotics, type B lantibiotics, liposidomycins, mureidomycins, and

alanoylcholines.

16. The method of claim 7, wherein said antibiotic-resistant Gram-

positive bacteria comprise bacteria of the genus Strepfococcus.

17. The method of claim 16, wherein said bacteria is S. pyogenes, S.

agalactiae, S. pneumoniae, S. bovis, or S. viridans,

18. The method of claim 17, wherein said bacteria is resistant to one or
more antibiotics selected from the group 'consiéting of penicillin, teicoplanin,
daptomycin, oritavancin, dalbavancin, everninomycin,

quinupristin/dalfopristin, linezolid, and tigecycline.

19. The method of claim 17, wherein said bacteria is resistant to one or
more antibiotics selected from the group consisting of glycopeptides,

everninomycins, streptogramins, lipopeptides, oxazolidonones, bacteriocins,

~ type A lantibiotics, type B lantibiotics, liposidomycins, mureidomycins, -

lactam antibiotics, and alanoylcholines,

29.
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20. The method of any of claims 1, 2, or 5, wherein said patient is

neutropenic.

21. The method of any of claims 1, 2, or 5, wherein said patient is within
14 days of receiving chemotherapy or radiation therapy in preparation for
autologous or allogeneic hematopoietic stem cell transplant, bone marrow .

transplant or solid organ transplant.

22.The method of any of claims 1, 2, or 5, wherein said patient is within

14 days of receiving antineoplastic radiation or chemotherapy.

23, The method of any of claims 1, 2, or 5, wherein said patient has or is

at risk for enteritis, colitis, or mucositis of the intestinal tract.
24.The method of any of claims 1, 2, or 5, wherein said patient is
diagnosed as having a human immunodeficiency virus (HIV) infection, or has

acquired immunodeﬁcieﬂcy syndrome (AIDS).

25.The method of any of claims 1, 2, or 5, wherein said patient is

diagnosed as having chronic renal insufficiéncy.
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WO 2004/017925 PCT/US2003/026907

26. A preventive method comprising the steps of:

a) identifying a patient whose intestinal tract is colonized with Gram-
negative bacteria, but who does not have a bacteremia caused by said bacteria;
and _

b) orally administering to said patient one or more antibiotics selected
from the group consisting of: teicoplanin, daptomycin, oritavancin,
dalbavancin, everninomycin, virginiamycin, quinupristin, dalfopristin,

. linezolid, tigecycline, pristinamycin, nisin, moenomycin, gemifloxacin,
tunicamycin, cinnamycin, laspartomycin, novobiocin, ciprofloxacin,
moxifloxacin, chloramphenicol, nitrofurantoin, cyclo-(Leu-Pro), fosfomycin,
-telithromycin, azithromycin, magainin, iseganan; BMS-284,756, 1.-749,345, -
ER-35,786, S-4661, L-786,392, MC-02479, Pep5, RP 59500, and TD-6424 in.

an amount and for a duration sufficient to substantially decolonize the intestinalx:.. ..

tract of said patient of said bacteria.

27. The methods of claim 26, wherein said bacteria is selected from the
group consisting of S. syphimurium, S. enteritidis, S. newport, S. anatum, S.
typhi, S. paratyphi, S. schottmuelleri, S. hirschteidii, §. dysenteriae, S. flexneri,
S. boydii, S. sonnei, Y. enterocolitica Y. pestis; P. mirabilis, P. vulgaris,

Klebsiella pneumoniae, Vibrio cholerae, and Campylobacter jejuni.
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U {57) Abstract: The present invention provides methods and compositions useful for reducing or preventing Lthe transmission of

nosocomial pathogens or an cpidemic of nosocomial pathogens in a health care facility by decolonizing the gastro-intestinal tract,
skin, or nasal passage of carriers and by preventing colonization of individuals a1 risk who may serve as transmission vehicles or

vectors to ether individuals.
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Claims

1. A method for reducing or preventing the transmission of a
nosocomial pathogen, said method comprising the steps of:
a. identifying a carrier who is colonized with a nosocomial |
pathogen; and
b administering an antibiotic, in an amount and for a duration
~ sufficient to prevent colonization or infection by said pathogen,
to a population of individuals at risk of being coloniéed or

infected by said pafhogen from said carrier.

2. The method of claim 1, wherein the gastrointestinal tract of said
~ carrier 1s colonized with saxd nosocomial pathogen and said antibiotic 1s orally

administered to said carrier.

3. - The method of claim'l, wherein the skin of said carrier is colonized
with said nosocomial pathogen and said antibiotic is topically administered to

said carrier.

4. The method of claim 1, wherein the nasal mucosa or sinus of said
carrier is colonized with said nosocomial pathogen, and said antibiotic is

intranasally administered to said carrier.

5. The method of claim 1, wherein said antibiotic is orally administered

to said population of individuals.

6. The method of claim 1, wherein substantially all of said antibiofic is

non-absorbable or partially non-absorbable when administered.
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7. The method of claim 1, wherein said antibiotic is selected from the
group consisting of teicoplanin, daptomycin, oritavancin, dalbavancia,
everninomyecin, quinupristin/dalfopristin, linezolid, tigecycline, colistin,

amphotericin, nystatin, iseganan, and ramoplanin.
8. The method of claim 7, wherein said antibiotic is ramoplanin.

9. The method of claim 1, wherein said antibiotic is selected from the
group consisting ¢ of polyrmxms ammog1y0051des glycopeptides,
'evermnomycms streptogramms 11popept1des oxazohdonones bactenocms
type A lantibiotics, type B lantibiotics, liposidomycins, mureidomycins, and

alanoylcholines.

10. The method of claim 1, wherein said pathogen is a Gram-positive

“bacterium..
11. The method of claim 1, wherein said carrier has a bacteremia.

12. The method of claim 1, wherein at least one member of said -

population being treated is not tested for the presence of said pathogen.

13. The method of claim 1, wherein said carrier or a member of said
population being treated is a patient, an employee, or a visitor in a health care

facility.

14. The method of claim 1, wherein said carrier or 2 member of said
population is a doctor, nurse, orderly, medical student, physical therapist,
health care administrator, visiting nurse, food service personnel, or janitor, or

works in an intensive care unit, surgical unit, or geriatric ward.
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15. The method of claim 1, wherein said carrier or a member of said
population has received broad-spectrum antibiotic therapy for at least one week
within the previous month or 1s receiving concurrent broad-spectrum antibiotic

therapy.

16. The method of claim 1, wherein said carrier or a member of said

-population is immunocompromised.

17.The method of c]éim 1, wherein said carrier or a member of said
popuiation has neutropenia, a human immunodeficiency virus (HIV) infection,
. aéquired immunodeficiency syndrorne (AIDS), or is within 14 days of
'r.e_‘ceiving:_ghemothf':rapy or fadiation therapy in preparation for autologous or
- allogeneic hematopéietic stem cell transplant, bone marrov;/ transpiaﬁt, or solid

_organ transplant, or as a part of antineoplastic therapy.

18. The method of claim 16, wherein said carrier or a member of said
- population has been receiving immunosuppressive therapy for at least seven

days.

19. The method of claim 18, wherein said immunosuppressive therapy

~* ‘comprises a steroid.

20. The method of claim 1, wherein a member of said population has or

is at risk for enteritis, colitis, typhlitis, or mucositis of the gastro-intestinal tract.

21.The method of claim 1, wherein said pathogen is a bacterium that is

antibiotic-resistant.

22. The method of claim 21, wherein said bacterium is of the genus

Enterococcus.
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23.The method of claim 22, wherein said bacterium is E. faecium, E.
faecalis, E. raffinosus, E. avium, E. hirae, E. gallinarum, E. casseliflavus, E.

durans, E. malodoratus, E. mundtii, E. solitarius, or E. pseudoavium.

24. The method of claim 22, wherein said bacterium is resistant to

vancomycin.

25. The method of claim 22, wherein said bacterium is resistant to one or
more antibiotics selected from the group consisting of teicoplanin, daptomycin,
oritavancin, dalbavandin, everninomycin, quinupristin/dalfopristin, linezolid,
tigecycline, glycopeptides,' everninomycins, streptogramins, lipopeptides,
‘oxazolidonones, bacteriocins, type A lantibiotics, type B lantibiotics,

liposidomycins, mureidomycins, and alanoylcholines.

26. The method of claim 21, wherein said bacterium is of the genus

Staphylococcus.

27. The method of claim 26, wherein said bacterium is S. aureus, S.
epidermidis, S. hominis, S. saprophyticus, S. hemolyticus, S. capitis, S.
auricularis, S. lugdenis, S. warneri, S. saccharolyticus, S. caprae, S. pasteurii,

S. schleiferi, S. xylosus, S. cohnii, or §. simulans.

28. The method of claim 26, wherein said bacterium is resistant to

methicillin.
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29. The method of claim 26, wherein said bacterium is resistant to one or
more antibiotics selected from the group consisting of teicoplanin, daptomycin,
oritavancin, dalbavancin, everninomycin, quinupristin/dalfopristin, linezolid,
tigecycline, glycopeptides, everninomycins, streptogramins, 1ipopeptides;

- oxazolidonenes, bacteriocins, type A lantibiotics, type B lantibiotics,

liposidomycins, mureidomycins, and alanoylcholines.

30. The method of claim 21, wherein said bacterium is of the genus

Streptococcus.

31.The metl.lod of claim 30, wherein said bacterium is S. pyogenes, S.

agalactiae, S. pneumoniae, S. bovis, or S. viridans.

32, The method of claim 30, wherein said bacterium is resistant to

penicillin.

33.The method of claim 30, wherein said bacterium is resistant to one or
more antibiotics selected ﬁom the group consisting of teicoplam'n, daptomyc'i‘ri;':
oritavancin, dalbavancin, everninomycin, quinupristin/dalfopristin, linezolid,
tigecycline, glycopeptides, everninomycins; streptogramins, lipopeptides,
oxazolidonones, bacteriocins, type A lantibiotics, type B lantibiotics,

liposidomycins, mureidomycins, and alanoylcholines,

34, The method of clairh 21, wherein said bacterium is Clostridium

difficile or Clostridium perfringens.

35.The method of claim 8, wherein said antibiotic is ramoplanin,
wherein said ramoplanin is orally administered one to six times daily at a

dosage of between about 50 mg and 400 mg.
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36. The method of claim 35, wherein said ramoplanin is administered

twice daily at a dosage of between about 200 mg and 400 mg.

37. The method of claim 8, wherein said ramoplanin is administered
topically or intranasally one to six times daily at a dose of 0.1% to 90% by
weight.

38. The method of claim 1, wherein said population of individuals is
further administered a second antibiotic having activity against Gram—negative.

bacteria.

39. A method for reducing or preventing the transmission of a
_nosocomial pafhogen', said method comprisiﬁg' the steps of:
a. identifying a fomite that that is contaminated with a nosocomial
pathogen; and '
b. administering an antibiotic, in an amount and for a duration
sufficient to prevent colonization or infection by said pathogen,
toa popuiaﬁon of individuals at risk of being colonized or

infected by said.

40.The method of claim 39, wherein said fomite has been exposed to a

carrier who is colonized with said nosocomial pathogen.
41. The method of claim 39, wherein said identifying step (a) comprises
conta@ting a candidate fomite with a culture swab and culturing said swab to

-identify a nosocomial pathogen.

42. The method of claim 39, wherein said identifying step (a) comprises

the polymerase chain reaction.
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43. The method of claim 39, wherein said antibiotic is orally

administered to said population of individuals.

44, The method of claim 39, wherein substantially all of said antibiotic is

non-absorbable or partially non-absorbable when administered.

45. The method of claim 39, wherein said antibiotic is selected from the
group consisting of teicoplanin, daptomycin, oritavancin, dalbavancin,
everninomycin, quinupristin/dalfopristin, linezolid, tigecycline, coliAstin,

amphotericin, nystatin, \iseganan, and ramoplanin.

46. The method of claim 39, wherein said antibrotic is rémoplzinin.

47. The method of claim 39, wherein said antibiotic is selected from the
group consisting of polymixins, aminoglycosides, glycopeptides,
everninomycins, streptogramins, lipopeptides, oxazolidonones, bacteriocins,

type A lantibiotics, type B lantibiotics, liposidomycins, mureidomycins, and

alanoylcholines.

48.The method of claim 39, wherein said pathogen is a Gram-positive

bacterium.

49. The method of claim 39, wherein at‘least one member of said

population being treated is not tested for the presence of said pathogen.
50. The method of claim 40, wheréin said carrier has not been identified.

51. The method of claim 39, wherein a member of said population being

treated is a patient, employee, or visitor in a health care facility.
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52. The method of claim 39, wherein a member of said population being
treated is a doctor, nurse, orderly, medical student, physical therapist, health -
care administrator, visiting nurse, food service personnel, or janitor, or works

In an intensive care unit, surgical unit, or geriatric ward.
53. The method of claim 39, wherein said fomite bedding or bandages.

54. The method of claim 39, wherein said fomite is an environmental

cme surface,

55. The method of claim 39, wherein a member of said population is -

..Jmmunocompromised.

'56. The method of claim 39, wherein said carrier or a member of said
pépulation has neutropenia, a human immunodeficiency virus (HIV) infection,
acquired immunodeficiency syndrome (AIDS), or is within 14 days of
receiving chemotherapy or 1adlat10n thetapy in preparation for autologous or

" :"-allogenelc hematopowtlc stem ce]l transplant, bone marrow transplant, or solid

et organ transplant or as apart of antmeoplashc therapy.

57. The method of claim 55, wherein said member is has been receiving

immunosuppressive therapy for at least seven days.

58. The method of claim 57, wherein said immunosuppressive therapy

- comprises a steroid,

'59. The method of clalm 39, wherein a membm of sald populatlon 11as or

"

Ais at risk for enteritis, colitis, typhlms or mugositis of the gastro -intestinal tract

~ A
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60. The method of claim 39, whetein said pathogen is a bacterium that is

antibiotic-resistant.

61. The method of claim 60, wherein said bacterium is of the genus

Enterococcus.

62.The method of claim 61, wherein said bacterium is E. faecium, E.
faecalis, E. raffinosus, E. avium, E, hi;‘dé,-}i'. gallinarum, E.'cas.}eliﬂavus, E.

durans, E. malodoratus, E. mundtii, E. solitarius, or E. pseudoavium.

63. The method of claim 61, wherein said bacterium is resistant to
vancomyecin.
: 64. The method of claim 61, whpérif’:“inMsaiéfba_ctedum is .rf's.sistant to one or
-niaré antibiotics selected from the group consiétingbf teicoplanin, daptomyecin,
oritavancin, dalbavancin, everninomycin, quinupristin/dalfopristin, linezolid,
tigecycline, glycopeptides, everninomycins, streptogramins, lipopeptides,
oxazolidonones, bacteriocins, type A lantibiotics, type B lantibiotics,

"'.hp051d0myc1ns mure1domyc1ns and alanoylchohnes

65. The method of claim 60 whelem said bacterium is of the genus

S taphylococcus

66. The method of claim 65, wherein said bacterium is S. aureus, S.

epidermidis, S. hominis, . saprophyticus, S. lze}nolyticus S. capitis, S.

¢

auricularis, S. lugdenzs S warneri, S. saccharolyticus, S. caprae, S. pasteurii,

S. schley’erz S, xylosus, S cohnii, or S. simulans.

67. The method of claim 65, wherein said bacterjum is resistant to

methicillin. : .
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68. The method of claim 65, wherein said bacterium is resistant to one or
more antibiotics selected from the group consisting of teicoplanin, daptomycin,
oritavancin, dalbavancin, everninomycin, quinupristin/dalfopristin, linezolid, o
tigecycline, glycopeptides, everninomycins, streptogramins, lipopeptides,
oxazolidonones, bacteriocins, type A lantibiotics, type B lantibiotics;

liposidomycins, mureidomycins, and alanoylcholines.

69. The method of claim 60, wherein said bacterium is of the genus

Streptococeus.

70. The method of claim 69, wherein said bacterium is S. pyogenes, S.

.. ,agalactiae, S. preumoniae, S. bovis, or S. viridans.

71. The method of claim 69; wherein said bacterium is resistant to  +

oo .. . penicillin.

72.The method of claim 69, wherein said bacterium is resistant to one or’ * -
more-antibiotics selected from the group consisting of teicoplanin, daptomyciﬁ, -
oritavancin, dalbavancin, everninomycin, quinupristin/dalfopristin, linezolid,
tigecycline, glycopeptides, everninomyecins, streptogramins, lipopeptides,
oxazolidonones, bacteriocins, type A lantibictics, type B lantibiotics,

~'11p051d0mycms mureldomycms and alanoylcholines.

73. The method of claim 60, wherein said bacterium is Clostrzdzum '

- 'dzﬁ" icile or Clostridium perfringens.
74. The method of claim 46, wherein said antibiotic is ramoplanin,

wherein said ramoplanin is orally administered one to six times daily at a

dosage of between about 50 mg and 400 mg.
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75. The method of claim 74, wherein said ramoplanin is administered

‘twice daily at a dosage of between about 200 mg and 400 mg.

‘ 76. The method of claim 46, wherein said ramoplanin is administered
topically or intranasally one to six times daily at a dose of 0.1% to 90% by

weight,
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What is claimed is:

1. A method of treating an infection in bone or bone marrow in a mammal
comprising administering to the mammal a pharmacologically effective amount of

tigecycline.

2. The method of claim 1 further comprising administering an antimicrobial agent
selected from the group consisting of rifamycin, rifampin, nfapentine, rifaximin, or

streptovaricin,
3. The method of claim 2 where the antimicrobial is rifampin,

4, The method of claim |, 2 or 3 where the infection is comprised of a pathogen
selected from the group consisting of gram negative bacteria, gram positive bacteria,

anacrobic bacteria, and aerobic bacteria.

5. The method of claim 4 where the pathogen is selected from the group consisting of
Staphylococcus, Acinetobacter, Mycobacterium, Haemophilus, Salmonella, Streptococceus,
Enterobacteriaceae, Enterococcus, Escherichia, Pseudomonas, Neisseria, Ricketisia,
Pneumococci, Prevotella, Peptostreptococci, Bacteroides Legionella, beta-haemolytic

streptococci, group B streptococcus and spirochaetes.

6. The method of claim 5 wherein the infection is comprised of Neisseria,

Mycobacterium, Staphylococcus, and Haemophilus.

7. The method of claim 6 wherein the infection is comprised of Neisseria
meningitidis, Mycobacterium tuberculosis, Mycobacterium leprae, Staphylococcus aureus,

Staphylococcus epidermidis, or Haemophilus influenzae.
8. The method of claim 4 where the pathogen exhibits antibiotic resistance.

9. The method of claim 8 where the antibiotic resistance is selected from the group
consisting of methicillin resistance, glycopeptide resistance, tetracycline resistance,
oxytetracycline resistance, doxycycline resistance; chlortetracycline resistance,
minocycline resistance minocycline resistance, glycylcycline resistance, cephalosporin

resistance, ciprofloxacin resistance, nitrofurantoin resistance, trimethoprim-sulfa
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resistance, piperacillin/tazobactam resistance, moxifloxacin resistance, vancomycin
resistance, teicoplanin resistance, penicillin resistance, and macrolide resistance.

10.  The method of claim 9 where the glycopeptide resistance is vancomycin resistance.

11. The method of claim 5 where the pathogen is selected from the group consisting of
Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pneumoniae, or

Streptococcus pyogenes.

12. The method of claim 11 where the infection is comprised of Staphylococcus
aureus.
13, The method of claim 12 where the Staphylococcus aureus exhibits an antibiotic

resistance selected from the group consisting of glycopeptide resistance, tetracycline
resistance, minocycline resistance, methicilin resistance, vancomycin resistance and

resistance to a glycylcycline antibiotic other than tigecycline.

14. The method of claim 5 where the infection is comprised of Acinetobacter

baumannil.

15. The method of claim 14 where the Acinetobacter baumanii exhibits an antibiotic
resistance selected from the group consisting of cephalosporin resistance, ciprofloxacin
resistance, nitrofurantoin resistance, timethoprim-sulfa resistance, and

piperacillin/tazobactam resistance.

16.  The method of claim 5 where the infection is comprised of Mycobacterium

abscessus.

17. The method of claim 16 where the Mycobacterium abscessus exhibits

moxifloxacin resistance.

18. The method of claim 5 where the infection is comprised ofHaemophflus
influenzae.

19. The method of claim 5 where the infection is comprised of Enterococcus faecium.
20.  The method of claim 5 where the infection is comprised of Escherichia coli.
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21.  The method of claim 5 where the infection is comprised of Neisseria gonorrhoeae.

22,  The method of claim 5 where the infection is comprised of Rickettsia prowazekii,

Rickettsia typhi, or Rickettsia rickettsii.
23. The method of claim 4 wherein the infection causes osteomyelitis.

24. A method of treating a joint infection or an infection of surrounding tissues of the
Jjoint in a mammal comprising administering to the mammal a pharmacologically effective

amount of tigecycline.

25. The method of claim 1 further comprising administéring an antimicrobial agent
selected from the group consisting of rifamycin, rifampin, rifapentine, rifaximin, or

streptovaricin.
26.  The method of claim 25 where the antimicrobial is rifampin.

27.  The method of claim 24, 25 or 26 where the infection is comprised of a pathogen
selected from the group consisting of gram negative bacteria, gram positive bacteria,

anaerobic bacteria, and aerobic bacteria,

28.  The method of claim 27 where the pathogen is selected from the group consisting
of Staphylococcus, Acinetobacter, Mycobacterium, Haemophilus, Salmonelld,
Streptococcus, Enterobacteriaceae, Enterococcus, Escherichia, Pseudomonas, Neisseria,
Rickettsia, Pneumococci, Prevotella, Peptostreptococci, Bacteroides Legionella, beta-

haemolytic streptococci, group B streptococcus and spirochaetes.

29, The method of claim 28 wherein the infection is comprised of Neisseria,

Mycobacterium, Staphylococcus, and Haemophilus.

30. The method of claim 29 wherein the mfection is comprised of Neisseria
meningitidis, Mycobacterium tuberculosis, Mycobacterium leprae, Staphylococcus aureus,

Staphylococcus epidermidis, or Haemophilus influenzae.

31.  The method of claim 27 where the pathogen exhibits antibiotic resistance.
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32.  The method of claim 31 where the antibiotic resistance is selected from the group
consisting of methicillin resistance, glycopeptide resistance, tetracycline resistance,
oxytetracycline resistance, doxycycline resistance; chlortetracycline resistance,
minocycline resistance minocycline resistance, glycylcycline resistance, cephalosporin
resistance, ciprofloxacin resistance, nitrofurantoin resistance, trimethoprim-sulfa
resistance, piperacillin/tazobactam resistance, moxifloxacin resistance, vancomycin

resistance, teicoplanin resistance, penicillin resistance, and macrolide resistance.

33. The method of claim 32 where the glycopeptide resistance is vancomycin

resistance.

34, The method of claim 28 where the pathogen is selected {rom the group consisting
of Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pneumoniae, or

Streptococcus pyogenes.

35. - The method of claim 34 where the infection is comprised of Staphylococcus
aureus.
36. The method of claim 35 where the Staphylococcus aureus exhibits an antibiotic

resistance selected from the group consisting of glycopeptide resistance, tetracycline
resistance, minocycline resistance, methicilin resistance, vancomycin resistance and

resistance to a glycylcycline antibiotic other than tigecycline.

37. The method of claim 28 where the infection is comprised of Acinetobacter
baumannii.
38, The method of claim 37 where the Acinetobacter baumanii exhibits an antibiotic

resistance selected from the group consisting of cephalosporin resistance, ciprofloxacin
resistance, nitrofurantoin resistance, trimethoprim-sulfa resistance, and

piperacillin/tazobactam resistance.

39.  The method of claim 28 where the infection is comprised of Mycobacterium
abscessus.
40.  The method of claim 39 where the Mycobacterium abscessus exhibits

moxifloxacin resistance.
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41. The method of claim 28 where the infection is comprised of a pathogen selected
from the group consisting of Haemophilus influenzae, Enterococcus faecium, Escherichia
coli, Neisseria gonorrhoeae, Rickettsia prowazekii, Rickettsia typhi, or Rickettsia

rickettsii.

42. ° The method of claim 27 wherein the joint infection or infection of the surrounding

tissues of the joint cause septic arthritis.

43. Use of a pharmacologically effective amount of tigecycline for treating bone, bone

marrow or joint infections in a mammal.

44 Use of a pharmacologically effective amount of tigecycline and an antimicrobial
agent selected from the group consisting of rifamycin, rifampin, rifapentine, rifaximin, or

streptavaricin for treating bone, bone marrow or joint infections in 2 mammal.

45. Use of a pharmacoiogically effective amount of tigecycline for manufacture of a

medicament for treatment of bone, bone marrow or joint infections in a mammal,

46.  Use of a pharmacologically effective amount of tigecycline and an antimicrobial
agent selected from the group consisting of rifamycin, rifampin, rifapentine, rifaximin, or

streptovaricin for manufacture of a medicament for treatment of bone, bone marrow or

joint infections in a mammal.

47. The use of claim 43 - 45, wherein the bone or bone marrow infection cause

osteomyelitis.

4. The use of claim 43 - 45, wherein the joint infection or infection of the tissues

surrounding the joint cause septic arthritis.
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TABLE 1-conlinued

MICs (uefmb) for rifalazil and metronidazole on 31 straing of . difficile.

Sample Metron-

# Organism [D idazole ABI1648 Identity
18 C. difficile 154 025 «=0.0005 Not typable
17 C. difficile 166 05 0.001 Different
18 C. difficile 199 025 <=0.0005 Different
19 C. difficile 65C as 0.002  Not typable
20 <. difficile 5-5-03 as 0.002 Not typable
21 . diffcile 6-5-03 0s 0.002 Different
22 C. difpcile 7-5-03 0.25 0.002 Different
23 © C. difficile 11-5-03 0.5 0.001  Not typable
24 C. difficile 13-5-03 0.5 <=0.0005  Differenl
25 C. difficile 14-5-03 0.5 0.001  Nol lypable
26 C. difficile 16-5-03 0.5 0.008 Different
27 C. difficile 17-503 0.25 0.002 Different
28 C. difficile 19-5-03 0.5 0.002 Different
29 C. difficile 22-5-03 0.25 0.001 Different
30 C. difficile 29-5-03 0s >0.5 Different
31 QC C. diff ATCC 43255 0.5 0.002 Different

*It should be noted that Fujii et al., (Antimicroh. Agents Chemother.
38:1118~1122, 1994) obtained a value of 1.0 for this organism, a value
which differs from that described in Table 1.

[0051] Thesc data demonstrate that rifalazil was much
more effective than meiromdazole against almost all 31
strains of C. difficile. MICs for rifalazil were in the range of
0.0005 to 0.5 sro/mL while MICs for metronidazole were in
the range of 0.25 to 0.5 ug/mL. Furthermore, identity
analyses of these strains were performed, where possible,
and indicate that the strains of C. dificile lested were oot
identical.

{0052] Strains 80 and 29-5-30 appeared to be less suscep-
tible to metronidazole and rifalazil and therefore indicate the
need for combination treatments described hecein for the
cfcciive treatment of some strains of C. difficile.

Other Cmbodiments

[0053] Al publications and patents mentioned in the
tbove specification are herein incorporated by reference.
Various modifications and variations of thc described
mcthod and system of the invention will be apparent to thosc
skilled in the art without departing from the scope and spirit
of the invention. Although the invention has been described
in connection with specific preferred embodiments, it should
be understood that the invention as claimed should not be
unduly Lmited to such specific embodiments, Indecd, vari-
ous modificalions of the described modes Tor carrying out
the invention that are obvious to those skilled in microbi-
clagy or related fields are intended to be within the scope of
the invention.

What is claimed is:

1. A method for treating a subject having an infection of
Clostridium  difficile or preventing an infection of
Clostridium difficile in said subject, said metbod comprising
administering to said subject an effective amouat of rifalazil.

2. The method of claim 1, wherein said rifalazil is
adminristered in an amount between 0.01 and 1000 mg/day.

3. The method of claim 2, wherein said rnifalazil is
administered in an amount between 1 and 100 mg/day.

4. The method of claim 3, wherein said rifalazl is
administered in an amount between 1 and 50 mg/day.
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5. The method of claim 4, wherein said rifalazil is
administered in an amount between 5 and 25 mg/day.

6. The method of claim 1, wherein said rfalazil is
administered for one to fourteen days.

7. The melbod of claim 6, wherein said nifalazii is
administered for three 10 seven days.

8. The method of claim 1, wherein said rifalazil is
administered as a single dose.

9. The method of claim 1, wherein said rifalazil is
administered at an initial dose of between 5 and 100 mg,
followed by subsequent doses of between 1 and 50 mg for
three to seven days.

10. The mcthod of claim 1, whercin said infection of
Clostridium difficile comprises a sirain of Clostridium dif-
ficile that is resislant to one or more antibiotics selected from
the group ceasisting of vancomycin, rifampicio, cfabutin,
rifapentine, rifaximin, and metronidazole.

11. The method of claim 1, wherein said rifalazl is
administered orally, intravenously, subcutaneously, or rec-
tally.

12. The metbod of claim 1, further comprising adminis-
tering to said subject an agent that binds Clostridium difficile
toxia A or toxin B.

13. The metbod of claim 1, further comprising adminis-
lering to said subject one or more antibiolics selected from
the group consisting of B-lactams, B-lactamasc inhibitors,
aminoglycosides, tetracyclines, lipopetides, macrolides,
ketolides, lincosamides, streptogramins, sulphonamides,
oxazolidinones, quinolones, rifamycins, glycopeptides, met-
ronidazole, garenoxacin, ramoplanin, faropencm, poly-
myxin, tigecycline, AZD2563, and trimethoprim.

14. The method of claim 13, wherein said f-lactam is
selected from the group consisting of penicillins, cepha-
losporins, carbapenams, and monobaclams.

15. The method of claim 14, whetein said penicillin is
selected from the group consisting of penicillin G, penicillin
V, methicillin, oxacillin, cloxacillin, dicloxacillin, nafeillin,
ampicillin, amoxicillin, carbenicillin, ticarcillin, mezlocillin,
piperacillin, arzlocilling and temocillin.

16. The method of claim 14, wherein said cephalosporin
is sclccicd from the group consisting of cepalotbin, cepha-
pirin, cephradine, cephaloridine, cefazolin, cefamandole,
cefuroxime, cephalexin, cefprozil, cefaclor, loracarbef,
cefoxitin, cefmatozole, cefotaxime, ceftizoxime, cefiriax-
one, cefoperazone, ceftazidime, cefixime, cefpodoxime, cef-
tibuten, cefdinir, cefpirome, cefepime, BALS738, and
BAL 9141,

17. The method of claim 14, wherein said carbapenam is
sclected from the group consisting of imipencm, criapencm,
and meropencm.

18. The method of claim 14, wherein said monobactam is
astreonam.

19. The method of claim 13, wherein said B-lactamase
inhibitor is scleeted from the group consisting of clavulan-
ate, sulbactam, and tazobactam.

20. The method of claim 13, wherein said aminoglycoside
is selected frem the group consisting of streptomycin, neo-
mycin, kanamyein, paromycin, gentamicin, tobramycin,
amikacin, netilmicin, spectinomycin, sisomicin, dibekalin,
and isepamicin.

21. The method of claim 20, wherein said aminoglycoside
is gentamicin,

22, The method of claim 13, wherein said tetracycline is
selected [rom the group consisting of tetracycline, chlorlet-
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racycline, demeclocycline, minocycline, oxyletracycline,
methacycline, and doxycycline. .

23.-The method of claim 13, wherein said lipopetide is
daptomycin.

24. The method of claim 13, wherein said macrolide is
sclected from the group consisting of erythromycin, azithro-
mycin, and clarithromycin.

25. The method of claim 24, wherein said macrolide 1s
azithromycin.

26. The method of claim 13, wherein said ketolide is
sclected from the group consisting of telithromycin and
ABT-773.

27. The method of claim 13, wherein said lincosamide is
selected from the group consisting of lincomycin and clin-
damycin.

28. The method of claim 13, wherein said streptogramin
is selected from the group consisting of quinupristin and
dalfopristin.

29. The method of claim 13, wherein said sulphonamide
is selected from the group coosisting of sulphanilamide,
para-aminchenzoic acid, sulfadiazine, sullisoxazole, sul-
famelhoxazole, and sulfathalidine,

30. The mcthod of claim 13, whercin said oxazolidinonc
is linczolid.

31. The method of claim 13, wherein said quinolone is
selected from the group consisting of nalidixic acid, oxolinic
acid, norfloxacin, perlloxacin, enoxacin, olloxacio, ciprol-
loxacin, tematioxacin, lomefloxacin, fleroxacin, grepafloxa-
cin, sparfloxacin, trovafloxacin, clinafloxacin, gatifloxacin,
moxifloxacin, gemifloxacin, and sitafloxacin.

32. The method of claim 31, wherein said quinolone is
ciprofloxacin.

33, The method of ¢laim 13, wherein said rifamycin is
selected rom the group consisting of rilampicin, rifabutin,
rifapeniine, and rifaximin.

34. The method of claim 13, wherein said antibiotic is
metronidazole.

35. The method of claim 13, wherein said glycopeptide is
selected [rom the group consisting ol vancomycin, orilavan-
cin, dalbavancin, and teicoplanin.

36. The method of claim 35, wherein said glycopeptide is
teicoplanin.

37. The method of claim 35, wherein said glycopeptide is
vancomycin.

38. The method of claim 37, wherein said rifalazil and
vancomycin are administered simultapeously.

39. The method of claim 37, wherein said rifalazil and
vancomycin are administered sequentially.

40. The method of claim 37, wherein said rifalazil and
vancomycin are administered within fourteen days of each
other,

4t The method of claim 40, wherein said rifalazil and
vancomycin are administered within five days of each other,

42. The method of claim 41, wherein said rifalazil and
vancomycin are administered within three days of each
other.

43. The method of claim 42, whercin said rifalazil and
vancomycin are administered within twenty-four hours of
cach other.

44, The method of claim 37, wherein at least one of said
rifalazil and said vancomycin is administered orally.

45. The method of claim 37, wherein both of said rifalazil
and said vancomycin are administered orally.
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46. The method of claim 37, wherein said vancomycin is
administered in an amount between 125 and 2000 mg per
day.

47. The method of claim 406, wherein said vancomycin is
administered in an amount between 500 and 2000 mg per
day. .

48. A mcthod of treating a subjeet having an infection of
Clostridium  difficile or preventing an iofection of
Clostridium difficile in said subject, said method comprising
administering 1o said subject a composition comprising
rifalazil and vancomycin.

49. The method of claim 48, wherein said composition is
suitable for oral administration.

50. The method of claim 48, wherein said composition is
suitable for intravenous administration.

51. The method of claim 48, wherein said rifalazil is in a
unit dosage amount between 0.01 and 100 mg, and said
vancomycin is in a unit dosage amount between 125 and
2000 mg.

52. The method of claim 51, wherein said rifalazil is in a
unit dosage amount between 1 and 50 mg, and said vanco-
mycin is in a unit dosage amount between 500 and 2000 mg.

53. The method of claim 52, wherein said rifalazil is in a
unit dosage amount between 1 and 25 myg, and said vanco-
mycin is in a unit dosage amount between 500 and 2000 mg.

54. A pharmaceutical pack comprising (i) rifalazil in an
amount effective to treat a subject having an infection of
Clostridium difficile or prevent an infection of Clostridium
difficile in said subject; and (i) instructions for administer-
ing said rifalazil to said subject for trealing or preventing a
Clostridium difficile infection.

55. The pharmaceutical pack of claim 54, wherein said
rifalazil is in a unit dosage amount between 0.01 and 100
mg.

56. The pharmaceutical pack of claim 55, wherein said
rifalazil is in an amount between 1 and 50 mg,

57. The pharmaceutical pack of claim 56, wherein said
rifalazil i1s in an amount between 1 and 25 mg.

38. The pharmaceutical pack of claim 57, wherein said
rifalazil is in an amount between 5 and 25 my.

59. The pharmaceutical pack of claim 54, further com-
prising onc or more antibiotics selected from the group
consisting of B-lactams, f-lactamase inhibitors, aminogly-
cosides, tetracyclines, lipopetides, macrolides, ketolides,
lincosamides, streptogramins, sulpbonamides, oxazolidino-
nes, quinolones, rifamycins, glycopeptides, metronidazole,
garenoxacin, ramoplanin, laropenem, polymyxin, ligecy-
cline, AZD2563, and trimethoprim.

60. The pharmaceutical pack of claim 59, whercin said
f3-factam is selected from the group counsisting of penicillins,
cephalosporins, carbapenams, and monobactams.

61. The pharmaceutical pack of claim 39, wherein said
aminoglycoside is selected from the group consisting of
streptomycin, neomycin, kanamycin, paromycin, gentami-
cin, tobramyecin, amikacin, netilmicin, spectinomycin, siso-
micin, dibekalin, and isepamicin.

62. The pharmaceutical pack of claim 61, whercin said
aminoglycoside is gentamicin.

63. The pharmaceutical pack of claim 59, wherein said
lipopetide is daptomycin.

G4. The pharmaceutical pack of claim 59, wherein said
macrolide is selected from the group consisting of erythro-
mycin, azithromycin, and ciarithromyein,
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65. The pharmaceutical pack of claim 64, wherein said
macrolide is azithromycia,

66. The pharmaceuiical pack of claim 59, wherein said
sireptogramin is sclected from the group consisting of
quinupristin and dalfopristin.

67. The pharmaceutical pack of claim 59, wherein said
oxazolidinone s linezolid,

68. The pharmaceutical pack of claim 59, wherein said
quinolone is selccted from the group consisting of nalidixic
acid, oxolinic acid, norfloxacin, perfloxacin, enoxacin,
ofloxacin, ciprofloxacin, temafloxacin, lomefloxacin,
flcroxacin, grepafloxacin, sparfloxacin, trovafloxacin, clina-
floxacin, gaufloxacin, moxifloxacin, gemifloxacin, and sita-
floxacin.

69. The pharmaceuntical pack of claim 68, wherein said
quinclone is ciprofloxacin.
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70. The pharmaceutical pack of claim 59, wherein said
rifamycin is selected from the group consisting of ritampi-
cin, rifabutin, rifapentioe, and rifaximin.

71. The pharmaceutical pack of claim 59, wherein said
glycopeptide is selected from the group consisting of van-
comycin, oritavaocin, dafbavancin, and teicoplanin.

72. 'The pharmaceutical pack of claim 71, wherein said
glycopeptide is ieicoplanin.

73. The pharmaceutical pack of claim 71, wherein said
glycopepiide is vancomycin.

74. The pharmaceutical pack of claim 73, wherein said
vancomycin is i an amount between 125 and 2000 mg.

75. The pharmaccutical pack of claim 73, wherein said
vancomycin is in an amount between S00 and 2000 mg.

* * & * *
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SOUDAS ORALES ﬁ.}

% plecen que al menos un 75% del farmaco debe disolverse en 45 minutos. Con obj

1o de reducir la vanabilidad interlaboratorio en los test de disolucién, la USP Su'“gi 3

©" re el uso de discos estandares de dcido.salicilico y prednisona como calibradoi
: de! equipo de disolucién. _ _

o .

S

o 2.2.11. Comprimidos especiales

los requerlr'ni§n;,§§;q§ " .pa caracteristica farmacotécnica diferente de las descritas para los comprimidgg?
terapeutica kgl -  nvencionales. Los comprimidos especiales de mayor utilizacién (sublingua}eg"y_%
a velocidad de disolg}, - pucales, masticables, efervescentes, multicapa, vaginales, de implantacién, de libe
rcion. .. . racién sostenida y recubiertos) se describen a continuacién.
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debe ser eva\uada‘sff";ﬁ? l::ﬁ " 4) Comprimidos sublinguales y bucales
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.- Son comprimidos destinados a situarse bajo la lengua (sublinguales) o a man

- —~<}e—"enerse en la cavidad oral (bucales), donde se disuelven lentamente liberando el ¥
3 cabo este ensayﬁ!ﬁ - principio activo para producir un efecto local o ser absorbidos a través de la muco.
la USP: método delie. - say ejercer un efecto sistémico. En general, presentan pequefio tamaiic y una for
ma plana u oval. Los comprimidos bucales deben disolverse con lentitud, para lo
X : - cual en su formulacién se evita la presencia de agentes disgregantes y se incorpo
B) Y ranaglutinantes enérgicos (gelatina, goma ardbiga, carboximetilceiulosa...) y lubri
ﬂ ' " cantes de accidn hidrofdbica, del tipe del estearato magnésico, que contribuyen a

| .'aum‘entar el tiempo de disgregacidn. Ademds, se utilizan fuerzas elevadas de com
1 “presion para obtener comprimidos duros. Se pueden administrar de esta forma hor
' ‘monas como la metiitestosterona, el citrato de oxitocina, la progesterona, antisép- # :
. licos y antibidticos, etc. '
+|* "' Los comprimidos sublinguales suelen contener firmacos que serfan destruidos o
4 inactivados a su paso por el tracto gastrointestinal. En general, estdn concebidos para
¥, que el principio activo se ceda lentamente, de manera que la velocidad de liberacion
¢} - seadel mismo orden de magnitud que la de absorcidn para asegurar el maximo apro- _
+ ;¥echamiento de la dosis administrada. Si la liberacién se produjera muy rdpidamen- -
) fllé, ¥a__muco'sa no estaria en situacjén de absorber toda la cantidad de formaco disuel-
| porloque una parte de éste seria deglutida junto con la saliva. Por el contrario, en
", .§ertos casos especiales, cuando se recurre a esta forma de administracién para el tra-
)|: - l¥miento de situaciones urgentes, como la angina de pecho o el asma, los comprimi-
. -dgs sublinguales deben disolverse faciimente, permitiendo una rdpida absorcidn del
":‘fa“}lﬂcq, por lo que para su obtencién se emplean bajas fuerzas de compresién y se
sdota de una forma lenticular y de gran superficie. De este modo se administran
fmacos tales como la nitroglicerina, el clorhidrato de isoproterenol, el sulfato de iso-
Penaling, el dinitrato de isosérbida, la ketanserina, etc.
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penbrimiciio gastrorresistente

1
El rdcc;Jb‘;r:nclsxlto %astrorresmtente o enltérico, que puede ser realizado po
a i r
qulera de las técnicas e recubrimiento descritas anteriormente, estd e por cug|
,ndxcado en aquellos casos en que se requiere: specialmen i
- 'Protcger farma 15
glcosg( rarm cIoslmestables en medio dcido de la accion de los fluido
> p : jemlo las enzimas y ciertos antibiéticos). S s’
— Proteger el est
roteg émago del efecto irritante de ciertos fdrmacos
el naproxeno, el diclofenac). (por elemplo
_— Liberar prefe .
- f;ccién lopca] ( rentemente los fdrmacos en el intestino para consegui
e litar] bpor ejemplo los antihelminticos y los antisépticos) guir ung
s “acili ar la absorcién de firmacos absorbidos preferent P ) R
* tino delgado. - ntemente en el intgs.

S G Cllltl de ]

H gdstrico, que-0s
Sldegrablpmegte declllz:””e 1,5y 4, y durante el tiempo de transito, que varia
o (0.5-5 h, co s situaciones a otras, en especial con la presen o
Comojm 1 i ln un tiempo medio de aproximadamente 3 h) cia de ali
aleri imi :
criales de recubrimiento se emplean, habitualmente, polimeros d
; , ros de |

ut:hzados se pueden c1tar
el acetoftalato de -
elulosa el acetoftal
ato de polmm]n

" ) 1 . S gUl[’ un ﬁld Q 5¢e st
‘- ICCI ur I“la lla ”leZCIa de dlfCIEll(GS aEentES filmogenOS La lflg ura 2 6] ]f(:i)"e e |

Mezelas de Eudrapit L/S
EudragitL ,. 1

j Eudrapgit S

pl[

Velocidad de recubrimiento

FiGura 2 41 i
61 p < o ,
erfil de disolucién de diferentes mezclas de Eudragits Ly S, en funcié del
, uncion def pH.




