>

Ta'S
-

(4

r

‘\

T

DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio ||||II|HMI||||||||II|W|HIII

401

¢ CAVELIER
ABOGADOS

Teléfono: (57-1) 347 3611

EDIFICIO SISKI Telefax: (57-1) 211 8650

www.cavelier.com CARRERA 4 No.72-35 (57-1) 540 0860
cavelier@cavelier.com BOGOTA 8, COLOMBIA _ — —_ FaxinUS.A.: (1-305) 381 9660.\

> Catiling il o
Sefiora Jefe de la I SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

E. S. D. 02-008005- -00006-0000
Fecha. 2007 10-08 164333 _Dep 2020 NUECREACIONi
Tra. 11 PATENTEIVII Eve 378 FASENACIONAL| *
Act 444 RESPUESTAREQUE Folios 39

Tramite : 011 Evento : 378 Actuacion T 443 -~

Referencia :  Expediente No. 02.008.005 ,

Asunto : Solictud de patente para: MOLECULAS DE

ANTICUERPO QUE TIENEN ESPECIFICIDAD POR EL
FACTOR DE NECROSIS TUMORAL ALFA HUMANO, Y

USO DE LAS MISMAS
Solicitante ¢ CELLTECH R&D LIMITED
Fecha presentacion : 1de febrero de 2002
1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en el asunto antes

identificado, me refiero al Oficio No. 8514 notificado por fijacion en lista del 13 de julio de
2007.

2. Mediante el Oficio No. 8514 se puso en conocimiento del solicitante el informe
que contiene las observaciones hechas por su Despacho sobre la presente solicitud de
patente.

Atiendo a las observaciones de la manera siguiente:

2.1 CLARIDAD DE LA SOLICTTUD Y REIVINDICACIONES DE USO.

Para subsanar las objeciones que sobre claridad hizo su Despacho, presento
nuevo pliego reivindicatorio con 59 reivindicaciones-en el cual se han hecho cambios que
permiten apreciar claramente el objeto reivindicado en la presente solicitud de patente, es
decir, anticuerpos derivados de un nuevo anticuerpo monoclonal producido por el
solicitante (hTNF40), el cual esta dirigido contra el TNFo humano. Asi, las reivindicaciones
se refieren a anticuerpos que comprenden uno o mas de los CDR de este anticuerpo
monoclonal de murino. Las modificaciones al capitulo reivindicatorio fueron las siguientes:

- El nuevo pliego reivindicatorio define los anticuerpos de acuerdo con el resto de sus
secuencias de region variable, las composiciones que comprenden estos anticuerpos, las
secuencias de ADN vy los vectores que codifican los anticuerpos, evitando la multiplicidad
de reivindicaciones independientes.
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e Se dejaron solamente S reivindicaciones independientes y se eliminaron
reivindicaciones que podrian repetir materia revelada anteriormente en otras
reivindicaciones.

- Como se anoté anteriormente, las reivindicaciones estan unificadas por los CDR que
se obtienen del nuevo anticuerpo monoclonal de murino hTNF40. Sin embargo, aunque el
solicitante considera que las reivindicaciones 1 y 2 estdn unificadas y perfectamente
claras, estas reivindicaciones se han eliminado con el fin de evitar confusion. La
reivindicacion previa 3 es ahora la reivindicacion principal.

A este respecto, respetuosamente ponemos de presente que la nueva
reivindicacion 1 se relaciona ahora con una molécula de anticuerpo que comprende por lo
menos un CDR de cadena pesada del hTNF40 y por lo menos un CDR de cadena ligera del
hTNF40. La persona versada en el arte consideraria importante que fuera posible hacer un
anticuerpo contra el hTNF« al utilizar solamente un CDR de cadena pesada del hTNF40,
dos CDR de cadena pesada de otro anticuerpo anti hTNFa y un CDR de cadena ligera del
hTNF40 y dos CDR de cadena ligera de otro anticuerpo anti hTNFa. Lo cual esta protegido
por el alcance de las reivindicaciones y no representa una ampliacion en la materia
inicialmente reivindicada.

- La nueva reivindicacion 2 se relaciona con un anticuerpo que tiene todos los 6 CDR
del hTNF40 (aunque se da la opcién para el CDRH2 a ser un CDR modificado).

- Los compuestos de las reivindicaciones 36 a 41 se refieren ahora al compuesto de la
reivindicacion 24 y por lo tanto, hacen refieren a los anticuerpos de la invencion.

- Las reivindicaciones 61 a 64 que reclamaba el uso de los anticuerpos han sido
eliminadas de éste pliego reivindicatorio.

- Con respecto a las SEQ ID NOs: 11, 113 y 115, respetuosamente ponemos de
presente que la manifestacion del sefior examinador a este respecto no es completamente
cierta, toda vez que la SEQ ID NO: 11 se relaciona con la secuencia Vh injertadas del
hTNF40.4 como se encuentra en la Figura 11. La Figura 11 de la publicacion PCT es
idéntica a la Figura 11 del documento de prioridad. Por lo tanto, contrario a la aseveracion
del examinador, esta secuencia aparece revelada en la solicitud de la cual se reivindica
prioridad en la presente solicitud de patente. De otro lado y a pesar de que las SEQ ID
NOs: 113 y 115 fueron nuevas secuencias agregadas en la solicitud PCT, las mismas no
habian sido reveladas por el estado del arte y en consecuencia, su patentabilidad no se
encuentra afectada. La SEQ ID NO:113 se relaciona con la cadena L injertada para el Fab
y el Fab modificado, mientras que la SEQ ID NO:115 se relaciona con la cadena H
injertada para el Fab modificado.

Finalmente, respetuosamente ponemos de presente al Despacho que si bien
comprendemos que el mismo es auténomo en cuanto al estudio de patentabilidad se
refiere, el pliego reivindicatorio de la presente invencion ha sido objeto de patente en
paises como Gran Bretafia (GB2366800) y Estados Unidos (US7012135 y US7186820),
entre otros.
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De esta manera es claro que con las anteriores modificaciones del capitulo reivindicatorio
quedan subsanadas las objeciones que por claridad y por incluir reivindicaciones de uso
hizo su Despacho, ya que ahora, dicho pliego reivindica un producto y un procedimiento
en los términos sugeridos por su Despacho y permite determinar el alcance de la
proteccion reivindicada y compararla frente al estado del arte, de acuerdo con las
disposiciones de los articulos 14 y 30 de la Decision 486.

2.2 EVALUACION DE LA UNIDAD DE INVENCION

Su Despacho considera que la solicitud carece de unidad de invencidn, ya que afirma que
hace referencia a anticuerpos caracterizados mediante estructuras o secuencias diferentes.

A este respecto, respetuosamente ponemos de presente que las nuevas reivindicaciones
poseen un Unico concepto inventivo, toda vez que las mismas se refieren a los anticuerpos
que comprenden los CDR del hTNF40 y a los polipéptidos que comprenden las secuencias
CDR especificas.

En vista de la relacion con el hTNF40, el cual es en si mismo un anticuerpo novedoso e
inventivo, se considera que teniendo en cuenta las modificaciones realizadas al pliego
reivindicatorio, este ahora cumple con el requisito de unidad de invencién ya que involucra
un Gnico concepto inventivo, por lo tanto queda subsanada la objecién que sobre unidad
de invencion hizo ese Despacho.

2.3  EXCEPCIONES DE PATENTABILIDAD

Ese Despacho considera que las reivindicaciones 61 a 64 de la presente invencién se
encuentran incursas en la excepcion de patentabilidad del Art. 20, literal (d) de la Decisién
486. Con el fin de subsanar dicha objecidén las mismas han sido eliminadas del pliego
reivindicatorio.

2.4 NOVEDAD Y NIVEL INVENTIVO

Aunque en la Accidn Oficial No. 8514 no se efectuaron objeciones sobre la falta de
novedad o de nivel inventivo de la presente invencion, el presente asunto reviste especial
importancia para mi representada y por lo tanto con el fin de agilizar su tramite a
continuacion se presentan los argumentos necesarios que permiten comprobar la novedad
y el nivel inventivo de la presente solicitud frente a los documentos WO98/25971,
WO092/11383, WO099/64460 y EP0380068, que fueron citados como posibles
anterioridades en el reporte de busqueda internacional.

El documento WO98/25971 describe la produccion de fragmentos de anticuerpo
monovalente que estan ligados a moléculas de polimero, lo cual es muy diferente de las
moléculas de anticuerpo completas y de los fragmentos que se describen en la presente
solicitud de patente, toda vez que las moléculas de anticuerpo y los fragmentos de la
presente solicitud se definen mediante secuencias especificas que no habian sido descritas
previamente.
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Por su parte la materia revelada en W0O99/64460 es similar a aquella de W0O98/25971,
excepto que este documento se refiere a los fragmentos de anticuerpo divalente unidos a
un polimero. Estos fragmentos consisten de dos cadenas pesadas y una molécula de
polimero, mientras que la presente invencidn revela tanto las moléculas de anticuerpo
completas como los fragmentos. Adicionalmente, estos anticuerpos y los fragmentos se
definen por secuencias especificas que no han sido previamente descritas. Por lo tanto, las
secuencias especificadas objeto de la presente solicitud no habrian podido ser descritas
por la anterioridad en cuestion.

EP-A-0380068 se refiere a un sistema de expresion para producir anticuerpos quiméricos.
Aunque el documento dice que es posible producir anticuerpos anti-TNF« utilizando este
sistema, no hay ninguna descripcién de las secuencias de ningunos anticuerpos anti-TNF«
y no existe ciertamente ninguna descripcion de las secuencias CDR citadas en la
reivindicacion 1 de la presente solicitud.

Las secuencias CDR especificas mencionadas en las reivindicaciones de la solicitud
presente no habian sido nunca reveladas con anterioridad al publico y por lo tanto las
reivindicaciones de la presente solicitud deben considerarse como novedosas a la luz de
las anterioridades citadas.

Aunque es cierto que el término “hTNF40” se puede encontrar en W098/25971 (ver
pagina 13) y en W099/64460 (ver pagina 26), no existe descripcion en estos documentos
sobre cual hTNF40 se esta hablando, diferente de la mencion sobre que es un anticuerpo
trabajado por ingenieria que reconoce el TNFa humano. La Unica mencion referente al
proceso de produccion del hTNF40 se encuentra en la pagina 13, lineas 16-19 de
W098/25971, donde se menciona que el hTNF40 se hizo utilizando métodos “similares a
aquellos encontrados en W092/01059". Teniendo en cuenta esta referencia tan general,
no se puede concluir bajo ninguna circunstancia que esta descripcién destruya la novedad
del hTNF40 o de los CDR reivindicados en la presente solicitud de patente. Si bien el
nombre hTNF40 pudo haber sido revelado al publico, ni el anticuerpo ni de esta manera
las secuencias especificas lo estaban.

En conclusion, aunque la técnica anterior previera la produccién de un anticuerpo contra
TNFx (de hecho la técnica anterior que se relaciona con los anticuerpos, en teoria,
permitiria la produccién de un anticuerpo contra casi cualquier molécula), ninguno de
éstos documentos describe los anticuerpos especificos citados en la solicitud o su proceso
de produccidn. Es por lo tanto claro que como el anticuerpo hTNF40 no era conocido, las
reivindicaciones son novedosas.

Por otra parte, el problema resuelto por la solicitud de mi representada es el suministro de
un anticuerpo humanizado especifico para el TNFa humano y el suministro de tal
anticuerpo con una vida media larga y baja inmunogenicidad.

El documento W092/11383 describe métodos para hacer anticuerpos humanizados que
son especificos para TNFa humano y podrian por lo tanto ser considerados como el estado
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del arte més cercano. Sin embargo, en ninguna parte este documento describe los CDR
especificos reivindicados en la solicitud, o discute como se pueden producir los mismos.

Este documento ensefia una jerarquia de residuos que debe ser cambiada del aceptador al
donador con el fin de lograr la mejor afinidad del anticuerpo. Los residuos de estructura
que se deben cambiar son dados tanto para la cadena pesada como ligera. Cuando se
consideran las reivindicaciones 8-11, se debe tener en cuenta que en ninguna parte de
W092/11383 aparece la combinacion de los residuos cambiados del aceptador al donador
tal y como se menciona en la presente solicitud.

Existen por lo tanto un nGmero de deficiencias en W092/11383 que fueron solucionadas
por la invencién de mi representada en ausencia de cualquier ensefianza del estado del
arte sobre el hTNF40 o su forma detallada de produccion.

De la misma forma, cuando se consideran los meritos inventivos de la presente invencion
se debe tener en cuenta el hecho de que estos no son cambios arbitrarios que se hagan
para crear estos anticuerpos, que si hubiera una férmula especifica que pudiera ser
seguida para producir anticuerpos con una probabilidad razonable de éxito cada vez,
entonces el campo de la produccién de anticuerpo estaria mucho mas avanzado de lo que
esta, y habria mucho mas amplio rango de anticuerpos disponibles que serian adecuados
para uso en el tratamiento de enfermedades.

Sin embargo, este no es el caso, toda vez que es claro que W092/11383 se publicé en
julio de 1992 dando una jerarquia de residuos para ser alterada proveniente del aceptador
al donador con el fin de producir anticuerpos con buena afinidad, mientras que la presente
solicitud se presentd en junio de 2001 (casi 9 afios mas tarde) y diferentes residuos fueron
alterados del aceptador al donador. Esto demuestra que no habia métodos obvios
disponibles para las personas expertas que posibilitaran la produccion de estos
anticuerpos.

Es asi como el problema a ser resuelto por la presente invencién es hacer anticuerpos
alternativos especificos para TNFa. Sin embargo, no podria haber una expectativa
razonable de que tales anticuerpos, con tan buena afinidad, pudieran haber sido
obtenidos, y ciertamente ninguna expectativa de que los anticuerpos especificamente
mencionados en la solicitud tuvieran tan buena afinidad. Es importante resaltar que los
CDR comprenden un niimero diferente de amino acidos. El CDR mas corto es el CDRH1
(de acuerdo a Kabat) el cual es de 5 amino écidos en longitud. Esto significa que este CDR
podria tener 20° combinaciones posibles de amino acidos naturales. Asi, no puede ser
razonable esperar que una persona experta en la técnica pruebe todas las posibles
combinaciones con el objeto de encontrar un CDR, dejar solo un anticuerpo completo, que
tenga una mejor afinidad para TNFa aunque sea de baja inmunogenicidad.

Los CDR escogidos en la presente solicitud fueron cuidadosamente investigados,
disefiados y producidos con el fin de crear un anticuerpo especifico para TNFx que tuviera
una alta afinidad. Se puede notar en la pagina 10, lineas 26-29 que los inventores han
tenido éxito en su objetivo en razon a que el hTNF40 tiene una afinidad de
aproximadamente 0.85x10™° y el anticuerpo humanizado injertado con CDR de la
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invencion tiene una afinidad de aproximadamente 0.5x10'°, Los CDR (y los residuos de
estructura cambiados del aceptador al donador) claramente no representan una simple
seleccion arbitraria de los residuos.

Los anticuerpos de la presente invencion son particularmente efectivos y muestran baja
inmunogenicidad como se evidencia no solamente en los ejemplos de la solicitud, sino
también en los resultados publicados del ensayo clinico Fase III para el COP870.

A este respecto, respetuosamente solicitamos al Sefior examinador referirse a los
siguientes documentos, de los cuales adjuntamos copia para su mas facil conocimiento.

Schreiber et al. (2005) Gastroenterology, 129:807-818 discute los ensayos clinicos Fase II
exitosos del CDP870 en la Enfermedad de Crohn y también confirma el nexo entre el
nombre aprobado “certolizumab pegol” y el codigo de propietario interno “CDP870, que
se emplea en la solicitud (ver por ejemplo, pagina 10, linea 6 y pagina 41, linea 8 de la
solicitud).

Schreiber et al. (2005) Gut, 54 (Suppl VII), A82 es un reporte preliminar de los ensayos
clinicos Fase III exitosos del CDP870 en la Enfermedad de Crohn (el estudio “"PRECISE").
Los ensayos clinicos Fase III estan en este momento en proceso para artritis reumatoide y
los ensayos clinicos para otras indicaciones también estan en proceso.

Choy et al. que relaciona los ensayos clinicos fase II para tratamiento con CDP870 contra
artritis reumatoide. Este documento lleva a cabo comparaciones contra dos productos que
bloguean el hTNFa en el mercado, infliximab (un anticuerpo monoclonal anti-hTNFa) y
Etanercept (una construccién de inmunoglobulina G1 humana de receptor TNF soluble en
p75 humana recombinante).

Este documento concluye (ver discusion en la pagina 1137) que el CDP870 suministra una
mejora clinica mas adecuada en pacientes que el etanercept o infliximab (75% comparado
con el 60% o el 50%) aunque manteniendo una vida media larga y una respuesta
antigénica baja. La mejora clinica resulta de la afinidad del anticuerpo que es un resultado
directo de las secuencias de CDR.

La vida media larga de los anticuerpos de la invencion se confirma en la solicitud en la
pagina 41, linea 10.

La baja inmunogenicidad de los anticuerpos de la invencidn se establece en la solicitud en
la pagina 46, linea 2 ("CDP870 generando solo muy bajos niveles de respuesta de
anticuerpo”). También se nota en Schreiber et al. (Gastroenterology — ver pagina 816,
dltimo pérrafo completo) que “el nimero de pacientes positivos al anticuerpo en el grupo
de 400 mg de certolizumab era bajo”.

Asi, no es posible objetar la presente invencién con base en los documentos citados en el
informe de busqueda por cuanto el anticuerpo monoclonal de murino hTNF40 no habia
sido revelado al plblico antes de la fecha de prioridad. Por lo tanto cualquier argumento
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basado en esta presuncién no puede tener éxito pues no se deriva de las ensefianzas,
expresas o tacitas, del estado del arte, tal y como lo exige el método problema- solucién.

Adicionalmente, se ha demostrado que los anticuerpos de la invencién tienen una vida
media larga, tienen una alta afinidad, muestran baja inmunogenicidad y son
particularmente (tiles en terapia, por lo cual los mismos representan un avance en la
ciencia y de esta forma gozan de nivel inventivo.

3. Por lo tanto, le solicito se sirva continuar con el tramite de la presente solicitud
pues tanto la descripcion como las reivindicaciones se presentan de una forma clara y en
consecuencia, con fundamento en las mismas una persona versada en la materia podria
realizar el examen de patentabilidad del producto objeto de esta invencion. A pesar que
las objeciones que sobre claridad planted ese Despacho en el oficio No. 8514 se deben
tener por superadas, en el evento que el Despacho considere que sea necesario,
respetuosamente le solicito hacer uso de la facultad que le otorga el articulo 45 inciso 2.
de la Decision 486 de la Comision de la Comunidad Andina a efecto de requerir
nuevamente de nuestra parte cualquier complementacion o aclaracion que considere
necesaria.

4. Puesto que se han atendido a cabalidad las observaciones hechas por su
Despacho sobre la presente solicitud de patente, atentamente solicito que se contindie su
tramitacion.

S. Anexos:

5.1.  Nuevo pliego reivindicatorio con 59 reivindicaciones;

5.2.  Formulario para modificaciones;

5.3. Recibo por valor de $99.000 por concepto de modificaciones en solicitud
pendiente;

5.4. Schreiber et al. (2005) Gastroenterology, 129:807-818;

5.5. Choy et al. (2002)Rheumatology, 41:1133-1137,

5.6. Schreiber et al. (2005) Gut, 54 (Suppl! VII), A82.

Sefiora Jefe,

Q—'-—_a__\__g_
D

EMILIO FERRERO
T.P.A. No. 31.929

COLO-13115-841-001-2
NNJ\NNJ\ID-109831\WPC13115
No. M-2007-109831\NNJ
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FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

Espacio reservado para el adhesivo de radicacion

'\
@ SOLICITUD;DE:

D Correccion de Error Material IZI Modificacién a una solicitud
Nombre: CELLTECH R&D LIMITED
Sociedad constituida y existente bajo las leyes de IDENTIFICACION
) Rg:l.no Unido
SOLICITANTE | Direccion: 208 Bath Road, ¢ ce. O wr OO
. 3 .C.
leerksﬁire SLL 3WE, cee. O ow O
N tidad' s Bmic erkshire, Reino Iin
acionalidad o Domici |o B Hdo Nimero:
Teléfono: 546 09 70 Fax: 2494070
E-mail: clientes@camyp.com
IDENTIFICACION
Nombre: Emilio FERRERO
Direccién: Carrera 4* No. 72-35 cc. B s O
Rg:i%‘oggg:gf Teléfono: 347 36 11 Fax: 21792 11 CE. 0 owe
E-mail: cavelier@cavelier.com
Nuamero: 438.019 TP 31.929

1
Nuamero de expediente: —02.008,005

olle

Descripcion de la correccion o modificacion solicitada:

Presento nuevo capitulo reivindicatorio compuesto por 59 reivindicaciones

con el fin de subsanar las objeciones hechas por Su Despacho a la presente

sobre éstas nuevas reivindicaciones,

Comprobante de pago No. 07-80, 662 ':- Fecha: —1 de octubzre de 2007

Anexos

©J10,

OO

Comprobante de pago de la tasa por $99.000.00
Poderes, si fuere el caso

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

NOMBRE: EMILIO FERRERO FIRMA: é‘a«,@d oe w3 -

] ! C.C. 438.019 de Usaquén T.P.A. 31.929

solicitud de Patente y solicito que el Examen de Patentabilidad sea efectualo
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REIVINDICACIONES

1. Una molécula de anticuerpo que tiene especificidad para TNFa humano, que
comprende una cadena pesada en donde el dominio variable comprende un CDR que tiene
la secuencia dada en la SEQ ID NO: 1 para CDRH1, la SEQ ID NO:2 o SEQ ID NO:7, para
CDRH2 o SEQ ID NO: 3 para CDRH3 y una cadena ligera en donde el domiBio variable
comprende un CDR que tiene la secuencia dada en la SEQ ID NO:4 para CDRL1, la SEQ ID
NO:S para CDRL2 o la SEQ ID NO:6 para CDRL3.

2. La molécula de anticuerpo de la reivindicacion 1, que comprende la SEQ ID NO:1
para CDRH1, la SEQ ID NO:2 o la SEQ ID NO:7 para CDRH2, la SEQ ID NO:3 para CDRH3,
la SEQ ID NO:4 para CDRL1, la SEQ ID NO:S para CDRL2 y la SEQ ID NO:6 para CDRL3.

3. La molécula de anticuerpo de la reivindicacion 1 o reivindicacion 2, que comprende
la SEQ ID NO:2 para CDRH2.
4. La molécula de anticuerpo de una cualquiera de las reivindicaciones 1 a 3, que es

una molécula de anticuerpo injertada con CDR.

5. La molécula de anticuerpo de la reivindicacion 4, en donde el dominio variable
comprende regiones de estructura aceptadoras humanas y los CDR de donadores no
humanos.

6. La molécula de anticuerpo de la reivindicacion 5, en donde las regiones de
estructura aceptadoras humanas del dominio variable de la cadena pesada estan basadas
en una secuencia de consenso del grupo humano 1 y comprende residuos de donador no
humanos en las posiciones 28, 69y 71.

7. La molécula de anticuerpo de la reivindicacion 5, en donde las regiones de
estructura aceptadoras humanas del dominio variable de la cadena pesada estan basadas
en una secuencia de consenso del grupo humano 1 y comprende residuos de donador no
humanos en las posiciones 28, 38, 46, 67, 69y 71.

8. La molécula de anticuerpo de la reivindicacion 5, en donde las regiones de
estructura aceptadoras humanas del dominio variable de la cadena pesada estan basadas
en una secuencia de consenso del grupo humano 3 y comprende residuos de donador no
humanos en las posiciones 27, 28, 30, 48, 49, 69, 71 73, 76 y 78.
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9. La molécula de anticuerpo de una cualquiera de las reivindicaciones S a 8, en
donde las regiones de estructura aceptadoras humanas del dominio variable de la cadena
ligera estan basadas en una secuencia de consenso del grupo humano 1 y comprende los
residuos de donador no humanos en las posiciones 46 y 60.

10.  La molécula de anticuerpo de una cualquiera de las reivindicaciones 1 a 9, que
comprende la region variable de cadena ligera hTNF40-gL1 (SEQ ID NO:8) y la regién
variable de cadena pesada gh3hTNF40.4 (SEQ ID NO:11).

11.  La molécula de anticuerpo de una cualquiera de las reivindicaciones 1 a 10 la cual
es un fragmento Fab.

12.  La molécula de anticuerpo de las reivindicaciones 10 y 11, que es un fragmento
Fab que comprende una cadena pesada que tiene la secuencia dada en la SEQ ID NO:111

y una cadena ligera que tiene la secuencia dada en la SEQ ID NO:113.

13.  La molécula de anticuerpo de una cualquiera de las reivindicaciones 1 a 10, que es

un fragmento Fab modificado que tiene en el extremo C-terminal de su cadena pesada N 9/ )\ )

uno 0 mas amino acidos para permitir la unién de un efectuador o una molécula be’
indicadora. N

-

14. La molécula de anticuerpo de la reivindicacién 13, en donde los amino &acidos
adicionales forman una regidn de pivoteo modificada que contiene uno o dos residuos de

\

cisteina a los cuales se puede unir la molécula efectuadora o indicadora. (46 Cx\\)\éo

15.  La molécula de anticuerpo de la reivindicacion 10, que es un fragmento Fab
modlﬁcado que comprende una cadena pesada que tiene la secuencia dada en la SEQ ID
NO: 115y una cadena ligera que tiene la secuencia dada en la SEQ ID'NO: 1133

16. Una molécula de anticuerpo de acuerdo a la reivindicacion 1, que tiene
especificidad para TNFa humano, que tienen una cadena ligera que comprende la

secuencia dada en la SEQ ID NO:113. \@2‘7«":

17.  Una molécula de anticuerpo de acuerdo a la reivindicacion 1, que tiene
especificidad para TNFa humano, que tienen una cadena ligera que consiste de la
secuencia dada en la SEQ ID NO:113.
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18. Una molécula de anticuerpo de acuerdo a la reivindicacion 1, que tiene
especificidad para TNFa humano, que tienen una cadena pesada que comprende la
secuencia dada en la SEQ ID NO:115.

19. Una molécula de anticuerpo de acuerdo a la reivindicacion 1, que tiene
especificidad para TNFa humano, que tienen una cadena pesada que consiste de la
secuencia dada en la SEQ ID NO:115.

20. Una molécula de anticuerpo de acuerdo a la reivindicacion 1, que tiene
especificidad para TNFa humano, que tienen una cadena ligera que comprende la
secuencia dada en la SEQ ID NO:113 y una cadena pesada que comprende la secuencia
dada en la SEQ ID NO:115.

21.  Una molécula de anticuerpo de acuerdo a la reivindicacion 1, que tiene
especificidad para TNFa humano, que tienen una cadena ligera que consiste de la
secuencia dada en la SEQ ID NO:113 y una cadena pesada que consiste de la secuencia
dada en la SEQ ID NO:115.

22.  El anticuerpo de la reivindicacion 1 que es un anticuerpo monoclonal anti-TNFa de
murino hTNF40.

23.  La molécula de anticuerpo de la reivindicacion 1, que es una molécula de
anticuerpo quimérica que comprende los dominios variables de cadena ligera y pesada del
anticuerpo monoclonal de la reivindicacion 22.

24.  Un compuesto que comprende la molécula de anticuerpo de una cualquiera de las
reivindicaciones 13 a 21 que tiene covalentemente unido a un amino acido en o hacia el
extremo C-terminal de su cadena pesada una molécula efectuadora o indicadora.

25.  El compuesto de la reivindicacion 24, que comprende una molécula efectuadora.

26.  El compuesto de la reivindicacion 25, en donde la molécula efectuadora comprende
uno o mas polimeros.

27. El compuesto de la reivindicacién 26, en donde el uno o mas polimeros es/son un
polialquileno de cadena recta o ramificada opcionalmente sustituido, un polimero de
polialquenileno o polioxialquileno o un polisacérido ramificado o no ramificado.
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28.  El compuesto de la reivindicacion 27, en donde el uno 0 mas polimeros es/son un \

metoxipoli(etilenoglicol).

29.  Una compuesto que comprende la molécula de anticuerpo de la reivindicacién 15
que tiene unido a uno de los residuos de cisteina en el extremo C-terminal de la cadena
pesada un grupo lisil-maleimida en donde cada grupo amino del residuo lisil estd
covalentemente ligado a éste un residuo metoxipoli(etilenoglicol) tiene un peso molecular
de aproximadamente 20,000 Da.

30.  Un compuesto de acuerdo a la reivindicacion 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena_ligera que
comprende la secuencia dada en la SEQ ID NO:113 y una cadena pesada que cdmprende
la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos de cisteina
en el extremo C-terminal de la cadena pesada uno o mas polimeros de ocurrencia sintética
0 natural.

31.  Un compuesto de acuerdo a la reivindicacion 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena ligera que
consiste de la secuencia dada en la SEQ ID NO:113 y una cadena pesada que consiste de
la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos de cisteina
en el extremo C-terminal de la cadena pesada uno o mas polimeros de ocurrencia sintética

0 natural.

32.  Un compuesto de acuerdo a la reivindicacion 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena ligera que
comprende la secuencia dada en la SEQ ID NO:113, que tiene unido a uno de los residuos
de cisteina en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en
donde cada grupo amino del residuo lisil tiene covalentemente ligado a éste un residuo
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da.

33.  Un compuesto de acuerdo a la reivindicacion 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena ligera que
consiste de la secuencia dada en la SEQ ID NO:113, que tiene unido a uno de los residuos
de cisteina en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en
donde cada grupo amino del residuo lisil tiene covalentemente ligado a éste un residuo
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da.

448



-

10

15

20

30

35

34. Un compuesto de acuerdo a la reivindicacién 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena pesada que
comprende la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos
de cisteina en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en
donde cada grupo amino del residuo lisil tiene covalentemente ligado a éste un residuo
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da.

35.  Un compuesto de acuerdo a la reivindicacion 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena pesada que
consiste de la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos
de cisteina en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en
donde cada grupo amino del residuo lisil tiene covalentemente ligado a éste un residuo
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da.

36. Un compuesto de acuerdo a la reivindicacién 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena ligera que
comprende la secuencia dada en la SEQ ID NO:113 y una cadena pesada que comprende
la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos de cisteina
en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en donde cada
grupo amino del residuo lisil tiene covalentemente ligado a éste un residuo
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da.

37.  Un compuesto de acuerdo a la reivindicacion 24 que comprende una molécula de
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena ligera que
consiste de la secuencia dada en la SEQ ID NO:113 y una cadena pesada que consiste de
la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos de cisteina
en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en donde cada
grupo amino del residuo lisil tiene covalentemente ligado a éste un residuo
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da.

38.  Una molécula de anticuerpo de acuerdo a una cualquiera de las reivindicaciones 1-
23, que comprende un CDR hibrido que comprende una secuencia CDR donadora truncada
en donde la porcidn faltante del CDR donador se reemplaza por una secuencia diferente y
forma un CDR funcional.

39.  La molécula de anticuerpo de la reivindicacion 38, en donde la parte faltante de la
secuencia de CDR es del anticuerpo del cual las regiones de estructura de la molécula de
anticuerpo se derivan.
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40. La molécula de anticuerpo de la reivindicacion 39, en donde la parte faltante de la
secuencia de CDR se deriva de un anticuerpo de linea germinal que tiene regiones de

estructura de consenso.

41.  La molécula de anticuerpo de una cualquiera de las reivindicaciones 38 a 40, en
donde el CDRH2 de la cadena pesada es hibrido en la molécula de anticuerpo.

42.  La molécula de anticuerpo de una cualquiera de las reivindicaciones 38 a 41, en
donde el truncamiento del CDR donador es de 1 a 8 amino acidos.

43.  La molécula de anticuerpo de la reivindicacion 42, en donde el truncamiento es de
4 a 6 amino acidos.

44.  La molécula de anticuerpo de una cualquiera de las reivindicaciones 38 a 43, en
donde el truncamiento se hace en el terminal C del CDR.

45.  Una secuencia de ADN que codifica la cadena pesada y/o ligera de la molécula de
anticuerpo de una cualquiera de las reivindicaciones 1 a 23 y 38 a 44.

46.  La secuencia de ADN de la reivindicacion 45 que comprende la secuencia mostrada
en la SEQ ID NO:8 o 10.

47.  La secuencia de ADN de la reivindicacién 45 que comprende la secuencia mostrada
en la SEQ ID NO:10 o 11.

48.  La secuencia de ADN de la reivindicacion 45 que comprende la secuencia mostrada
en la SEQ ID NO:110, 112 o0 114,

49.  Un vector de clonacién o de expresién que contiene una secuencia de ADN de una
cualquiera de las reivindicaciones 45 a 48.

50.  Un vector de expresion de E£. coli que comprende la secuencia de ADN de una
cualquiera de las reivindicaciones 44 a 48.

51.  El vector de expresién de £, coli de la reivindicacién 50 que es pTTO(CDP870).
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52. Una célula huésped transformada con el vector de una cualquiera de las

reivindicaciones 49 a 51,

53.  Un proceso para la produccidn de la molécula de anticuerpo de una cualquiera de
las reivindicaciones 1 a 23 y 38 a 44, que comprende cultivar la célula huésped de la
reivindicacion 52 y aislar la molécula de anticuerpo.

54.  Un proceso para la produccion de la molécula de anticuerpo de una cualquiera de
las reivindicaciones 1 a 23 y 38 a 44, que comprende cultivar £. coli que comprende un
vector de expresion de £. coli que comprende la secuencia de ADN de una cualquiera de
las reivindicaciones 49 a 51 y aislar la molécula de anticuerpo.

55.  El proceso de la reivindicacion 54 en donde la molécula de anticuerpo es apuntada

al periplasma.

56. Una composicion terapéutica o de diagndstico que comprende la molécula de
anticuerpo de una cualquiera de las reivindicaciones 1 a 23 y 38 a 44 o el compuesto de
una cualquiera de las reivindicaciones 24 a 37.

57.  El vector pADNbENg-G1.

58.  El vector pTTO(CDP870).

59.  Un polipéptido que tiene la secuencia de amino acido dada en una cualquiera de la
SEQID NO:1a 7.
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+G-355 CERTOLIZUMAS PEGOL, A HUMANISED ANTLTNF
S:GYLATED %iﬂ' FRAGMENT, 1S SAFE AND EFFECTIVE IN
THE MAINTENANCE OF RESPONSE AND REMISSION FOLLOWING
INDUCTION IN ACTIVE CROKN'S DISEASE: A PHASE il STUDY (PRECISE)

§. Schrelber’, M. Khalig-Kareomi?, 1. Lawraace?, S. Hanauer*, ). MoColnd,

R Bloomfeld?, W, Sandbom®. /Hospital for General Iniernal Madicina ond Inssinue
Jor Clinical Molacular Biology, Christian-Albrechts Universiy. Kiel, Germany:
2Dathousie University, Holifax, Noua Scotta, Canada; dUniversity of Masiern
Auspralia, Fremanile Hospial, WA, Ausirolfa: *Section of Gastroenisrology and
Nutriion, University of Chucago Medical Center, Chicago, USA; $UCB, Slough,
Berkshirs, United Kingdom; * Division of Gasiroenterology, Mayo Clinie, Rochesier.
Us4

INTRODUCTION: The cfficacy and tolenbility of se centolizupab pogol (ces-
tolizumab) 400 mg 4-weekly in the maintenance of clinica) response following induo-
tion thetapy were asscased in patients with moderate t0 severe Crohn's disesse (CD).
AIMS & METHODS: Adult patients (n=668) with active CD (CDAS 220~450) who
sesponded (decrease in baseline CDAI score 3100 points) au Week (Wk) 6 to open
induction therapy with certolizumab %hyuiuiecﬁonu\vko,hnhmm
damised 0 muntcnance therapy with izumab 400mg or placebo every ¢ wks vp
to Wk 24, Patients were stratified according to baseline serum C-reactive protein (CRP;
<l0mg/L or 310mg/L) and by corticosteroid and immunosuppressant use. Primary
endpoint was the percentage of petients at Wk 26 in the CRP 310 mg/L soaum who
maintained 8 clinical respouse afler succetsful induction. Major secondary endpoinis
included remission (CDAJI< 150) in the CRP 3 10mg/L stamum, and respoasc sod
RESULYS: 2?3?5“7’)"} m"’ssha"pm 869
3 %) o (mean 377 1 : 53%
fecmale) responded 10 open fabel inducsian snd were eunomiaed ([zus m:!“ilzumb
212 placebo). At Wk 26, the clinical response rte in the CRP 2 10mg/L suaum
(112 cenolizimab, 101 placsbo) was 61.6% for certolizumab va 33.7% for placebo
(p <0.001). The mmmmuum;wmﬂ
stratum was 42.0% for Vs 25.7% for placebo (p <0.01). The clinical
response rate a2 Wk 26 in the overad) ITT popalation Was 62.8% for cartolizumab vs
36.2% for placebo (p <0.001). Ovenalt ITT remission rates were 47.9%
for certolisumab vs 28.6% for placebo (p <0 Iz.‘hﬁm maioly reported mild 1o
modecate adverse cvants, the most comman was headache (12.6% during induction;
6.9% vs 6.6% in the canolizumab and placebo groups, respectively). Sesous non-Ch.
related infections were observed with certolizumab (3 events) and placebo (2 events),
One patient (certolizumeb) died from a fentany! overdose.
CONCLUSION: Cenolizumab 400mg so demonstrated significant offi in thy
maintenancs of clinical response and remission following induction in mo to

severe CD compared with placedo, independendy of baseline CRP levets. No
arcsion of efficacy was observed over e, Cc?l?lizmmb was safo and well tol:a?e:.t

Gur 2005; 54 (Suppl Vi) AR2
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A Randomized, Placebo-Controlled Trial of Certollzumab Pegol
(CDP870) for Treatment of Crohn’s Disease

STEFAN SCHREIBER,*? PAUL RUTGEERTS,S RICHARD N. FEDORAKY MUNAA KHALIQ-KAREEMI,S
MICHAEL A, KAMM,* MICHEL BOIVIN,** CHARLES N. BERNSTEIN,™ MICHAEL STAUN,S

OLE @STERGAARD THOMSENM ALISON INNES,¥ and the CDP870 Crohn's Disease Study Group
vHosgiat for General Imarnal Medicing, snd tinstte for Clinioa Molecular Blology, Christian-Abrechts University, Kilnik or Aligemeine
Inaere Medizin, Kiel, Germany; Winiversity Hospkal Louven, Gastroenterology, Leuven, Beiglum; Riniversity of Aiberta, Diision of
Gostroenterology, Edmoanton, Aidorta, Canada; TDshousle University. Helitax, Nove Scatla, Canada; *St Mari's Hospital, Londan, Ynlted

Kingdom; >*Hdpial St Luc, Montrea), Canada; ™Univeraiy of Menioba, Winnipeg, Canada: $3Departmen of Gaatroenterclogy,
Rigahospitalst, Copennagen, Denmerk: M0epariment of Gastoentaroiogy, Herev Hospitel, University of Copenhagen, Herlov, Denmork; and

YCO Research and Qevelopment, Slough, Berkahiee, Ynited Kingoom

Soe editorial on page 1114.

Background & Alms: To Investigate the efficacy and
safety of certollzumsb pegol (a polyethylene-glyco-
loted Fab’ fragment of anti-tumor necrosis factor,
COP870) in Crohn's disease. Methods: In a placebo-
controlied, phase Il study, 292 patients with moderate
to severe Crohn's disease received subcutaneous cerr
tollzumab 100, 200, or 400 m¢g or placebo at weeks
0, 4, and 8. The primary end point was the percentage
of patlents with a clinical sesponse at week 12 (s
Crohn's Disease Activity Index decrease of > 100
points or remission [Crohn's Disease Actlvity index =
150 polts)) in the intont-to-traat population. Results:
All certolizumab doses producad significant clinical
benefit over placebo at week 2 (placabo, 15.1%; cor-
tolizumab 100 mg, 29,7% (P = .033); 200 mg, 30.6%
(P = .026]); 400 mg, 33.3% (P = .020]). At all time
points, the clinical response rates were highest for
ceftolizumab 400 mg, greatest at week 10 (¢ertofi
2umab 400 mg, 52.8%: placebo, 30.1%; P = .006) but
not significant at week 12 (certolizumab 400 mg,
44.4%; placsbo, 35.6%; P = .278). Patlems with
baseline C-reactive protein levels of 10 mg/L or
greater (n = 119) showed clearer separation between
active treatment and placebo (week 12 clinlcal re-
sponse: certolizumab 400 mg, 53.1%; placebo,
17.9%; P = ,005; post hoc analysis) owing to a lower
piacebo response rate than patients with C-reactive
proteln levels of less than 10 mg/L. Adverse ovents
were similar among groups. Conclusions: Certolic
Zumab 400 mg may be effective and is well tolerated
in patients with active Crohn's disease. High placebo
rasponse rates in the large patient subgroup with low
C-reactive proteln levels may have obscured statisti-
cal seperation between certolizumab and placebo.

Ongoing phase i)l trials are nacessary to establish the
clinical efficacy of certolizumab.

he proinflammatory cytokine tumor necrosis factor
(TNF) is a key mediacor of che influrnmacdion assa-
cnaced with Crohn's disease -8 Ie can be decected at high
concenteations in diseased aress of the bowel wall 244
and in the blood and feces of patients with the disense.'s
Seveeal biologic produccs targeted toward the neusrals
izacion of TNF have showa clinical ¢fficacy in patiencs
wich Crohn’s disease.?*'2 Infliximab is che only anci-TNF
agent currently approved for use in the mansgement of
the disease 1394 Infliximab is adminiscered by intrave.
nous infusion and hus proven efficacy in che creatmene of
both refraccory luminal and hstulizing Crohn's dis-
ease 8420306 The use of infliximab has been associaced
with 2 number of potentially serious adverse evencs
(ASs), in addition to the development of human antichi-
meric ancibodies, which can lead to infusion ceactions
and may reduce the duracion of response.'?-20
Cereolizumab pegol (CDP870) hetealcer referred co as
certolizamab is a polyethylene glycalaied Fab' fragmenc
of a humsnized anci-TNF-a monocional antibody in-
tended foc subcutaneous sdministcation. Subcutaneous
delivery of the drug has cost and convenience advantages
compared with incravenous dosing. Cercolizumab has
been conseructed by grafting the shore hypervariable
complemencarity-decermining regions derived from che
murine monoclonal antibody HINF40 onto an achec-

Abprevistions used In this paper: AE, adverse cvent: Ci, confdence
Intorval; CRP, Creactive gmislin; R0Q, nMammatory Bowel Disease
Quastionnaire; ITT, (ntent to treat; TNF, tumer necrosts Sactor,

© 2005 by the American Gesiroenterciogicnl Association
0016-8068/05/$30.00
€01:10.2053/).805t16.2005.06.064
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wisc victually human Ig Pab’ fragment (IgG y1k). The
engineered Fab’ fragment cecains the biologic potency of
the original antibody. The Pab’ fragmeat is Jinked via
maleimide to 2 cross-linked chains of polyethylene glycol
thac each have a molecular weight of 20 kilodaltons. This
sicesspecific polyechylene glycolation increases the half-
life of the ancibody fragmenc to approximacely 2 weeks
in plasma, chereby reducing the frequency of required
dosing. In phasc Il studies in patients wich cheumacoid
archritis, cescolizomab has becn shown co be clinically
effeccive and well toleraced. 2122 We have assessed the
efficacy and safecy of subcutaneous sdministration of
cercolizumab in a phase I, randomized, double-blind,
placebo-concrolled, dese-response study in patients with
moderace to severe Crohn's disease

Materials and Methods
Patient Selection

Gligible paticats were ac lease 19 years old wich a
cliniowl dingnosis of Crohn's discase s conbemed by radiologic,
endoscopic, or histologic evidence following established diag-
nostic critecia. Patiencs had mod €0 severe disease, defined
by a score of 220-450 points on che Crohn's Disease Activity
Index (CDAI)®* ovee a 7-day screening pesiod before the fAirse
study dose was administered.

Paticncs were excluded from the scudy if chey had a sus-
pecced or dingnosed abscess at screening, & bowel perforacion or
evidence of noninflammarory obstruccion during che 6 months
before screening, extensive bawel resection, a functionsl colos-
comy or ileoscomy, o posicive stool culture foe enteric pacho-
gens, -or a known hiscory of tuberculosis. Ocher exclusion
criteeia included treacmene for Crohn's disease wich sodium
cromoglycate, mycophenolace, of cyclosporin within 4 weeks
of scudy encey, oc receipe of ocher ancieTNF cherapy with a
biglagic agene within 12 weeks of screening. Patients wese also
excluded from che seudy if they had been ceeaced previously
with any anci-TNF agent and eicher had experienced an infu-
wion rouction chac was suspected or conficmed <o be sssaciated
with an immunc response, or had showed u lsck of clinical
respoase to the firse dose. Any putients who had peeticipated in
anocher cliaweal teial with ceecolizumab were ineligible co ske
pare in the study, as were chose who had been involved in any
other clinical drug trial wichin the 4 weeks before screening.

Al paciencs hed an anteroposcerior chest cadiograph for
tuberculosis ac sceeeaing (or within che 12 weeks before
screening) and st che final srudy wisic.

Cancomitant Medication

Concomicant madication ww peeiteed if che patiene was
on & scable dose thae could be coacinued cheoughout che 12-week
durat:on of the double-blind phase of the scudy. The minimum
stable creacmen periods required befose scraening were as follows:
2 weeks for stervids (59 mg/dey budesonide, $24 mg/day meth-
ytpredaisoloae, or 530 mg/dsy predaisone or prednisalone) and
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any topical soocecal creacment; 4 weeks for long-cerm anti-
infectives and meselamine or mesdamine saalogs (eg, sulfasala.
zine, olsalaziae, or halsalazide); and 8 weeks for che immunosup-
pressants azachioprine, G-mercspeopurine, and mechosrerare.

Study Medication

Because cercolizumab and placebo did noc have che
same colog o¢ viscosity, full blinding was aoc possible. Conse-
quently, patients ceceived theic trewtmnent from a ousse or
physician who wes not involved in the seudy. All ocher staff
involved in the scudy rerained blind to creacmenc. Cereoli-
rumab 100 mg, 200 mg, 400 mg, or placebo was sdministeced
subcutancously. Certolizumab was supplied 1s & clear, col-
orless co pale yellow solution at & nominal concenuscion of
200 mg/mL in 50 mmol/L sodium acerace buffce and 125
mmol/L sodium chloride solucion. Saline was used for di-
lution and for placebo injections. Each patienc received 2
subcutaneous injections (I mL each) at separace injection
cices ia che lacera) abdominal wall or cthe outer upper thigh,
Pacicnes remained a¢ the study site for 30 minutes afeer
deug wdmanistestion snd any AEs were ceporced. Pacients
reccived che fiesc dose ac week O and furcher doses of che
same medication at weeks 4 and 8.

Study Design

This was a phase 1, mulciceater, mndomized, double.
blind, ptaccbo-concrolled, parallel-group, dase-response study,
recruiting peticats from certiary cefecral centecs. The scudy was
designed to assess the efficacy and safecy of subcuraneous
sdministrecion of cercolizumab. Jt wus conducted between
February 135, 200), and March 12, 2002, a¢ 38 centers in 2
totel uf 10 cwuncries (the number of centers in each country is
shown in pacentheses): Belgium (4), Conuda (16), Deamark
(6), Germany (8), Ireland (3), Russis (5), Setbis (5), South
Afiics (2), Sweden (4), and che United Kingdom (3). The 3
octive ceeament groups (ceetolizumab 100, 200, or 400 mg)
wete compaced with plecebo.

Ac¢ screening, pacicnrs wese sceatfied inco 1 of 2 groups
according to whecher ot not they were receiving concomitant
sceroids, immuacsuppressancs, or long-teem wati-infecoves.
They then were candanized o L of the 4 creacment groups
(1:1:1:1 ¢ertolizumab 100 mg:cercolizumab 200 mg:certoli-
zumab 400 mg:placebo). The randomization code was pre-
pased by an independent statistician and patients were as-
signed co ceestmenc by che use of a randomizacion allocation
schedule managed via an incecactive voice response system.
Bfficacy wssessmencs were performed every 2 weeks up uncil
weck 12, with & furcher 8-week follow-up evelustion foc safecy.

Before dosing, demographic dara were recorded for esch
patient, cogecher wich sy significant pasc medical history and
all concamicant diseages. Discase accivicy (by using che CDAI)
was assessed prospectively in che week before screening, after
0,2,4,6,8,10, and 12 weeks of trescmenc, and on wichdrawal
from the study (if appropriace). Paciencs kepe a daily diary of
theis symproms chroughout the study. At weeks 0, 2, 4, 6, 8,
10, 12, and scudy ead point, the pacients’ quslicy of life was
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assessed using the Inflammatory Bowel Disease Questionnaire
(IBDQ).2 Our own cranslacions were used in Russisn, Serbisn,
ond Afrikaans.

Seandard Isboracory teses, including hemaeology, biochem-
istry, and arinalysis, togecher wich measutemenc of secum
C-resctive peocein (CRP) levels, weee performed ot each visic
up uacil week 20 or on withdrawal from the study. Investic
gators were blinded co che cesules of che CRP anafyses. Cer-
colizumab plasma concentations were messured using an ¢n-
2yme-linked immunosorbent assay with a lower limic of
sensicivity of A1 pg/ml.

AEs were monitored theoughouc the study. The duracion
and incensity of each event were recorded by che 1avestigator,
togechet with ics pucscive relstionship o che scudy drug, and
ics ouccome and seriousness. Any patient requitig o change in
beseline cherapy or hospicalization to manege an exacetbation
of the disease was considered co be a creatment fHilure and was
withdrawn from che scudy.

Weiccen infocmed consent to pasticipace 1n the crial was
obeained from each patient and the independenc echics com
mictee/institutional review board ac each scudy cencer ap-
peoved the protocol before commencement. The erial was
performed ia accordance wich che Incernacional Conference on
Harmonization Guidelines for Gond Clinical Praccice, which
have cheir origins ia the Declaration of Helsinki.

Outcomes and Primary Statlgtical Analysis

A sample size of 260 patients was congidered adequace
for this scudy, wich 65 patients being sllocated ¢o each trear-
ment group. This would give approximately 839 power co
detece 3 true diffcrence of 239 becween creatment groups for
the primary end poine (clinical response) based on 8 placebo
cesponse mace of 129%. The efficacy was antlyzed for the intenc-
co-treac {JTT) populecion. Thus included all patiencs rectuired
who received ac lesst 1 injection and had ac leasc 1 efficucy
messuremenc aftee che first injeccion. Patiencs who terminaced
che crisl premacurely wece advanced o the end-of-siudy visic.

A clinical cesponse was defined as a decrense in CDAI scoec
of 100 points or greacet oc eemission (CDAI score, <150
points). The primary efficacy end paine was che percentage of
patients uchieving a clinical response ac waek 12, The percent-
age of patiencs who showed s clinical response at weeks 2, 4,
6, 8, and 10 was a secondary efficacy varisble, as was the
pescencage of patients in remission at weeks 2, 4, G, 8, 10, and
12, Stwascical analyses of these outcomes were performed using
the X2 cesc to compare among che treaement groups aad 95%
confidence intervals (CI) were calculated.

Mean CDAI scoces and mesn IBDQ scores, summed over all
carcgories, were summarized ac waeks 0, 2, 4, 6, 8, 10, and 12.
Seram CRP concencutions (geometric eeans) ac all rime
poincs were analyzed using descriptive saaristics. (The goomer-
ne mesa is che nch rooc of cthe peoduce of n valuey.)

All treasemenc comparisons for efficacy were made using o
2-sided sigoificance level of ,05. A closed cesting procedure?
was used for che analysis of the primary end point. Resules
from patients receiving cereolizumab 400 mg wete compared

CERTOLIZUMAR FOR CROHN'S DISEASE 809

with placebo. If che comparison was not sigtuhcanc ac che 5%
level, no further analysis was performed. If significance was
appasenc, compacisuus of cerrolizemab 200 mg vs placebo and
certolizumab 100 mg vs placebo were performed simulca-
acously. Por che analysis of secondaty end poincs, there was no
adjustment for mulciple efficacy end poincs. Addicional sub-
group analyses (including effect of seratum) were for explor-
acory purposes only aad chetcfore no sdjuscments for multi-
plicity were made.

The safecy analysis (safety population) included all pariencs
who ecceived at lease 1 dox of seudy medicacion and subse-
quently had a postbaseline safecy evaluation. Actual values and
changes from baseline relating ¢o vital signs and laboracory
daca were analyted using descripeive seatistics.

Post Hoc Analyses

In wn explomtory anelysis, changes from baseline 1n
IBDQ rocal score for each creacmenc group were compaced
with the placebo group by using & comparison of Jeast-squares
means. Least-squares means were adjusted for steacum, and
pooled councry snd bascline IBDQ scores.

In addition, patients were scracified accoeding to baseline
CRP concencrations of less than 10 mg/L or 10 mg/L oc geearer
0 an exploracory analysis. The percencage of putiencs wich o
clinical response and che percentage of patiencs in remission in
the certolizumab- and placcbo-reeated groups were analyzed
sccording ¢o baseline conceacracions of CRP. A furchier series of
unalyses was also perfurmed using breakpoine baseline CRP
cancenccations of 3. 6, 7, 8, and 9 me/L. The X test was used
tu COMPAIC CICALMENS Groups.

Results
Patients

The crial profile for che pasticipacing patiencs is
shown in Figure 1. A cotal of 292 pacients were entolled
in che scudy. A total of 291 patients were included io che
ITT population and reccived eichee cereolizumab 100 mg
(n = 74), 200 mg (n = 72), or 400 mg (n» = 72), or
placebo (n = 73). One patient who received ceecoli-
zumub 400 mg did noc provide any postinjeccion efficacy
measusements and therefore was excluded from che ITT
populacion before breaking the blind. The safery popu-
lation comprised all 292 enrolled patients The demo-
graphic charsceeristics of the patiencs at screening ace
shown in Table 1. The majoricy of che paticnes (96.69%)
were Caucasian. Patienc characteristics weee generally
well balanced among cceacment groups, although the
mcan age of patients receiving cerrolizumab 200 mg
(40.1 y) was slighely higher than In the other groups, in
which the mean ages of paciencs ranged from 33.5 co
35.9 years. The grearest difference among the groups was
a small preponderunce of women in che placebo group
(67.1%) in comparison wich boch che certolizurmab 100



‘P\\
1

'n

810 SCHREIBER ET AL

GASTROENTEROLOGY Vol. 429, No. 3

Red2
"‘:‘:-.r—-l
Anviomimd
ne?
1 ] 1
m!-u e-mn-'-mm Cenolmmat 200 %) @omgy
ne?d Aelé lin n-ln
m«!mw M«L«ln InutAovest st niandioenl o0t
ull”! az74 lin O-lﬂ
Lacht of Improveenent Lask of mgrovement of ook of imgrevement o ack of MR MENL or
'nrubn.“ devesa o, progressien, €loses prograssian,
nels’ nz ne 2 n=ir
Advarne cveni, n =8° Adveres Ve, n s §* Adarss sveni,ne T* AMwrmenn, s’
GachiVDItent declelonpetiens Clinlosl aecislonp ot
dachion, ne dechaion, nx §* ORI D o 11° dacislep, 0 s I
Lostto iokowup. 0 = 1° Lot 00 tollowup, A e 1* Loot b lolownip, a3 1 Lenwiolowsp.ns1®  Rgure 1. Trid) profile (20wook study
I l period). *Patients couki have more
Campleieg Compitind Complend swey !man 1 reason recorded for with.
CT - ne& et deamal from the study.

g (32 796) and 400 mg (55.6%) groups. The concom-
itant medications with which the patiencs were being
teeated were broadly similar io both the placcbo and the
certolizumab creatment groups (Table 2). The masc no-
table difference was obscrved for overall glucocoeticoid
use: 39.7% for the placebo group vs 30.6% for che
certolizumab 400-mg group. In che ITT population,
15.5% of the patiencs had concomitant medicacion wich

both immunomodulacors end steroids, and 21.6% of the
patients had received prior anci-TNF cherapy with a
biologic ageat.

Eigheeen pacients (24,7%) in the placebo group wich-
drew feom the study by week 12. The corresponding
numbers for the cercolizumab 100-, 200-, and 400-mg
teeacmenc groups were 22 (29.7%), 15 (20.8%), and 20
(27.4%) paticnts, respeccively. In all groups, che major-

Table 1, Baseline Oemographic Cheracteristics of Patlents (ITT Population)

Canlizymab
Varlapic Placebo (n = 73) 100 mg (n = 74) 200 mg (n = 72) 400mg (n = 72)

Mean 2go, y (renge) 35.8 (10-64) 33.5(18-50) 40.1(19-71) 35,9 (28-67)
Sex, n (% of patients)

Mal¢ 24(32.9) 35(47.9) 22(30.9) 32(44.9)

female 49 (67.1) 39(52.7) S0 (69.9) 40(55.8)
Mean body mass ndax, kg/m?, (renge) 23.03(16.3-38.8) 23.06(19.0-37.3) 24.14(20.2-40.7) 22.73(13.5-38.1)
Mean durstion of digsase, y, (rengs) 7.95(.1-27.8) 7.73(0.0-31.8) 8.84(0.0-30.7) 8.43(.2-26.5)
Provious antl-TNF theraoy, n (% of patients) 16(21.9) 18(24.3) 17 (23.8) 12(16.7)
CRP concentrations

Geomelric mean, mg/L (renge) 7.3(.3-86.2) 8.2(.2-141.0)° 68.5(.2-127.0) 7.7(.4-128.2)

210 ma/L, n (% of patients) 28(38.9) 31(42.5)° 28(38.9) 32(44.9)
Diseasc site. n (% of paticnts)

Duodenum 1(19) 5(6.8) 2(2.8) 3(4.2)

toum $4(14.0) $7(77.0) 561(70.8) 56(77 8)

Cecum 37(%0.7) 45 (60.9) 32(44.9) 41(56.9)

ASCONTINE Colon 31 (42.9) 35(47.3) 35(49.8) 36 (50.0)

Transverse colon 33(e8.2) 32(43.2) 33(45.9) 37(51.4)

Descending colon 42(31.9) 39(52.7) 40(55.8) 47 (65.3)

Rectum 36(49.3) 30(48.6) 33(45.8) 32(as4)

Perianat 23(31.8) 20(27.0) 23(31.9) 21(29.2)

Other $16.9) 9(12.2) 4(5.6) 7(0.7)
Resaction performed, n (% of patienis) 27(37.0) 27(36.5) 25 (34.7) 27(1s)

“Dato missing for 1 patient.
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Table 2. Number (%) of Patients Receiving Concomitant Medication (ITT Population)

Certolizumab
Medication type Plagebo (n = 73) 100 mg(n = 74) 200 mg (n = 72) 400 mg (n = 72)
Aminosaiicylates 29 (30.7) 37(50.0) 32(44.4) 28(38.9)
Anudiarrhesls 10(13.7) 19(25.7) 16(22.2) 12(16.7)
Amtiinfectives 719.8) 8(8.4) T9.7) 6(8.3)
Matrontdezole 6(8.2) 4(5.4) 4(5.8) 5(8.9)
Clprofioxacin 5(6.9) 4(5.4) 5(6.9) 3(4.2)
Codeins and derivatives €(8.2) $(6.8) $(6.9) 229
Immunomodulator 26(35.6) 26(3%.1) 29(40.3) 27.(37.3)
Azsthioprine 17(23.%) 13(17.6) 23(31.9) 22(30.8)
G-merceptopurine 4(5.5) 9112.2) 2128 2{39
Methotrexste 5(6.8) 4(5.4) 4(8.6) 3(4.2)
Glucecorticoide (overai) 20(39 1) 24(32.4) 29 (40.3) 22(30 6)
Systemic glucocorticolds 20 (27.4) 1%(20.3) 22(30.6) 16(22.2)
Budesonide 9(12.3) 9{12.9) 8{11.1) 6(6.3)

0ne pavent seceived both systemic ghcosonticolds ang budesonide.

ity of wichdrawals wete » consequence of disease progres.
sion.

Efflcacy

Primary end point: clinlcal response and dose~
ranging results. The peccentage of pacienes resching the
primacy end poine (a decrease in CDAI score of 2100
points or remission at weck 12) in the ITT populadion is
shown in Figure 2. An onsec of effece was evident ac 2
weeks postinjeccion, when sll doses of certolizumab pro-
duced a statistically significant benefit compared with
placcbo (week 2: placebo, 15.1% (95% Cl, 6.2-24.0) vs
cestolizumab 100 mg, 29.79% 195% CI, 16.6—-40.5; P =
.033}; 200 mg, 30.6% {93% Cl, 19.2-41.9; P = 026);
400 mg, 33.3% [95% CI, 21.8-44.9; P = .010)).
Cesrolizumab also showed significancly higher efficacy
compared with placcbo ar weeks 4 (400 and 200 mp), 8
(400 and 100 mg), and 10 (400 mg) Pasients seceiving
cercolizumab 400 mg showed the highest cesponse rate ac
all ime poincs, with the highest response observed at
week 10 (52.8% (95% Cl, 40.6-65.0) vs 30.1% (95%
C1, 18.9-41.3} in the placebo group [P = .006}). Ac al)
time poings, the race of tesponse among patients receiv-
ing cercolizumab was higher than in those receiving
placebo. However, ac week 12 (the prisvacy end point)
che difference berween che certolizumab- and placebo-
teeated groups did not reach statistical significance (week
12: cercolizumab 400, 200, and 100 mg 44.4% [95%
Cl, 323-56.6), 36.1% {95% CI, 24.3-47.9), and
36.5% ([95% CI, 24.8-48.1], respectively, vs placcbo
33 6% {95% CI, 23.9-47.3)). There was no effece of
scx of sceacum (sceroid, immunosuppressanc, and anti-
inflammatory use) on che rate of clinical response ac
week 12 (daca not shawn).

Remission. Ac week 4, sll cercolizumab treac-
ment groups showed scatistically significant higher per.

centages of patients achieving semission (CDAI xote,
=150 poincs) compared with placebo (Figuse 3). Signif-
icant benefic over pluccho treatment was also scon at
weck 8 for boch che certolizumab 400-mg and 100-mg
trescment groups At week 12, the difference berween
the cereolizumab- and placebo-creeted groups did noc
reach statistical significance (week 12 remission rates:
ceceolizumnab 400, 200, and 100 mg 26.4% (95% CI,
15.5-372.3], 19.4% [95% CI, 9.6-29.3), and 27.0%
[95% CI, 16.2=37.8), cespectively, vz placebo 23.3%
[95% C1, 12.9-33.7)).

Biologic response. CRP concenttations (geomerric
means) in che 4 treacment groups arc shown in Figute 4 Ac
week 2, CRP concencrations were reduced in al) accive
creaement groups. Ae this cime poine, che 95% Cls for
the mean CRP concentrations in the placebo group did
not oveclap wich chose of che ¢ertolizumab 100-mg or
400-mg creatment groups, giving an indication of a
sigaificane difference becween chese geoups and placebo.
The data suppore the saci-inflammacory effect of cercoli-
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Figure 2. The percentuage of patients with a decrease (n COAl score of
100 points or greater or who achleved romission (COAI score, <150
points) (ITT population—primary eng point). *P s 05, **p s 01
compared With placebo.
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Flguse 3. The percentage of patienis uchleving remission (COA
score, £150 polnts) (ITT pogutadon). *P < .08, **P = .01 compared
with placebo,

2umab. The lowese geometric mean concentration of
CRP was measurcd ar week 2 in patients being created
wich cerrolizumab 400 mg (2.8 mg/L). The correspond-
ing value for che placebo group ac this time point was 7.1
mg/L. The resules over the 12-week study period suggest
that treacmenc with ceccolizumab 200 mg and 400 mg
may be more effective at maincaining a biologic response
than crearment with cercolizumab 100 mg. A scacisei-
cally significant relationship berween the extenc of re-
duccion in CRP from weeks 0 co 2 and clinical ouccome
ac week 12 in che ITT populacion was noc decected.

Antibodies. In chis pacient population with var-
ious concomitant medications (only 37.5% of the pa-
ciencs from the cectolizumab 400-mg group were on
concomitant immunomodulacors ac baseline), we found
that 12.3% (n = 9 of 73) of the patients recciving
cereolizumab 400 mg had at lease 1 positive resule for
anticercolizumab antibodies (period, 0-12 weeks), The
plasma concencracions of cescolizumab appeared o be
lower in che ancibody-positive pacients (data noe shown),
however, no decrease in efficacy was scen—the propor-
vion of responder patieacs ac week 12 was similar in
ancibody-pasitive and antibody-negacive patients, with
44% of patients responding in boch subgroups.

18DQ. Baseline IBDQ cotal scores (mean = SD)
were 1229 * 26.60, 132.2 2 30.60, 1229 * 27.07,
and 126.5 £ 25.20 for che placebo and the 100-mg,
200-mg, and 400-mg cercolizumab groups, respeceively.
Poc all creatment groups, there was an increase in IBDQ
toeal scores wichin 2 weeks of creacment thse peralleled
the changes in CDAI scores. The laggesc change from
bascline ac week 2 (22.8.poines) was observed in the
cercolizumab 400-mg group, compared with 10.6 poines
for paticacs receiving placebo (P = .002). From wecks 2
0 12, patients receiving 400 mg cerolizumeb had
geenter changes from baseline ac any time point chan
pacieats ceceiving placebo (P < 05). In addition, pa-

GASTROENTEROLOGY Vol. 429, No. 3

tiencs receiving 200 mg cereolizumab had significancly
grescer changes from baseline ac wecks 2 and 4 chan
chose receiving placebo (P < .05). At week 12, IBDQ
cotal scores (mean + SD) were 1564 % 37.36 in che
cercolizumab 400-mg group compated with 140.5 X
35.88 in the placebo group.

Post hec analyses according to baseline CRP
concentration. Baseline CRP measwremenss. Bascline CRP
measurements were obuained from 290 of the 291 pa-
cienes in the ITT population. Of these patiencs, 119
(41.0%) had a baseline secum CRP concenteation of 10
mgfL or greater ead 171 (59.0%) had serum levels less
than 10 mg/L.

Bfficasy of certolizumab acording to a CRP brakpoing
of 10 mg/L. In che inicial post hoc anslysis, in patients
wich baseline CRP |evels of 10 mg/L or greacee, treac-
ment wich certolivumab 400 mg resuleed in a scacisci-
cally significanc benefic ac all cime poiacs throughour the
12-week study in teems of both taces uf clinical response
(a decrease in CDAI scare of @100 points or reomssion
[CDAI scoce, =150 points)) (Figure 5A) and cemssion
(CDAI score, =150 poincs) (Figure 5B). There was
clescer sepasacion becween the certolizumab treatment
groups snd che placebo group 1n this subanalysis chan in
the overall ITT populacion.

In patiencs with baseline CRP Jevels less than
10 aag/L, nouc of the active treatmentt achieved a sca-
tistical diffcrence from placelso for che primary end point
of clinical response ac week 12. A high placebo response
was obsetved in chese paticncs. At week 12, 46.7% of che
patienes who had reccived placebo showed e dlinicul
sesponse, compared with 38.1%, 38.6%, and 37.5% for
che cercolizurnsb 100-, 200-, end 400-mg groups, ce-
spectively. The percencages of certolizumab-treaced pa-
tiencs achieving remission were noc significancly differ-
enc from placebo and, as with che primary varigble,
relacively high rates of placebo response (up co 31.1% ac
week 12) weee evident
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Figure 4, Moan concentrations of CRP (geomeic means) (ITT popu-
{ation). tNangveriapping 95% Cls compered with placebo.
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Figure 6. The percentaye of patents with baseline concentratons of
CRP of 10 mg/t. or greatar who (4} showed & ascrcase in COA( score
of 300 or mose poOINts of achieved semission (COA score, £150
points), or (B) achigved remission, *P & 05, **P = 01, ***P s
003 compared with plécebo.

Efficacy of cersolizumab in pasitnss with baseline CRP
breakpoint concentrations besunen &5 and 210 mg/L. Puce
ther post hoc analyses, showing the primary end poinc of
clinical response ut week 12 for patienes with bssetine
CRP breakpoint concenceations between 25 and 210
mg/L, ace shown in Pigurc 6. Por esch of che CRP
breakpoincs analyzed, clinicel response rates for paticats
in che cercohizumab 400-mg creacmenc group wete
higher than chose in the other tcescment groups at this
time point (50.0%, 50.0%, 51.4 %, 51.4%, 51.5%, and
$3.19% foc cercolizumab 400-mg creatment ac baseline
CRP concentracions of 23 mg/L, 26 mg/L, =7 mg/l,,
28 mg/l, &9 mg/L, and =10 mg/L, respectively). In
pacients with baseline CRP levels of &7 .10 my/T, who
received cercolizumel 400 mg, che primary clinical re-
sponse mes at week 12 showed saasistically significanc
differences feom placebo. Placebo response nates decreased
with inceeasing baseline CRP concencaation (34.9%,
31.6%, 28.6%, 25.0%, 20.0%, and 17.9% for baseline
CRP concenwracions of &5 mg/L, 26 mg/L, =7 mg/L, 28
mg/L, 29 mg/l, and =10 mg/L, respeccively).
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Safety

The incidence and pacceen of AEs were similar in
the active treacmenc and placebo groups (Table 3). The
majority of AEs were of mild or moderace intensicy. The
mosc frequently reported events among patients tseated
with cetcolizumsb during che double-blind weaumenc
petiod were headache not otherwise specified (13.2% vs
16.4% for placebo), aggeavation of Crohn's disease
(11.9% vs 13.7% for placebo), nsusea (11.4% vs 5.5%
for placeba), nasopharyngicis (9.1% vs 4.1% for placebo),
dizzincss (excluding vertigo) (6.4% vs 4.196 for placebo),
acchralgia (5.9% vs 2.79% for placebo), abdominsl pain
noc otherwise specified (5.9% vs 5.5% for placebo),
pharyngolacyngea) pain (5.0% vs 5.5% for placebo), and
pyrexia (5.0% vs 4.1% for placebo). None of these AEs
occurced wich an incidence of 5% oc more in cercolis
2umah-treated pacients dusing che safety follow-up pe-
tiod. The most common serious AR dusing beth the
double-blind sad safety follow-up periods was aggma-
vated Crohn's disease (23 repores). This was considered
possibly tclaced ¢o the study drug in 4 inscances. There
were no deachs duning che study; no cases of lymphoma,
lupus, tuberculosis, or inceeases in opporcunistic infec-
tions were recorded. During the double-blind period, 17
paciencs in the placebo group (23.3%) and 58 ceccoli-
umab-treated patiencs (26.5%) experienced AEs of in-
fections. Over the safery follow-up period, 10 patients in
the placebo group (13.7%) and 31 pacicncs in the cer-
tolizumab group (14.2%) cxperienced AEs of infection.
Detuils of AEs representiog infectious complications are
shown in Table 4.

The following serious adverse events were repoteed
during the double-blind period: 4 placcbo pacicnts ex-
perienced aggtavated Crohn's disease, and genita} warcs
and aschealgia were expetienced by 1 patscac each, Two
patients in che certolizumab 100-mg group cxpecieaced
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figure €. Clinice! response rates (decrease in COA) score 2100
POINS or remission (COA score. £150 points)) to certolzumab 100,
200, and 400 m¢ and placebo at week 12 8ccording la mesh daseline
CRP concentrstions. *P % .05, ¥4P £ .01 compared whn placedo.
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Table 3. Number (%) of Patlents Experigncing AEs (Sefety Population)

Cenohzumab
Placedo (n = 73) 100 Mg (n = 74) 200 mg (0 = 72) 400 mg (n = 73)
Weeks 0-12
‘A.ny AE 51 (69.9) 67(77.0) 55(76.4) 48(68.9)
Serlous AE 6(8.2) 7(9.8) 10(13.9) 6{8.2)
AE lgwiing 1o withdrawal 7{9.0) 9(12.2) 7{9.7) 7(9.6)
Retstionsnip 1o study medicstion
Uneetated 42(87.5) 43(58.1) 44(61.1) 37(50.7)
Possidie 34 (48.0) 35(41.3) 41(86.9) 27(31.0)
Probable 3(4.1) 4(5.4) 7(9.7) 34.3)
Detinne 1(1.4) 2(27) 3(4.2) 0(0.0)
Weeks 13-20
Any AE 37 (50.7) 28(31.8) 31(43.1) 26(35.6)
Surious AE 11{185.1) 1(1.4) 3(4.2) 4(5.9)
AE lesding t0 withargwal (1] 0 [} 0
Relatonship o study medication
Unselaed 34(46.6) 24(32.4) 25(34.7) 21(20.9)
Possibie 7(9.6) $(6.8) 9(12.9) 9(12.3)
Probable 0 0 0 [}
Definite 0 0 0 0

NOTE. Patlents experienting more than 1 AE in sny category were counted only once in that catogory.

aggrevated Crohn's disease; another patient had nonspe-
cific abdominal pain and aggeavared Crohn's disease.
Reced hemorehage, abdominal mass, and reduced visual
acuiry weee experienced by 1 patient esch in che cercoli-
2umab 100-mg group and 1 pacienc had abdominal pain,
pyrexia, vomiting, and pacslycic ileus. Five patiencs in
the cercolizumab 200-tng growp expecienced aggravated
Crohn's disease, 1 pacienc had aggravared Crohn's disease
and pyrexia, 2 pacients had blurred vision, 1 parienr had
breasc hyperplasis, and 1 pacient had ankle ulcer, aph-
thous scomaricis, and cheambacytopenia. Two pacients in
the certolizumab 400-mg group experienced aggravaced
Crohn's disease and 1 paciens had abdominal pain and
aggravated Crohn's disease; 1 pacienc had abdominal
pain, diarrhea, and pyrexia, pyrexia and petianal abscess
were expecienced by 1 pstienc each.

The number (%) of pacients who experienced injec-
tion-sicc AEs was 2 (2.79%), 5 (6.8%), 4 (5.6%), and 2
(2.7%) in che placebo, 100-mg, 200-mg, and 400-mg
certolizumab creatment groups, respeccively. All of che
injection-sice reactions were classified as mild or moder-
ute in intensicy, and none tesulted in wichdrawal from
the wrial. The mosc common of the injection-site ABs
occurring within 30 minutes of sdministeation of the
study medication was injeccion-site burning—occusring
on 3 occasians in the same patient in the pluccbo group
and cwice each in patients who received cercolizumab
100 and 200 mg. There were 2 reports of injeccion-sice
erythema (in 1 cercolizumab-teested patient); 1 each of
injection-site inflammacion, pain, and rash; and 1 other
injection-sice reaction was not otherwise specified. There

laﬁm_m—'_

were no incidences of anaphylaxis. Subcutaneous admin-
istracion of cerrolizumab end placebo was generslly well
colecaced, wich che majoricy of pacients (78.1%) receiv-
ing all 3 injections of study medication.

Certolizumab cteatmene did noc resule in any clini-
cally relevant ctfects on onal cemperacure, blood pressure,
pulse rate, respirarion rate, or electrocacdiogram recoed-
ings. Serial hemacologic and biochemical measurementcs,
together with urinalysis, did noc show che treatment co
have any uncoward effects.

Addicional anslyses of AEs, strarifying these according
to 8 CRP breakpoint of 10 mg/L, did not show any
differences among the groups (daca noe shown).

Discussion

The cesults of chis phase I scudy suggesc chac che
polyethylene glycolated Fab’ [ragment of 2 humanized
anti-INP monoclons) antibody, cercolizumab, adminis-
cered subcucaneously at 4-week inceevals is clinically
effeccive and well tolerated in the cweatment of moderate
to severe Crohn's disease. The onset of creatment effect
was rapid, being evidenc 2 weeks after administration
(when all doses produced significant benefic compared
with placebo). In chis dose-moging study, certolizumab
400-mg crearment had che greatest efficacy, wich pa-
tients in chis creaement group showing che highese eaces
of clinical response ac all cime poincs. Seacistical sepaca-
tion was evident ac weeks 2, 4, 8, and 10, indicaring the
clinical effect of the study drug. Because che diffetences
berween che certolizumab 400-mg creatment group and
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Table 4. AEs of Infection Qcourring In =2 Patients (Safety Population)

Certolizumad
Placebo (n = 73) 100 mg (n = 74) 200mg in = 72) 200 mg (0 = 73)
M asomay 33.41) 12(9.12.2) 17,97 $(4,5.5)
asoph: s , 4. . 12. 9. , 5.
:’imm:'ﬂ 313, 42) 414,8.4) 33,42 1(2,1.4)
Fungal infection NOS Q 2.2 1(1,149) 2(2.2.7)
Sinusitis NO$/acute 3(3,4.1) 2{(2.2.7) 3(2.2.8) 0
Gastroenterttis NOS/E cotl/Campylobacter (1] 11,1.9) 1{1.1.9) 1(1.1.4)
Gronchitis NOS/acute NOS 2(2.2.7) 202,27} 1(1,1.4) ]
UTi NOS 5(S.8.8) 1(1.1.4) 11, 1.9) [
Phanngitis NOS 0 0 0 2(2.27)
Herpes 108ter [ 0 1(1,14) 1{1,1.4)
Herpes simpicx 1(1,1.9) 1(1,1.4) 0 1(2.1.4)
URTI NOS/Virat NOS 1(1,1.4) 1(1,1.4) 0 1(1.1.4)
Veginosis fungal NOS 2(1.1.9) 0 2(2,2.9) 0
Oral candidiasly 1(2.2.4) 0 1(2.1.4) 0
Abscess NOS [4) 2(2,2.0) o 0
Tooth abscess/Infection 1(3.1.4) 2.2 0 0
Weeks 13-20
Nesopharyngis 5(4,5.5) 4(4,5.4) 3(3,4.2) 3(3.4.1)
SinusiUs NOS (] 1(1.1.9) 2(3.2.8) 0
Bronchius NOS ] 1(1.1.9) 1(3. 1.9 0
Gestrolmestinal infection NOS 1(1,1.4) o ] 141,1.4)
Influenta 2(2,2.7) 0 11,14 0
Gastroenteritls NOS 2@.2.7) Q 0 0

NOTE. AEs are shown as number of events (numbor of patients, % of patiems).
NOS, not othermise specified; URT), upper respwatory trect Infection; UTI, urinary ract infection,

placebo did not ceach statistical significance st week 12
(the primary end point), phuse LT seudies will be neces-
sary co confiem the efficacy of cervolizumab and (o assess
the excent of che differcnce compared with che placebo
population. The clhinical effect of certolizumab was cor-
roboraced by & secondacy analysis of semission rates,
togecher with improvemencs in pacients’ quality of life
(2s measured by che IBDQ) and 4 ceduction 1 serum
concenctations of CRP in the certolizumab groups.

Serum concentracions of CRP, an acute-phase protein,
peavide an objeceive cricerion of inflammatory sccivity. 26
Pacients wich scable quicsceae IBD ace charsceccized by
geomeccic mean CRP concencracions of approximately
3.5 mg/L.?” CRP is induced by interleukin-6, TNF-a,
and ochee proinflammatory cycokines thac ace produced
wichin the incescingl lamina propria.d Inceeased serum
concentrations of CRP have been seported as a tegular
fearure of pacients with active Ceohn’s disease in boch
clinical cohorts?:2? and on a population level (M. Vacn,
personal commusication, May 17, 2005). In asymptom-
atiC patieats, inceeused levels of chis procein may indicace
subsequene clinical relapsc, and scute-phase proceins
have been included in clinical indices formulated to
predict celapse 30

The clinical ceial desceibed hece included a suepris-
ingly high percentage of patients (59%) wich low base-

line concencrations of CRP. In posc hoc analyses of che
cereolizumub dats, there was a cleuser separatinn berween
active ceeatment snd placebo among pacicnes wich ia-
creased baseline concencrations of CRP (41% of patiencs)
than in the overal) ITT populstion, in terms of borh cates
of clinical response and mces of remission. Dose separa-
uon was slso cleatly appacenc. In the patients wich
baseline CRP levels of 10 mg/L or greater, subcutaneous
dosing with cercolicumab 400 mg every 4 weeks resuleed
in seacistically sigraficant races of clinteal respoase and
resnission at all rime points up to week 12. Statistically
signilicunc primary clinical cesponses were associated
with certolizumab 400-mg treatment at week 12 in
patients wirh baseline CRP concenceactions of 7 mg/L or
greater, B mgfl or greater, 9 mgil or greater, and 10
mg/L ot geeatee. In contrase ¢v che certolizumab 400-mg
group, clinical response and remission rates foc patiencs
receiving cectolizumaub 200 mg and 100 mg wete got
senenlly significandy different from rares in patients
receiving placebo, irrespeccive of baseline CRP Jevels.
Certolizumab 400 mg therefore is the dose thae should
be evaluated in phase IIT scudies,

The use of pacieoes’ baseline CRP measurements co
show clear separation between active cceatment and pla-
cebo has been teporced in recent crisls of 3 number of
brologic agents for Croha's disease. Foc example, in phase
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I1) evaluation of the humanized monoclonal antibody co
ad-integrin, natalizamab, a large placebo effecc was ap-
pazent in che ITT populacion and che primary end point
of clinical response (¢ >70-point reduction in CDAI
score) ac week 10 was noc achicved. However, in s
subanalysis of pacients with inceeased baseline CRP lev-
els, the placcho response was managed such shar natali-
rumsab ceeatmenc showed statiseically sigaificant greater
rates of clinica response chan placebo at week 10 and
other time poincs.?!

The therapeotic efficacy of infliximab was established
in a population of Crohn’s diseuse pasicncs with high
mean baseline CRP concenerations—up 0 23.2 mg/L in
one of the eceacment groups.? In che ceccolizurmab cha-
ical ecial reporced hete, alchough all pacients had symp-
roms indicating moderate to severe Crohn's discase ac-
tivity (wich CDAI scores of 2 220 points), only 119 of
290 (41.0%) patients had baseline serum CRP concen-
trations of 10 mg/L or greater. Je ig possible chac che
relutively low proporcion of pacienes wich biologic signs
of disease activity may be » reflection of che consequent
long-term use of iramunosuppsessive therapeutic agents
(including infliximab) ec cerciasy referral centers, from
where patients were recruited for chis scudy. Alccrna-
cively, che patient selection may be a reflection of the
availabiliry of ocher cherapies outside of this study. Boch
scenarios would influence a prioci the availubilicy and
cherefore the selection of clinically acrive patiencs for
therapeutic scudy protocols.

Recene Crohn's disease clinical ceials have often shown
relacively high placebo response races. In a systematic
review of 21 randomized trials in Crohn's disease, che
pooled estimate of che placebo response race was 19%,
with subscantial heterogeneity among different ¢rials 3?
Furcher investigation of placebo response taces in clinical
teials in Crohn’s disease and, in pasticular, ics celacion-
ship wich CRP levels is warranced.

In chis scudy of certalizumnab, an overall placebo re-
sponse ratc of 35.6% was observed ac week 12 in che [TT
populacion. Patienes with CRP concencrations tess chan
10 mg/L showed a particuladly high placebo response care
(46 79 for che clinical response at week 12). The placebo
responsc decceased wich increasing baseline CRP concen-
tracions. At week 12, the placebo response care was
34.9% in petients with basclinc CRP levels of 5 mg/L or
greater and 17.99% for thos¢ with CRP levels of 10 mg/L
or geeater. A rclacionship becween low CRP concenera-
tions and high plscebo response races has also been found
in & joinc analysis of the primary dats from 733 Ceohn's
disease patients collated from & cocal of 13 randomized
conrrolled crials.?* The lack of efficacy of anci-inflamrma.
cory drugs in populations of paticats with low CRP
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levels could be explained either by therapeutic effects
being abscured by the placebo response, or by che fact
thac patients with low CRP levels may have problems
chac are not necessarily amenable to anci-inflammatory
treacment. or example, in our study the week 12 re-
sponse races in che high-dose group were greater chan
509 in thoss with CRP levels of 10 mg/L or greater at
baseline and only 37.5% ia those wich CRP levels of less
than 10 mg/L ac bascline.

In patients with low CRP levels, placebo effeces may
drive responses in boch the active-creacment and control
arms of clinical crinls. Consequently, che use of baseline
CRP mensuremencs may be & useful addicion to che
CDAI (which contains subjective components and may
be susceptible to placebo influence) in che sssessmenc of
Crohn's disease patients encering clinical crigls. Phase IIT
clinical ctrials of cercolizumab buve been designed co
uddress issues relacing to high placebo response races. In
clinical practice, CRP levels might provide an objective
indication of active inflammacion and measuremens of
CRP levels may help to ideacify patients for whom
anti-inflammacory chempy could be appropriate.

As previously shown in che wreatment of pariencs wich
rheumaroid anbritis,?! subcutaneous adminiscracion of
cercolizumab was well colecated 1n this study, with pa-
tieats experiencing relacively few side effects. There were
no deashs during the study, and no cases of malignancy,
lupus, tuberculosis, lymphoma, or increases in opporeu-
nistic infeccions were recorded. Incerescingly, the rate of
AEs of infection was similsr in the placebo- and cerroli-
sumab-treated patient populacions (23.3% and 26.5%
ducing the double-blind peried, respectively). Alchough
this hnding has o be confirmed in the Jagge phase JII
scudies curcently underway, it is possible chac che sub-
cutaneous rouce of drug sdministeacion could conceribuce
co the good colerabilicy because peuk serum concentra-
cions are lower than would be achieved afier intravenous
delivery. Alchough complement-dependent cytotoxicicy-
effector mechanisms could potencially affece therapeutic
safety, cectolizumab is a Fsb’ fragmenc and has heen
designed specifically noc to fix complemenc; chis may
contribute ¢o ics favorable safecy profile.

As previously reporced wich the recombinane proceins
infliximab*® and adalimumab! an immune response
direcced againse cercalizumab was observed in this phase
I scudy. However, the aumber of ancibody-positive pa-
tiencs in che cercolizumsb 400-mg group was low (n =
9 of 73), even in the presence of immunosuppressants in
only onc third of che populacion, and lasger phase IIT
seudies will allow furcher exploracion of this observation.

In conclusion, this phase IT study is che firse evidence
suggescing chae cercolizumab, adminiscered subcucane-




ously uc 2 dose of 400 mg 4 times weekly, is effeccive in
patients with moderate ¢o sevcre Crohn's disease and 1s
well coletated. The scudy was powered under che as-
sumpcion of a placebo response rate of 12%,; che placebo
response rare actuslly observed was far greater (15.1%-
35.6% over the seudy period). This may have contribuced
to a Jack of seaciscical difference in clinical response at che
week 12 end point. Therefore, these findings need to be
confirmed in a phase 111 scudy. It may prove beaeficial co
consider che use of CRP measutements in the future
clinical development of certolizumab and other anti-
TNE agents: compared with the overall ITT population,
patients with increased baseline CRP levels showed che
greatese difference berween cercolizamab creatmenc and
placebo in cerms of both taces of clinical response and
remission.

Acknowledgments

The CDP870 investigatons Colluburacive Study
Greoup included the following (the number of patients
registered for the trial, noc all of whom received study
medicacion, is shown in parenthescs): M. Khalig-Kare-
eoni, Halifax, Canada (36); M. Boivin, Moncreal, Canada
(17); T. L. Mikhailova, Moscow, Russia (17); P. Ruc-
geects, Leuven, Belgium (17); M. Yu Yuckov, Moscow,
Russia (13); S. Schreiber, Kiel, Germany (14); L. Such-
etland, Calgary, Canada (13); R. Fodorak, Bdmonton,
Canada (12); M. Scaun, Copenhagen, Denmark (11); R.
Bailey, Edmonton, Canada (9); 6. A. Belousova, Moscow,
Russia (9); B. G. Peagan and ). Gregor, London, Cacada
(9); C. Hawkey, Nottingham, United Kingdom (9); M.
Kemm, Herrow, United Kingdom (9); L. DaCosta,
Kingseon, Canada (8); A. Daniclsson, Umed, Sweden (8):
W. Kruis, Kiln, Geemany (8), H Lochs, Beslin, Ger-
many (8); O. @. Thamsen, Herlev, Denmack (8); J. S.
Whictaker, Vancouver, Canada (8); R. Lifbeeg, Stock-
holm, Sweden (7); ). Stein, Frankfurc/Main, Germany
(7), 8. H. Anderson, Vancouver, Canada (6); C. Bem-
stein, Winnipeg, Canada (6); N. Jojic, Belgeade, Secbis
and Moncenegeo (6); S. Lindgren, Malms, Swedca (6); B.
Louis, Li¢ge, Belgium (6); C. O'Morain, Dublin, Ireland
(6); J. Baker, Totonto, Canada (5); A. Cohien, Moncreal,
Canada (3); M. De Vos, Ghent, Belgium (5); J. Falling-
borg, Asfborg, Denmark (5) S. Lukacevic, Belgrade,
Sechia and Moncenegto (5); T. Milosavijevic, Belgrade,
Serbia and Montenegro (5); S. N. Rasmussen, Hvidovre,
Denmark (3); D. P. O'Donoghue, Dublin, Ireland (5); P.
Pare, Quebec Cicy, Canada (3); F. Shanahan, Cotk, Ite-
land (5); G. Gerken, Essea, Germany (4); G. Greenburg,
Toronco, Cansda (4); M. Kistic, Belgeade, Serbia and
Montenegro (4); K. Lauritsen, Odense, Denmack (4); 1.

CERTOLIZUMAD FOR CROHN'S DISEASE 817

Nordgeard, Gloscrup, Denmark (3); L. O’Donnell,
County Mayo, Ireland (3); $. B. Patchect, Dublin, Ireland
(3); B. J. Retief, Mossel Bay, Souch Africa (3); J.
Scholmecich, Regensbueg, Getmany (3), E. L
Thkachenko, St Pecersbusg, Russia (3); P. Goggin, Ports-
mouch, United Kingdom (2); V. B. Grinevich, St Pe-
cersbueg, Russia (2); L. Lepoutre, Aalse, Belgium (2); N.
Milinic, Belgrade, Serbia snd Moacenegro (2); E. Stenge,
Scutcgarc, Geernany (2); S. Almer, Linkdping, Sweden
(1); A. Aschambeault, Montrcal, Canada (1); J. A. M.
Garisch, Port Efizabeth, Souch Africa (1); 8. Saibil, To-
ronto, Canado (1); and A. Stallmach, Homburg/Ssar,
Germany (1).

Reforences

1. Murch SH, Lamkin VA, Savage MO, Walker-Smith JA, MacOonatd
TT. Serum ¢o ratons of necrosls factor aipha :n
Cilidhood cheonic Infismmatory bowe! disesse, Gt 1991.32:
913-917,

2. Mwich SH, Braegger CP, Walker.Smith JA, MucDonal 1T. Locel
sation of tumour Necrosis factor aiphs by Immunohistochemistry
i chwonic  Inflammatory bowdl  disesse. Gut  1993:34:
1708-1709.

3. Braegger CP, Nicholls §, Murch SH, Stephens S. MacDonald TT.
Tumour necrosis facter alpha in $100l ae 8 marker of nisgtine!
infammation. Lencet 1992:339:89-51.

4, Reinecker HC, Steflan M, Witthoent T, Pfieger I, Sciratber S,
MacDermot RP, Raedier A. Enhanced sacretion of wmMows necror
sio fuctoralpha, IL.G, and K-1 Dcta by isoluted lamina propria
mononuclear ceils from petients with ulcerative colitls andg
Crohn's disaase. Chin Exp Immunol 1993;94:174-301.

$. von Deventer SJ. Tumour necrosis (solor and Crohn's disease.
Gt 1997:40:443-448,

. Schrelver 5. Nikolaus S, Hampe J, Hamling J, Koop |, Groess:
ner @, Loche H, Raedier A. Tymour necrosis factor a snd
intarieukin 1B tn retapse of Crohn's disease. Loncet 1099;
3683:459-461.

7. Stack WA, Mann SD, Roy A, Heath P, Sopwith M, Freemen J,
Hoimes G, Long R, Forbes A, Kamm MA. Random/sed controfied
wutal of COPST antbody to t 0313 factora w Cronn's
disesse. Lancet 1997;340:821-~524,

8. Targan SR, Hansuer 38, van Daventer SIH, Maycr L, Present OH,
Brsskman T, Oe Woody KL Schaible TF, Ruigeents P), A shont-
term study of chimeric monocional antibogy ¢A2 10 WWMOUr Necro.
sls factor sipna for Crohn‘s diswase. Crohn's Disesse cA2 Study
Group. N Engl ) Mcd 1997:337:1029-1035.

9. Rutgeerts P, D'Huang G, Targan S, Vasillauskas €, Henauer S8,
Present OH, Mayer L, Van Hogezand RA, Broakman T, Ds Woody
KL, Schaible TF, van Deventer $J, Efficacy and safety of retreat-
ment with antf- lumor nacrosis factor antibody (Infinimaeb) to maine
tain remiasion i Crohn's Msease. Gastroenterology 1099:117;
761-769.

10. Rutgeerts P, Lcmmens L, Van Asscho G, Noman M, Borghinl-
Fulver ), Goedkoop R. Treetment of sctve Crohn's disease with
onercent (racombinant human sotuble pSS wmour necrosis foe-
Wr raceplon): results of & randomized, cpen-label, plot study.
Aliment Pharmacol Ther 2003;17:185-192.

11. Nikolaus S, Reeder A, Kihbacher T, Sfikes N, Folsch UR, Schveer
§. Machanisms in failure of infliximab (or Crohn's disease. Lancet
2000;356:1475-1479,

12. Hanauer SB, Feagdn BG. Lichtensiein GR, Mayer LF, Scieiber S,
Colombat S, Rachmitawitz O, Wolf DC, Oison A, 8so W, Rutgesnts
P, and the ACCENT ) Study Group. Malmenance Infixmeb for




-4
) '
4

)

818 SCHREIBER €T AL

Crobn's disesse: the ACCENT | randomised ulal. Lancet
2002;359:1541=1549.

13. Haneuar $8, Sandbom W), end the Practice Parameters Cammit:

14d.

15.

16.

7.

18.

19

20.

21,

1ee of the Amcacan College of Gastroenterolagy. Management ol
Crohn's disease in adults. Am ) Gasvoentsro! 2001:96:835-
642.

Schreier S, Campled M, Colombel JF, van Daventer $JH, Feagan
8, Fedorak R, Forbes A, Gassull M, Gendre JP, van Mogezand RA,
Lotberg R, Modiglianl R, Palione F, Petritsch W, Prantecra C,
Rampton D, Selvold F, Vatn M, Zeiz M, Rutgeents £, and the
8MBF Compatence Netwark “intammatory Bowel Disesse.” Use
of antitumour necrosls factor agents In inflammotory bowet dis-
ease. Europesn guigelines for 2001-2003. it J Colorectal Dis
2001.16:1-11.

. Present DH, Rutgeerts P, Targan S, Hanauer SB. Mayer L, van
Hogezand RA, Podolsky DK. Sands BE, 8coakmen T, Oe Woody
KL, Scneipie TF, van Deventer SJ. infuxinad for the trestment of
fistulas In patients with Crohn's disease. N Engl ) Med 1999;
340:1398-1405.

Sands BE, Anderson FH, Bernstein CN, Chey WY, Feagen BG.
Fedorsk RN, Kamm Ma, Korzenlk JR, Lashner BA, Onken JE,
R3chmilewiz D, Rutgeens P, Wid G, Wolf OC, Marsters PA,
Travers S8, Blank MA, van Dgventer SJ. Infumab mgintenance
theragy for histulizing Crann’s gisease. N Engl ) Meo 2004;350°
870-885.

Keane J, Gershon 8, Wise RP. Mirabile-Levens E, Kasznica J,
Schweitarman WD, Siegel JN, Braun MM. Tuberoulosis assock
ated with infllimad, a tumour necrosia factor aloha-neutralizing
egent. N Engl J Med 2001;345:21099-2104.

Gaert F, Noman M. Vermalre $, Ven Assche G, D'Haens G,
Comonez A, Rutgeerts P. Influence of immunogenicity on the
ong teem efficacy of infitdmad in Crohn’s disease. N Engl J Med
2003;348:601-608.

Forrell R), Alsshi M, Jeen YT, Falchuk KR, Pepparcorn MA,
Michetti P. Intravenous hydvocortisone CAON rodk

28,
28.

27.

20.

n

32.

GASTROENTEROLOGY Vol, 129, No. 3

Koch GG, Gansky SA, Statistical conalaerations for multiplicity in
contiematory protocols. Drug inf J 1996:30:523-833.

Fagan €A, Oyck RF, Maton PN, Hodgson H), Chedwick VS,
Peule A, Pepys MB. Serum levels of C-rwuctive protein in
Crohn’s disease and ulcerative colitis. Eur J Clin (nvest 1982;
12:381-369.

Poullis AP, Zar S, Sundaram KK, Moodle SJ. Risiey P, Thecdoss!
A, Mendall MA. A new, highly sensitive as3ay for Creactive
protcin can awd the differenuation of inflammatory bowel discr-
ders from constipation and dlervhoes-predominant functionat
bowe! disorders. Eur ) Gastoenterol Hepatol 2002:14:
412

. Tromm A, Tromm CO, Muppe D, Schwegler U, Hrieg M. May 8.

Evalustion of different isboratory \eats ang activity indeces refiect:
ing the inflammatory activity of Crohn's disease. Scang J Gestro.
enterol 1992;27:774-778.

Nigdarau C, 8scwmerholf F, Schumacher B, Nisderau €. Infam-
matary medistors and acute phase proteins in patients with
Crohn's diseose ond uicerative colltis. Hepsatogasiroenterology
1907:44:90-107.

. Brignots C, Camgiert M, Baz2occh! G, Fanugla P, Tragnone A,

Lanfrenchl GA. A Y Inaex for predicting relapse in asymp-
tomatic patients with Crohn's digesse. Gastroenterojogy 1986;
91:1490~1494.

Rutgeens P, Colombel J, Enns R, Feagan B, Hensyer S, Lawrance
1, Panaccione R, Sancers M, Schvoiber S, Targen S, van Deventer
S, Sandbom W. Subanalyses (rom o phese 3 study on the
ovaluation of natalizum3p in sctve Crohn's Gisease therapy-1
(ENACT-1). Gut 2003;52(Suppl VI):A239.

Su C, Licntenstein GR, Krok K, Brensinger C, Lewss JD. A meta
analysls of the placebo rotes of remission and response
clinical triais of active Crohn’s disease. Gastroenterology 2004;
126:1257-2209.

. Wi M, Nikoleus S, Freitag S, Arpe N, Hrawczak M, Schrelber S.

antibodies 10 Infiximab In Crohn’s disease: 8 randomized con-
troNed triél. Gestroenterology 2003;124:917-924,

Sandbom WJ. Preventing antibodies to infiiximab In paticnts with
Crohn’s disease: optimize not immunize. Gastoenterdioy 2003:
124:1140-114S.

Heystone E, Choy EH, Kalden J, Klaseskog L, Sany J, Smolen J,
Smith J, Jain R, Buir A, Verburg K. CDPB70, a novel, PEGylsted,
humanized TNF- inhibitor is effective in tresting the signs and
symptoms of theumatoid anthritls (RA), 2001 Late-bresking Ab-
Stract No. LB-3 presented 8t the American Collage of Rheuma:
10logy, 85th Annuat Sclentiic Mueung, San Francisco, CA (not
ncluded in the abstract proceedings).

22. Choy EH. Hazieman 8, Smith M, Moss K, Usi L, Soolt DG, Patc!

23.

24.

DV ITLA LY BN T

J. Sopwith M. Isenberg DA. Efficacy of a novel humenized anti-TNF
tragment (COPBT0) in patients with rheumatold amtyitis: 3 phase
1) double-blindeq, randomized, dose-escaisting Uial. Rh o}

4.

Placeb 0 in the therepy of Crohn’s disease: § compre-
hensive analysis of primary data from 733 patients from 13
rendomized, controlled trisls. 2005, Abstract No. 338 presented
at Digestive Disease Week 2003, Chioago, IL.

van de Putte LBA, Atking C, Malaise M, Sany J, Russell AS, van
Riel PLCM, Setas L, Bijlsma JW, Todesco S, Dougados M, Nash
P, Emeory P, Walter N, Keul M, Fischioff S, Kupper H. Efcacy and
safety of adaiimumab a9 monotherepy In patients with rheuma-
toid arthrits for whom previous dlsease modifying sntiheumatic
drug treatment has falied. Ann Rheum Dis 2004,63:508-510.

Recelved Sepicmber 14, 2004. Accepted May 26, 2005

Address requests for reprints te: Stefan Schuciber, MD, Civistan-
Aibrechts University, Hiinlic (Gr ANgemeine (nnere Meoitin, Schitten-
heimaosse 12, Kiel 24108, Germany. e-mel: s.schrelberd

ogy (Oxford) 2002;41:1133-1237.

Beat WR, Beckiel JM, Singleton JW, Kem £ Jr. Development of o
Crohn's gisease actvity indax. Natuons) Cooperative Crohn's Dlg-
o888 Study. Gastroenterology 1976;70:439=444,

Irvine EJ, Feagon B, Rochon J, Aschambauit A, Fedorak RN.
Groll A, Kinnear D, Saibil F, McDonald Jw. Quality of fe: »
valld 300 reitable measure of therppeutic cfficacy In the treat:
ment of Infismmaltory bowel disease, Canadian Crohn's R
iapac Prevention Trial Study Group, Gastroenterology 1994;
108:287-296.

L AL Y s T

de; faxs (49) 431-607-1842 (www.lkmb.unkkigl.de),

Presented In gen at the Americen Gastroenteroiogics! Assocletion
Otgostivo Dissase Week (Onsndgo, Floddo, Mey 17-22, 2003), the
American College of Gestroentsrclogy 68th Annuat Scicntific Meeting
(Baktimore. Marylend, October 10-15, 2003), and the Unlied Guro-
pean Gastrosmterology Week (Madrid, Spain, November 1-8, 2003).

Supported by Celitech RLD, Lid. The German Foderal Minlstry for
Educaton sna Resesrch Compatance Network “inflammalery Bowel
Disease’ provided additional support with the erganizetion of the tral,

sS.,

P.R, and 00.7. have servecd as pald consuitants to CeMtech, A.l.

was an employes of Celitech (now YCB).

N SATATMAL TIN5 @ 8% e s 1, YT o) 7R

R R e hey



9

’

1808 CORRESPONDENCE GASTROENTEROLOGY Vol. 129, No. 8

60851
ADPEO5SM1409

Corraction

Senrciver $. Rurgoens P, Fadorek RN, Knalig-Kaveem M. Kamm MA, Boivia M, Bemstain CN, Staun M, Thomeen O, Innes A, and

e COPE70 Crohn's Disaase Study Group. A andomized, placebo-controned tisl of certokizumab pagol (COPBTO) for treatment of
Ciohn's disvase. Gastuermerology 2005;129:007-818.

To the above seucle. on page 817, the sencence “In conclusion, this phase I scudy is the hrsc evidence suggesting char cectalisumeby,
administered subcutsneously st » dose of 400 mpg 4 times weekly, is effective in patients with modeeate 10 severe Ceobn's discase
ond is wet) colecated.” should have appedced s “ln conclusion, chis phase I8 scudy is the et evidence suggesting shas certotizumab,
adminscered subcucaneously ar 3 dose of 400 mg 4-weekly, 13 effective in patients with moderate (o severe Crohn's disease and
is well volersced.” A dkne of 400 my 4-weekly mcans 400 ing administered at 4-week intervals.

Ve



e

-

ONSOCCID" <XP,

¢

XP-002333059

Rheomatotogy 2002;41:1133-1137

Efficacy of a novel PEGylated humanized
anti-TNF fragment (CDP870) in patients with
rheumatoid arthritis: a phase II double-blinded,
randomized, dose-escalating trial

E. H. S. Choy, B. Hazleman', M. Smith!, K. Moss?, L. Lisi,
D. G. L. Scott®, J. Patel*, M. Sopwith® and D. A. Isenberg®
GKT School of Medicine, King's College London, London, *Addenbrooke's NHS

Trust Hospital, Cambridge, *University College London, London, >Norfolk and
Norwich Hospital, Norwich and *Celltech Research and Development, Slough, UK

Abstract

Objective. Biological products that neutrulize tumour necrosis factor a (TNF.a) arc beneficia)
in rhcumatoid arthritis (RA). We studied the effecis of CDP870, a novel anti-TNF.q antibedy
fragment modified 1o obiain a prolonged plasma half-lifc (~ 14 days).

Methods. Thirty-six patients werc randomized in o double-blind, ascending-dose group study

10 a single intravcnous infusion of placebo (h = 12) or 1, § or 20 mg/kg CDPST0 (each n = §).
The patients were predominantly female (30/36), had a mean ags of 56 yr and a mean duration of
RA of 13 years. They had received a mean of ive DMARDs or experimental therapies (with

} month washout before the study started) and had active diseasc. Continuation of NSAIDs and
up to 7.5 mg prednisolone daily was allowed. Following the blinded dosing period, 32 patients
reccived a single open-label infusion of either 5 or 20 mg/kg CDPE70.

Resulis. In the blinded dosing period, 6/12 placebe patients withdrew from the study (for
deicriorating RA €4 weeks afier dosing). Two of 24 CDI*370-trcated patients withdrew, both in
the | mg/kg group (for deteriorating RA or lost to follow up >4 weeks afier dosing). The
proportion of patieats with ACR20 improvement for the per-protocol population with the lasi
observution carried forward was 16,7, 50, 87.5 and 62.5% after 0, 1, 5 and 20 mg/kg CDP870
respectively (combined treatment effect, P = 0.012, primary analysis) at 4 weeks and 16.7, 25, 75
and 75% (P = 0.032) at 8 weeks. The proporiion of patienis with ACRS0 improvement for the
per-protocol population with the last observation carricd forward was 0, 12.5, 12.5 and $0% aftes
0, 1, S and 20 mg/kg CDP870 respectively (combined treatment effect, P = 0.079) at 4 weeks and
0, 12.5, 12.5 and 50% (P = 0.079) st 8 weeks. Following the opes-label dose of COPS70, similas

benehicial cffects were achieved.

Conclusion. COP8T0 is cflective, was very well tolerutcd in this small siudy, and has an
extended duration of action following one or more intravcnous doses.

Kev woros; Rheusnutoid arthaitis, Immunothesapy, Biologicals, Monoclonal antibodies,

Tumour necrosis factor, Polyethylene glycol.

Tumour necrosis factor « (TNF-a) is a proinflammatory
cytokine that plays a major role in the pathogenesis
of rheumatoid arthritis (RA) [1). Mice transgenic
for human TNF.«x produce high levels of TNF.«
constitutively and develop a spontaneous inflammatory,
destructive polyarthritis resembling RA {2} Furthermore,
in collagen-induced arthritis, disease can be trcated
effectively with anti-TNF.a monocional antibody

Submitted S Februsry 2002; revised version wcoeped 1) April
2002.

Correspoadence 1o: €. Choy, Academic Drpariment of
Rhevmatology, GKT Schoot of Medicine, King's College Hospital
(Dulwich), East Dulwich Grove, London SE22 §PT, UK.
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(mAb) [3]. In addition, increased levels of TNF-a arc
found both in the synovial joints and the peripheral
blood of RA patients. When TNF-a-blocking agents arc
sdministered to RA patients, they reduce inflammation,
improve symptoms and retard joint damage (4).

Two TNF.a-blocking agents, ectanercept and
infliximab, are cucrently licensed for the treatment of
RA. Etanercept (Enbrel; immunex Corporation, Seattle,
WA, USA) is a recombinant human p75 soluble TNF
receptor-human immunoglobulin Gl (1gG1) construct.
It contains two TNF.a-binding domains linked to the
Fo portion of human Ig. Infliximab (cA2; Centocor,
Malveen, PA, USA) is a chimeric anti-TNF-¢ mAb that

© 2002 British Socicty for Rheumatology
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bas a human lg-yl Fc. Both are recombinant proteias
manufactured by mammalian cell culture technigues.

CDP870 (Celltech Research and Development, Slough,
Berkshire, UK) is 2 novel compound that neutralizes
TNF-a in witro. It comprises an cngineered human
anti-TNF-g antibody Fab’ fragment that is linked
chemically to polyethyleae glycol (PEG). The Fab’
fragment is made by microbial fermentation rather than
in mammalian cell culture. The auachment of PEG
increases the circulating half-life of Fab to approxis
mately 14 days. We evaluated the safety and efficacy of
intravenous CDP870 in a randomized double-blind,
placebo-controlled, dosc-escalating trial in patients with
RA.

Mcthods

Patients

Patients aged 18-75 yr who satisfied the 1987 revised
American College of Rheumatology (ACR) disgnostic
criteria for RA [5) were recruited from out-patient
cheumatology clinics in London, Cambridge, Norfolk
and Norwich (UK). Patients were required 10 have
clinically active disease, defined by having ut least three
of the following criteria: at least three swollen joints (28-
joint count), at least six paintul or tender joints (28-joint
count), >45 min of early moming stilfness and erythro-
cyte sedimentation rate (ESR) > 28 mm/b. They must
have failed treatment with at least one disease-modifying
anti-rheumatic drug (DMARD) and hsve been off
treatment for at least 4 weeks. Corticosteroids were
permitted if the dosc was < 7.5 mg/day of prednisolone.
Pregnant women, nursing women and women of child-
bearing potcntial not using aa cffective method of con-
traception were excluded. Paticnts were also excluded
if they had a history of malignancy, concomitant severe
uncontrolled medical conditions, previous (ailure of
TNF-a-neutralizing therapy or allergy to PEG. Writien
informed comsent was obtained from each patient
before enrolment. The study was approved by the
research ethics committees of King's College Hospi-
tal, Addenbrooke’s Hospital, Norcfolk and Norwich
Hospital as well as Middlcsex Hospital and University
College Hospitals London.

Treatment protocvl

Thirty-six RA patients were divided into three groups,
each of which were to receive an increasing dosc of
the tria} drug (), 5 or 20 mg/kg). Each group of 12
patients was randomly divided so that eight received
CDPE70 and four received placebo. CDP870 was given
as & single intravenous infusion (100 ml in total) over
60 min. Placebo (sodium acetate buffer) was given
similarly as a single inuavenous infusion of 100 ml
over 60 min. Treatment was giver on an out-patient
basis. After 8 weeks, patients had the opportunity to
receive an open-label infusion of 1, 5 or 20 mg/kg of
CDP870 within 2 weeks of the blinded dosing period if
they tolcrated the initia) infusion.

ONBDOCID, <XP___. __2932060A_|_>

Clinical assessment

RA disease activily was assessed based on the World
Health Organization and Inwernational League of
Associatons for Rheumatology [6) and European
League Against Rheumatism (EULAR) (7) core data
sets, In brief, these include pain scote, assessor and
patient global assessment of discase activity measured
by visual analogue scales (0~10 cm), tender and swollen
joint count (max. 28), health assessment questionnaire
{0-3), ESR (mm/h) and C-reactive protein (CRP, mg/d)).
Changes in disease activily wcre assessed with the
Discase Activity Score (DAS) [8) and the ACR response
criteria [9). Assessments were carried out before treat-
ment and 1, 2, 4, 6 und 8 weeks after both blinded and
open-label therapy. Paticnts were also assessed for safety
and tolerance of the study drug. Haematology, bio-
chemistry, anti-CDP870 antibodies and adverse cvents
were assessed at each visit.

CDP870 plasma concentration and anti-CDP870
antibodies

CDP870 was measured by enzyme-linked immuno-
sorbent assay (ELISA). Serial dilutions of patients’
plasma were incubated in microtitre plates (Nune,
Rochester, NY, USA) coated with recombinant buman
TNF-a (Strathmann Biotech, Hanover, Germany).
Captured CDP870 was revealed with horseradish
peroxidase (HRP)-conjugatcd goat anti-human x light
chain (Cappel, ICN, Costa Mesa, CA, USA) followed
by tetramethyl benzidine (TMB) substrate.

Antibodies to CDP870 were screcned (at 1/10 plasma
dilution) using a double-antigen sandwich ELISA with
biotinylated CDP870 us the second laycr. Bound anii-
bodics were revealed using HRP-streptavidin and TMB
substrate, The assay was calibrated using a hyper-
immune rabbit JgG standard. A unit of activity is
cquivalent to | ug of the rabbit standard. Patients were
considered positive (or antibodies if there was a greater
than two-fold increasc in anti-CDP870 levels over a
baseline cut-off and pre-infusion level.

Statistical anolysis

The study was exploratory in nature and sample size was
bascd on previous experience with similar ageats. The
efficacy of CDP870 was analysed by calculating the
DAS28 score and ACR20/50 responses for intention to
treat and per-protocol using a closed testing proce-
dure, The DAS28 score was calculated as follows:
DAS28 = 0.555 x square root of (28 tender joint count) +
0.284 x square root of (28 swollen joint count) + 0.7 x
I(ESR) +0.0142 x (patient’s global assessment). First,
the pooled active gro\sfs were compared with patients
treated with placebo. If this comparison was significant
at the 5% level, cach dasage group was compared with
the placebo group. All comparisons were iwo-tailed with
a significance level of 5%. All P-values were derived
from exploratory analysis and should not be used for
inferential interpretation.

-
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Tasee ). Demogrephic detsils of patisats (meeng s0)
No. of Duration of Rheumaroid No. of previous DAS a1
Trestment paticnts Sea (M, P) Age (yn) disease (yc) facior-positive DMARD: basaline
Placedbo 12 LN 5128 1218 3 (6™4) t¥3} 59
P870
Ct: mglkg 8 1?7 97 127 4 (50%) az) 89
s mg/kg 8 26 5421 N+S 5(63%) 542 6.6
20 mgikg 8 2,6 6l l¢413 4 (50%) 422 6.2
Results 4 weeks and 0, 12.5, 12.5 and 50% (P =0.079) at 8 weeks.

Patient characteristics

Thirty-six patients with RA were recruited. Their
Jdemographic details are given in Table |. The mein
age was $6 yr and 30 paticnts were female. The mean
duration of RA was 13 yr and 2] patients were positive
for rheumatoid factor. Patients in the differeat groups
had similar demographic characteristics. In the blinded
dosing period, 6/)2 placebo patients withdrew from
the study for deteriorating RA <4 weeks after dosing.
Two of 24 CDP870-treatcd patients withdrew, both n
the 1 mgkg group, for doteriorating RA or loss to
follow-up >4 weeks after dosing. The difference was
statistically significant (#=0.009, Fisher's cxact test).

Clinical efficacy

The proportion of patients with ACR20 improve-
ment for the per-protocol population with the
last observation carried forward was 16.7, 50, §7.5 and
62.5% after placcbo and 1, 5 and 20 mgkg after
CDP870 respectively (combined treatment effect,
P=(.012) at 4 weeks and 16.7, 25, 75 and 75%
(P =0.,032) at § weeks. The proportion of patients with
ACRS0 improvement for the per-protocol population
with the layt observation carried forward was 0, 12.5,
12.5 and 50% afier 0, 1, § and 20 mgkg CDP870
respectively (combined (reatment effect, P=0.079) at
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Fic. 1. DAS in particpts weated with different doses of
CDPB70 and placcbo. Median and interquartile range arc
presented for the per-protoesl population with the last
observation carvied forward.
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Reduction in DAS28 scores (median) for the per-
protocol population with the last observation carried
forward was 0.15, 1,14, 1.91 and 1.95 afier placebo, 1, S
and 20 mg/kg CDP370 respectively (combined treat-
ment effect, P=0,001) at 4 weeks and 0.31, 0.09, 2.09
and 1.76 (P=0.008) at 8 weeks (Fig. 1). Changes in
individual components of the World Health Organiza-
tion and latenational League of Associations for
Rheumatology core data set are shown in Fig, 2.

Following the open-label dosc of CDP870, similar
beneficial effects were achieved. Of the 36 patients
recruited into the study, 32 received a second infusion
of CDPB70. The proportion of patients with ACR20
immprovement since before the first infusion was 72.2 and
55.6% after 5 and 20 mg/kg CDPR70 respectively at
4 weeks and 55.6 and 66.7% at § weeks.

Adverse events

Treatment was well tolerated, with no infusion-related
reaction. No allergic reaction or skin rash was reported.
In the doubdle-blind phase, there were 19, 38, 8 and 14
adverse events in the placebo, 1, S and 20 mg/kg groups
respectively, The commonest was headache, with nine
episodes in five patients (one placebo, three at | mg/kg,
one at 20 mg(kg{‘ One patient who received placebo and
three patients who rcceived CDPS870 (one at 5 mg/kg
and two at 20 mg/kg) developed lower rcspiratory tract
infections. These were reported as mild or modcrate.
They were treated with oral antibiotics and resolved
over a 1-2 week period. Three putients each in the 1 und
5 mg/kg groups and one in the 20 mg/kg group devel-
oped a urinary tract infection 1-2 months after CDP870
treatment. One adverse event was described as scvere,
which was an cpisode of neck pain occusting 3 days after
infusion with | mg/kg. An increase in antinuclear anti-
body was seen in four patients: one in the placebo group
(negative to 1/40), two in the ! mg/kg group (negative to
1/40, negative 10 1/80) and one in the 20 mg/kg group
(negative to 1/40). No change was found in anti-DNA or
anti-cardiolipin antibodies.

In the open phase, one patient who recsived 20 mg/kg
CDP870 died from complications following rapid
drainage of a la\:se. chronic rtheumatoid pericardial effu-
sion. No infective ageat was isolated from either the
pericardial Quid or peripheral blood. In the opinion of
the investigator, this event was unrelated to treatment
with CDP870.
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Fic. 2. Tender joint count, swollen joint count, puin’ score (cm), patient und assessor’s global ussessment of disease activity (cm),
modificd Health Assessment Questionnaire (HAQ) score, C-reactive protein (CRP) concentration und ESR in patients trented
With different doses of CDP870 and placcbo, Median and interquartile range are presented for the per-protocol popuiation with
the last observation carricd forward.

CDP870 plasma concentrasion and anti-CDP870 levels previously observed in volunteers in whom the half-life
As expected, for all dose levels of CDPB70, the peak  was calculated to be ~ 14 days. On redosing, a profile
plasma concentration occurred at the end of infusion similar to that obtained with single-dosc infusion was
and was proportional to dose; the plasma concentration  observed.

declined slowly thereafter, The plasma concentration Following a single intravenous infusion, antj-CDP3870
profile of CDP870 appeared very similar to chat  levels were low or undetectable. Following & second
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cycle of treatment, antibodies were detected in all
treatment groups. The incidence varied with the dose,
but was Jower in the higher dose groups.

Discussion

Neutralizing TNF-q is an effective treatment strategy in
RA. Currently, this requires the use of biological agents,
such as chimeric mAbs and soluble receptor-human Fc
fusion protein, which are expensive 1o manufacture. An
optimal TNF-a-neutralizing agent nceds to bind TNF-a
with high affinity and have a Jong plasma half-life,
low antigenicity and high tolerability and safcty. It
also needs to be accessible to all patients with RA who
would benefit from TNF-a blockade. One technology to
achieve these objectives is the conjugation with PEG of
a TNF-«-binding antibody fragment made in E. coli. In
this preliminary study, we found that the PEGylated
anti-TNF-a Fab’ CDP870 was cffective and well
tolerated by patients with RA.

In vitro studies have shown that CDP370 has similar
TNF-x-neutralizing activity to the murine anti-TNF-a
parent antibody. This study confirms that CDP870
reduced inflammation and improved symptoms in RA.
Clinical improvement, as measured by the ACR20
response criteria, in the 5 and 20 mg/kg groups (75%,
75%) was comparable to that of etanercept (60%) [10]
and infliximab (50%) {11]. At the middle and highest
dose levels tested, the therapeutic effect Jasted 8 weeks,
which is comparable to previous mAbs (12, 13). A prev-
ious study has shown that the therupeutic effect of anti-
TNF-« antibody is related to its plasma half-life and
the generation of circulating antibodies {14). Our study
showed that CDP870 has a plasma half-life of 14 days,
which is that of a whole antibody [13) and much longer
than the halflife of unconjugated Fab’ fragments. At
higher doses, CDP870 generated only very low levels of
antibody response. A longer study with repeat dosing is
currently being undertaken to investigale this morc
thoroughty.

One of the important objectives of this study was to
examine the tolerability and safety of administering this
PEGylated Fab’. In our study CDP870 appeared well
tolerated, but further study will be nceded to ussess
long-term safety, especially the risks of demyclinating
disease, infection and skin rashes, which have been
reported with etanercept and infliximab.

In summary, CDP870 is a novel PEGylated anti-
TNF-a Fab’ fragment that is thcrapeutically effective in
RA and was well tolerated in this short-term study. A
larger study with repeated dosing is currently under way

rn acesce ite Inno.term cafary and therenaiitin nffart in © 4
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(54) Title: MONOVALENT ANTIBODY FRAGMENTS
(57) Abstract

Monovalent antibody fragments are described, each of which has one or more polymer molecules site~specifically attached through
a sulphur atom of a cysteine residue located outside of the variable region domain of the antibody. The polymers include synthetic or
naturally occurring polymers such as polyalkylenes, polyalkenylenes, polyoxyalkylenes or polysaccharides. Each fragment may be attached
to one or more effector or reporter molecules, and is of use in therapy or diagnostics where it has markedly improved binding and/or
pharmacokinetic properties when compared to other antibody fragments which have the same number and type of polymer molecules, but

in which the polymer molecules are randomly attached.
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are non-covalently associated. Where desired, however, the chains may
be covalently coupled either directly, for example via a disulphide bond
between the two variable domains, or through a linker, for example a
peptide linker, to form a single chain domain.

The variable region domain may be any naturally occurring variable
domain or an engineered version thereof. By engineered version is meant
a variable region domain which has been created using recombinant DNA
engineering techniques. Such engineered versions include those created
for example from natural antibody variable regions by insertions, deletions
or changes in or to the amino acid sequences of the natural antibodies.
Particular examples of this type include those engineered variable region
domains containing at least one CDR and optionally one or more
framework amino acids from one antibody and the remainder of the
variable region domain from a second antibody.

The variable region domain will generally be covalently attached to at least
one cysteine residue or in particular two or three cysteine residues each
covalently linked through its sulphur atom to a polymer molecule.

The location of each cysteine residue may be varied according to the size
and nature of the antibody fragment required. Thus, in one extreme
example a cysteine residue linked through its sulphur atom to a polymer
may be attached directly to a C-terminal amino acid of the variable region
domain. This may be for example the C-terminus of a Vi or V_ chain as
described above. If desired, in this example, further amino acids,
including further cysteine-linked polymers, may be covalently linked to the
C-terminus of the first cysteine residue.

In practice however, it is generally preferable that the variable region
domain is covalently attached at a C-terminal amino acid to at least one
other antibody domain or a fragment thereof which contains, or is attached
to one, two, three or more cysteine residues, each covalently linked
through its sulphur atom to a polymer molecule. Thus, for example where
a V4 domain is present in the variable region domain this may be linked to
an immunoglobulin C41 domain or a fragment thereof. Similarly a V|
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Therapeutic and diagnostic uses of fragments according to the invention
typically comprise administering an effective amount of the antibody
fragment to a human subject. The exact amount to be administered will
vary according to the use of the antibody and on the age, sex and
condition of the patient but may typically be varied from about 0.img to
1000mg for example from about 1mg to 500mg. The antibody may be
administered as a single dose or in a continuous manner over a period of
time. Doses may be repeated as appropriate. Typical doses may be for
example between 0.1-50mg/kg body weight per single therapeutic dose,
particularly between 0.1-20 mg/kg body weight for a single therapeutic
dose.

The following Examples illustrate the invention. In the Examples, the
following antibody fragments are used and are identified in each case by
the abbreviated name given below. In each instance the antibody was
prepared from a mouse monoclonal antibody as described in Intemational
Patent Specification No. W092/01059 (A5B7) or by using similar methods
(hTNF40 and cTN3):

hA5B7 - This is an engineered human antibody which recognises
carcinoembryonic antigen. The antibody fragment used here
has one cysteine residue available for pegylation and located
in its hinge region after activation with B-mercapto-
ethylamine.

hTNF40 - This is an engineered human antibody which recognises
human TNFo. Two hTNF40 antibody fragments are used in
the Examples, one (Example 2) which has a single cysteine
residue in the hinge region (see hASB7 above), and a
second (Example 3) which has two hinge cysteine residues,
available for pegylation.

cTN3 - This is a chimeric hamster/mouse antibody which recognises
mouse TNFa and has a mouse 1gG2a constant region. The

448



~ W0 9825971 . PCT/GB97/03400

10

15

20

25

30

35

20
EXAMPLE 2

Site-specific attachment of PEG to hTNF40 Fab'

Purification of hTNF40 Fab' .

hTNF40 Fab' was expressed in E. coli W3110 cells grown in a 1.5 litre
fermenter and a cell extract prepared as described in Example 1. The cell
extract was diluted to a conductivity of 3.5uS/cm, adjusted to pH4.5 and
applied to a column of Streamline® SP (Pharmacia) equilibrated with
50mM acetate buffer pH4.5. After washing with equilibration buffer, the
Fab' was eluted with 200mM sodium chloride in SOmM acetate buffer
pH4.5. The pH of the eluted material was adjusted to 6 and the Fab' was
purified further by applying to a column of protein G-sepharose
equilibrated in PBS. After washing with PBS, the Fab' was eluted wih
0.1M glycine-hydrochloric acid pH2.7 and immediately the pH was re-
adjusted to 6. The purified Fab' was then concentrated to >10mg/ml by
ultrafiltration.

Preparation of hTNF40 Fab'-PEG(25kDa) and hTNF40 Fab'-
hrough hinge thiol P chmen

Purified Fab' was buffer exchanged into 0.1M phosphate buffer pH6
containing 2mM EDTA. The hinge thiol group was then activated by
reduction with SmM B-mercaptoethylamine as described in Example 1.
This resulted in an average of 1.1 thiols per Fab' as determined by titration
with DTDP. Fab'-PEG samples were then produced with both 25kDa and
a 40kDa PEG using PEG-maleimide derivatives supplied by Shearwater
Polymers Inc. Huntsville, AL, USA. The 25kDa PEG-maleimide derivative
was a single PEG chain linked directly to a maleimide group, and the
40kDa PEG-maleimide derivative was prepared from a branched structure
comprising two 20kDa PEG chains linked through a lysine derivative to a
maleimide group. Freshly reduced and desalted Fab' was incubated with
a three-fold molar excess of 25kDa PEG-maleimide or a nine-fold molar
excess of 40kDa PEG-maleimide overnight at room temperature and the
resulting Fab™-PEG conjugates purified by gel-filtration HPLC using a
Zorbax GF-250 column run in 0.2M phosphate buffer pH7.0. For
comparative purposes, a randomly PEG-modified hTNF40 Fab' was also
prepared with 25kDa PEG as described for 5kDa.PEG attachment to
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(54) Tide: RECOMBINANT ANTIBODIES SPECIFIC FOR TNFa

(57) Abstract

Recombinant, in particular humanised, e.g. humanised chimeric and CDR-grafted humanised, antibody molecules having
specificity for human TNFa, are provided for use in diagnosis and therapy. In particular the antibody molecules have antigen
binding sites derived from murine monoclonal antibodies CB0006, CB0010, A TNF3 or 101.4. Preferred CDR-grafted humanised
anti-hTNFa antibodies comprise variable region domains comprising human acceptor framework and donor antigen binding re-
gions and wherein the frameworks comprise donor residues at specific positions. The antibody molecules may be used for therap-
eutic treatment of human patients suffering from or at risk of disorders associated with undesirably high levels of TNF, in parti-
cular for treatment of immunoregulatory and inflammatory disorders or of septic, endotoxic or cardiovascular shock.
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Fecha de Presentacion Internal. 05/06/2001

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisién 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1.  Descripcion: Folios: 4 a 90 como se radicé inicialmente. |
Folios: 307 a 393 (Segun modificacion presentada).

1.2. Reivindicaciones: Folios: 91 a 105 como se radico inicialmente.
Folios: 415 a 421 (Segun modificacion presentada).

1.3. Figuras: Folios: 106 a 191 como se radicé inicialmente.
1.4. Prioridad: 6/07/2000, Gran Bretaiia, GB00138107.

1.6 Respuesta del solicitante: Folios: 407 a 441.
2. Anadlisis de la Prioridad

Se mantiene la decision de no reconocer prioridad para las secuencias no incluidas
en el documento prioritario, los anticuerpos correspondientes a éstos y su ADN
codificante, asi como sus compuestos derivados y procedimiento de obtencion (Se
excluye de esto la SEQ. No. 11 segun los argumentos presentados por el solicitante).
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3. Objeto de la invencion

Titulo de la solicitud: “Moléculas de anticuerpo que tienen especificidad por el
factor de necrosis tumoral alfahumano y uso de las mismas”.

El objeto de la presente solicitud de patente de invencién consiste en la produccion
de un anticuerpo con afinidad y especificidad por el factor de necrosis tumoral
humano. El anticuerpo producido esta caracterizado por tener una cadena pesada
que puede presentar los fragmentos CDR con secuencias SEQ ID No. 1,2, 7y 3. El
anticuerpo producido, a su vez, cuenta con una cadena ligera que puede presentar
los fragmentos SEQ ID No. 4, 5y 6. Igualmente se reclaman variaciones de este
anticuerpo y el intercambio de estas secuencias por otras, asi como el cambio en
diferentes posiciones de los aminoacidos de los restos donadores y aceptores.
Ademas de éstos se reivindica el anticuerpo monoclonal hTNF40.

Del mismo modo, se reivindica el compuesto que contenga el anticuerpo unido a
otras moléculas como receptores y efectores.

De manera independiente se reivindica un anticuerpo hibrido y algunos cambios
estructurales referentes a secuencias CDR de diferentes procedencias.

ElI ADN codificante de estos anticuerpos también es reclamado, al igual que varios
vectores de clonacion y expresion y la célula huésped.

El procedimiento in Vitro para la produccion del ADN y del (los) anticuerpo(s) también
se reclama.

Sucesivamente se define una composicion que contiene el (los) anticuerpo(s) y
un polipéptido con una secuencia de aminoacidos que incluya cualquiera de las
SEQNos. 1a7.

El problema planteado en esta solicitud es la necesidad de producir facil y
eficazmente un anticuerpo para tratar enfermedades inflamatorias crénicas, que
pueda ser utilizado repetidamente. Igualmente este anticuerpo debe presentar alta
afinidad por el factor TNFa y baja inmunogenicidad en seres humanos.

Para solucionar este problema técnico la solicitud en estudio proporciona un(os)
anticuerpo(s) producidos mediante técnicas in Vitro de ultima generaciéon con
especificidad y afinidad por el TNFa humano.

o El objeto de la solicitud definida anteriormente se clasificé en la IPC C12
N05/013.

4. De la solicitud de Patente (segln el caso)
4.1. Descripcién (articulo 28 D. 486)

El desarrollo experimental y los resultados presentados son insuficientes al no
sustentar toda la materia reclamada, no demostrar las ventajas técnicas de la
invencién, ni evidenciar el efecto sorprendente asociado con la misma.
Adicionalmente, en la informacion presentada no se encuentra el sustento del
desarrollo de un anticuerpo como el reivindicado en la clausula 1, ni de una
indicacién sobre su aporte cualitativo al estado de la técnica.

En este mismo sentido, segun el problema técnico planteado en la solicitud no
aparece a lo largo de todo el capitulo descriptivo una evidencia sobre la solucién
positiva de esta problematica.

De esta manera, la descripcién presentada no cumple con los requisitos establecidos
en el art. 28 de la Decision 486.
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42. Reivindicaciones (articulo 30 D 486)

El capitulo reivindicatorio en general carece de concision y claridad por cuanto:

1) se incluye materia que no es caracterizante del anticuerpo, el compuesto y los
métodos reclamados, entre otros, al realizar la reclamacion de los mismos por medio
de generalidades y/o resultados esperados y/o posibilidades inespecificas y/o por su
relacion con otras moléculas y/o por su actividad o efecto esperado y/o por
transformaciones de los mismos y/o segun condiciones totalmente conocidas en el
estado de la técnica, todas éstas que no permiten establecer las propiedades nuevas
e inventivas de lo reclamado (p.e. clausula 5, 8, 9, 27, 44),

2) se repite materia idéntica en clausulas unicas ya incluidas en reivindicaciones
anteriores, existiendo una duplicidad de contenido pues las clausulas posteriores no
aportan detalle de la invencion, ni especifican su alcance (p.e. clausulas 18 y 19,
clausulas 20 y 21, clausulas 13, 24, 25 y 26),

3) se reclama material sin sustento descriptivo suficiente, existiendo una
inconsistencia con el capitulo descriptivo (p.e. clausula 1, 8, 32, 36) ;

4) en clausulas dependientes se incluye materia mas amplia que la reclamada en la
reivindicaciéon independiente, ampliando la materia inicial y estableciendo falsas
dependencias entre las mismas (p.e. clausulas 10, 12, 20).

De esta manera, el capitulo reivindicatorio presentado no cumple con los requisitos
establecidos en el art. 30 de la Decision 486.

5. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de presentacién de la solicitud prioritaria: 06/06/2001.

Teniendo en cuenta la fecha indicada se realiz6 la busqueda en el estado de la

técnica de documentos relacionados con la solicitud encontrandose los siguientes
documentos mas relevantes:

. Fecha de
N° Documento Titulo publicacion
D1 WO09825971 ‘Monovalent antibody fragments” 18/07/1998
“Recombinant antibodies specific
D2 W092011383 for TNFa” 09/07/1999

6. Analisis de patentabilidad (segun requisito) (articulo 14 D486)

6.1. Nivel inventivo (articulo18 D486)

La solicitud en estudio reclama una molécula de anticuerpo quimérico humanizado

que tiene especificidad para TNFa humano que comprende un CDRH1 de

secuencia SEQ No.1, un CDRH2 de secuencia SEQ No. 2 6 7 o un CDHR3 con
secuencia SEQ No. 3 para la cadena pesada y un CDRL1 de secuencia SEQ No.4,
un CDRL2 de secuencia SEQ No. 5 o un CDHL3 con secuencia SEQ No. 6 para la
cadena ligera, compuestos que lo contienen, un anticuerpo hibrido, fragmentos Fab,
el ADN codificante, vectores de clonacién, la célula huésped transformada con el
vector, su proceso de produccién, una composicion terapéutica o de diagnoésticoy un
polipeptido (reivindicacion 1 y dependientes, 51, 57, 59).

Adicionalmente se reclama otros anticuerpos quiméricos humanizados que contienen
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vector, su proceso de produccién, una composicion terapéutica o de diagnéstico y un
polipeptido (reivindicacion 1 y dependientes, 51, §7, 59).

Adicionalmente se reclama otros anticuerpos quiméricos humanizados que contienen
otras secuencias.

Considerando: 1) que en la solicitud en estudio no se evidencia un efecto técnico
sorprendente del desarrollo reclamado; 2) que el documento W09825971 (D1)
divulga el anticuerpo recombinante murino hTNF40 y fragmentos Fab del mismo,
conjugados y compuestos que los contienen (pagina 13 y ejemplo 2), su método de
produccion por medio técnicas de variacion molecular, transformaciéon de vectores y
cultivo de celulas transformadas con el vector, método ademas usual para este tipo
de desarrollos (ver p.e. pagina 5, parrafo 10; pagina 10, parrafo 15 y el documento
en general); 3) que D1 es el estado de la técnica mas cercano y que la Unica
diferencia que se presenta se refiere a la introduccion de secuencias especificas en
los anticuerpos anti TNFa (por lo demas se divulga iguales procedimientos y
productos (compuestos, conjugados, vectores, células huésped)) y, 4) que el
concepto de desarrollar anticuerpos quiméricos humanizados en el laboratorio, entre
los que se encuentran anticuerpos anti-TNFa, y disefiar y alternar secuencias
especificas para mejorar su afinidad a la molécula objetivo (ver W092011383, D2
(todo el documento)) era ampliamente conocido en el estado de la técnica, la
invencion presentada solo puede reconocerse como una alternativa a los anticuerpos
presentes en el estado de la técnica al momento de su reclamacion.

De esta manera, segun el estado de la técnica, siendo el problema técnico
persistente, sin evidencia concluyente de un efecto técnico extraordinario, y teniendo
en cuenta que los productos y procedimientos relacionados en la solicitud eran del
conocimiento de un técnico medio al momento de la invencion, el desarrolio
reclamado se deriva evidentemente del estado de la técnica y por lo tanto carece de
actividad inventiva.

7. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

o o Reivindicaciones . .
N Documento N afectadas Requisito que afecta
D1 WO09825971 1-59 Nivel Inventivo
D2 W092011383 1-59 Nivel Inventivo

8. Respuesta a los argumentos del solicitante:

En relacion con los argumentos del solicitante sobre la afectacion de la materia
reclamada con los documentos anteriormente citados, como ya se menciono en el
aparte de nivel inventivo, el disefio y construccion de anticuerpos con secuencias
especificas para mejorar la afinidad de los mismos se constituye como una practica
cotidiana para este tipo de desarrollos desde hace ya varias décadas, por esto no se
encuentra plausible que este pueda ser el nucleo de la invencion, maxime sin existir
sustento experimental del desarrollo de un anticuerpo con la conformacion
reclamada (clausula 1), ni evidencia de un efecto técnico sorprendente probado
asociado a ésta, y por ende una solucion positiva del problema técnico planteado.
En cuanto a la afinidad aumentada de anticuerpos anti-TNFa, referida por el
solicitante, ésta también ha sido divulgada con anterioridad (ver D1 p.e.) en relacion
con diferentes conformaciones moleculares de los mismos, por lo que esto no puede
considerarse como el efecto técnico sorprendente y por o mismo como un salto
cualitativo en el estado de la técnica; y respecto a los documentos de fases clinicas
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Adicionalmente, en referencia al documento W092011383 (D2) se considera que los
fragmentos de anticuerpos son derivaciones de los mismos y por tanto proceden de
las mismas técnicas y pueden entenderse como el mismo concepto, muestra de esto
se encuentra en que tanto la solicitud en estudio como el mismo documento (D2)
divulgan y reclaman estos dos elementos relacionalmente.

Por altimo, tal como se observa en este concepto, se considera que no se ha
presentado subsanacion total de los requerimientos realizados en el concepto
técnico No. 8514.

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacion de la presente comunicaciéon. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio copforme alo disppesto en el numeral 5.2, literal e), del
capitulo quinto del titulo pripnerg/de la Circular Unica N° 10 de 2001.

CESPEDES DE VERGEL
de Nuevas Creaciones

El anterior Irgquerimierlto fue notificado por fijacion en lista, de fecha
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