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1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en el asunto antes 
identificado, me refiero al Oficio No. 8514 notiflcado por fijación 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 SOLJC1TUD V REIVINDICACIONES DE USO. 

Para subsanar las objeciones que sobre clandad 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 estÆ dingido contra el TNFc humano. Mi, las reivindicaciones 
se refieren a anticuerpos que comprenden uno o mÆs 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 composidiones que comprenden estos anticuerpos, las 
secuencias de ADN y los vectores que codifican los anticuerpos, evitando la multiplicidad 
de reivindicaciones independientes. 
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Se dejaron solamente 5 reivindicaciones independientes y se eliminaron 
reivindicaciones que podrIan repetir materia revelada anteriormente en otras 
reivindicaciones. 

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

A este respecto, respetuosamente ponemos de presente que la nueva 
reivindicación 1 se relaciona ahora con una molØcula 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 considerarla importante que fuera posible hacer un 
anticuerpo contra el hTNFa 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 ampliación en la  materia 

) , inicialmente reivindicada. 

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

- Los compuestos de las reivindicaciones 36 a 41 se refleren ahora al compuesto de la 
reivindicación 24 y por to tanto, hacen refleren a los anticuerpos de la invenciOn. 

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

- Con respecto a las SEQ ID NOs: 11, 113 y 115, respetuosamente ponemos de 
presente que la manifestación del seæor 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 publicación PCT  es 
idØntica 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 

q 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 
hablan 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. 

Finatmente, respetuosamente ponemos de presente al Despacho que si bien 
comprendemos que el mismo es autónomo en cuanto al estudio de patentabilidad se 
refiere, el pliego reivindicatorio de la presente invenciOn ha sido objeto de patente en 
palses como Gran Bretaæa (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 tØrminos sugeridos por su Despacho y permite determinar el alcance de la 
protección 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 invención, 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 iinico concepto inventivo, toda vez que las mismas se refleren a los anticuerpos 
que comprenden los CDR del hTNF40 y a los polipØptidos que comprenden las secuencias 
CDR especIficas. 

En vista de la relación con el hThF40, el cual es en sí 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 invención ya que involucra 
un ónico concepto inventivo, por 10 tanto queda subsanada la objeción 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 invenciOn se 
encuentran incursas en la excepción de patentabilidad del Art. 20, literal (d) de la Decision 
486. Con el fin de subsanar dicha objeción las mismas han sido eliminadas del pliego 
reivindicatorio. 

2.4 NOVEDAD Y NP/EL INVENTIVO 

Aunque en la AcciOn Oficial No. 8514 no se efectuaron objeciones sobre la falta de 
novedad o de nivel inventivo de la presente invención, el presente asunto reviste especial 

� ç importancia para mi representada y por lo tanto con el fin de agilizar su trÆmite a 
continuaciOn se presentan los argumentos necesarios que permiten comprobar la novedad 
y el nivel inventivo de la presente solicitud frente a los documentos W098/25971, 
W092/11383, W099/64460 y EP0380068, que fueron citados como posibles 
anteriondades en el reporte de b(isqueda intemacional. 

El documento W098/25971 describe la producción de fragmentos de anticuerpo 
monovalente que estØn ligados a molØculas de pollmero, lo cual es muy diferente de las 
molØculas de anticuerpo completas y de los fragmentos que se describen en la presente 
solicitud de patente, toda vez que las molØculas de anticuerpo y los fragmentos de la 
presente solicitud se definen mediante secuencias especIficas que no hablan sido descritas 
previamente. 
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Por su parte la materia revelada en W099/64460 es similar a aquella de W098/25971, 
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 molØcula de 
polImero, mientras que la presente invención revela tanto las molØculas de anticuerpo 
completas como los fragmentos. Adicionalmente, estos anticuerpos y los fragmentos se 
definen por secuencias especIflcas 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 cuestión. 

EP-A-0380068 se reflere a un sistema de expresión para producir anticuerpos quimØricos. 
Aunque el documento dice que es posible producir anticuerpos anti-TNFct utilizando este 
sistema, no hay ninguna descripción de las secuencias de ningunos anticuerpos anti-TNFcx 
y no existe ciertamente ninguna descripdón de las secuencias CDR citadas en la 
reivindicación 1 de la presente solicitud. 

Las secuencias CDR especIflcas mencionadas en las reivindicaciones de la solicitud 
presente no hablan sido nunca reveladas con anterioridad al póblico 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 tØrmino "hTNF40" se puede encontrar en W098/25971 (ver 
pÆgina 13) y en W099/64460 (ver pÆgina 26), no existe descripción en estos documentos 
sobre cuÆl hTNF40 se estÆ hablando, diferente de la mención sobre que es un anticuerpo 
trabajado por ingenierla que reconoce el TNFof humano. La (mica mención referente al 
proceso de producción del hTNF40 se encuentra en la pÆgina 13, lIneas 16-19 de 
W098/25971, donde se menciona que el hThF40 se hizo utilizando mØtodos "similares a 
aquellos encontrados en W092/01059". Teniendo en cuenta esta referencia tan general, 
no se puede concluir bajo ninguna circunstancia que esta descripción 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 p(iblico, ni el anticuerpo ni de esta manera 
las secuencias especIficas lo estaban. 

En conclusion, aunque la tØcnica anterior previera la producción de un anticuerpo contra 
TNFa (de hecho la tØcnica anterior que se relaciona con los anticuerpos, en teorla, 
permitirIa la producción de un anticuerpo contra casi cualquier molØcula), ninguno de 
Østos documentos describe los anticuerpos especIficos citados en la solicitud 0 5U proceso 
de producciOn. 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 mØtodos 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 mÆs cercano. Sin embargo, en ninguna parte este documento describe los CDR 
especificos reivindicados en la solicitud, o discute cómo se pueden producir los mismos. 

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

Existen por lo tanto un nCimero de deficiencias en W092/11383 que fueron solucionadas 
por la invención de ml representada en ausencia de cualquier enseiianza del estado del 
arte sobre el hTNF40 o su forma detallada de producción. 

De la misma forma, cuando se consideran los meritos inventivos de la presente invención 
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 formula especIflca que pudiera ser 
seguida para producir anticuerpos con una probabilidad razonable de Øxito cada vez, 
entonces el campo de la producción de anticuerpo estaria mucho ma’s avanzado de lo que 
esta, y habria mucho ma’s 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 publicó 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 presentó en junlo de 2001 (caSi 9 aæos ma’s tarde) y diferentes residuos fueron 
alterados del aceptador al donador. Esto demuestra que no habla mØtodos obvios 
disponibles para las personas expertas que posibilitaran la producción de estos 
anticuerpos. 

Es asi como el problema a ser resuelto por la presente invención es hacer anticuerpos 
alternativos especificos para TNFcx. 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 

S CDR comprenden un nÆmero diferente de amino Æcidos. El CDR mÆs corto es el CDRH1 
(de acuerdo a Kabat) el cual es de 5 amino Æcidos en longitud. Esto significa que este CDR 
podria tener 201 combinaciones posibles de amino Æcidos naturales. Asi, no puede ser 
razonable esperar que una persona experta en la tØcnica 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, 
diseæados y producidos con el fin de crear un anticuerpo especifico para TNFc que tuviera 
una alta afinidad. Se puede notar en la pÆgina 10, lineas 26-29 que los inventores han 
tenido Øxito en su objetivo en razón a que el hThF40 tiene una afinidad de 
aproximadamente 0.85x1010 y el anticuerpo humanizado injertado con CDR de la 
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invención tiene una afinidad de aproximadamentE 
estructura cambiados del aceptador al donador) 
selección arbitraria de los residuos. 

0.5x1010. Los CDR (y los residuos de 
claramente no representan una simple 

Los anticuerpos de la presente invención son particularmente efectivos y muestran baja 
inmunogenicidad como se evidencia no solamente en los ejemplos de la solicitud, sino 
tambiØn en los resultados publicados del ensayo clInico Fase III para el CDP870. 

A este respecto, respetuosamente solicitamos al Seæor examinador referirse a los 
siguientes documentos, de los cuales adjuntamos copia para su mÆs fÆcil conocimiento. 

Schreiber et al. (2005) Gastroenterology, 129:807-818 discute los ensayos clInicos Fase II 
exitosos del CDP870 en la Enfermedad de Crohn y tambiØn confirma el nexo entre el 
nombre aprobado "certolizumab pegol" y el código de propietario interno "CDP870", que 
se emplea en la solicitud (ver por ejemplo, pÆgina 10, lInea 6 y pÆgina 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"). 

i 1 Los ensayos clInicos Fase III estÆn en este momento en proceso para artritis reumatoide y 
los ensayos clmnicos para otras indicaciones tambiØn estÆn en proceso. 

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

Este documento concluye (ver discusión en la pÆgina 1137) que el CDP870 suministra una 
mejora clInica ma’s 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 
antigØnica 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 invención se confirma en la solicitud en la 
pÆgina 41, lInea 10. 

La baja inmunogenicidad de los anticuerpos de la invención se establece en la solicitud en 
la pÆgina 46, Ilnea 2 ("CDP870 generando solo muy bajos niveles de respuesta de 
anticuerpo"). TambiØn se nota en Schreiber et al. (Gastroenterology - ver pÆgina 816, 
(iltimo pÆrrafo completo) que "el nümero de pacientes positivos al anticuerpo en el grupo 
de 400 mg de certolizumab era bajo". 

AsI, no es posible objetar la presente invención con base en los documentos citados en el 
informe de b(isqueda por cuanto el anticuerpo monoclonal de murino hThF40 no habla 
sido revelado al pÆblico antes de la fecha de prioridad. Por lo tanto cualquier argumento 
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basado en esta presunción no puede tener Øxito pues no se denva de las enseæanzas, 
expresas o tÆcitas, del estado del arte, tal y como lo exige el mØtodo problema- solución. 

Adicionalmente, se ha demostrado que los anticuerpos de la invención tienen una vida 
media larga, tienen una alta afinidad, muestran baja inmunogenicidad y son 
particularmente 6tiles en terapia, por 10 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 trÆmite de la presente solicitud 
pues tanto la descripción 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 invención. A pesar que 
las objeciones que sobre claridad planteó ese Despacho en el oficlo 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 Comisi6n de la Comunidad Andina a efecto de requerir 
nuevamente de nuestra parte cualquier complementación o aclaraciOn que considere 
necesaria. 

I 1 4. Puesto que se han atendido a cabalidad las observaciones hechas por su 
Despacho sobre la presente solicitud de patente, atentamente solicito que se continue su 
tramitación. 

5. Anexos: 

5.1. Nuevo pliego reivindicatorlo 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. 

/ �) Seæora Jefe, 

EMILIO FERRERO 
T.P.A. No. 31.929 

COLO- 13115-841-001-2 
NN)\NN)\ID-109831\WPC131 15 
No. M-2007-109831\NNJ 
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FORMULARIO UNICO DE CORRECCIONES V MODIFICACIONES 

1 
1. 

s0LIcITup;DE: 

D Corrección de Error Material X Modificación a una solicitud 

Nombre: CELLTECH R&D LIMITED 
Sociedad constituida 

y 

existente bajo las leyes de IDENTIFICACION 
Relno Unido 

SOLICITANTE DirecciÔn: 208 Bath Road, 
; C.C. 0 NIT 0 

Slouh a 
Berkshire SL1 3WE, C.E. 0 Otro 0 
jeino Unido 

Nacionalida oDbmicilio: Berkshire Retno Ut  ido Numero:  
TelØfono: 546 09 70 Fax: 2494070 
E-mail: clientes'camyp.com 

IDENTIFICACION 0 Nombre: Emilio FERRERO 

Direcciôn: Carrera 4 No. 72-35 C.C. E1 NIT 0 
REPRESENTANTE TelØfono: 347 36 11 Fax: 2179211 C.E. 0 Otro 0 0 APODERADO E-mail: cavelier@cavelier.com 

NUmero: 438.019 TP 31.929 

(j) Numero de expediente: 02008.005 

(’ Descripción de la corrección o modificación 

Presento nuevo capitulo reivindicatorlo comDueato por 59 reivindiaei.nnei 

con el fin de subsanar las objecionei hechas por Su Despacho a la presente 
solicitud de Patente 

y 

solicito que el Examen de Patentabilidad ea efectui 

sobre 69tas nuevas reivindicaciones. 

Comprobante de pago No. 07-80,662 Fecha: 1 As tubre de 2007 

(7Anexos 
" II Comprobante de pago de la tasa por $99.000.00 

0 Poderes, si fuere el caso 

0 Documento que acredita la existencia 
y 

representaciôn legal de las partes, cuando sean 
personas juridicas. 

NOMBRE: EMILIO FERRERO FIRMA:  

C.C. 438.019 de Usaquen T.P.A. 31.929 

tlrlJ 
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1 

REIVINDICACIONES 

1. Una molØcula 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 

5 CDRH2 o SEQ ID NO: 3 para CDRH3 y una cadena ligera en donde el dominio variable 

comprende un CDR que tiene la secuencia dada en la SEQ ID NO:4 para CDRL1, la SEQ ID 

NO:5 para CDRL2 o la SEQ ID NO:6 para CDRL3. 

2. La molØcula de anticuerpo de la reivindicación 1, que comprende la SEQ ID NO: 1 

10 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:5 para CDRL2 y la SEQ ID NO:6 para CDRL3. 

I p 3. La molØcula de anticuerpo de la reivindicación 1 o reivindicación 2, que comprende 

la SEQ ID NO:2 para CDRH2. 

15 

4. La molØcula de anticuerpo de una cualquiera de las reivindicaciones 1 a 3, que es 

una molØcula de anticuerpo injertada con CDR. 

5. La molØcula de anticuerpo de la reivindicación 4, en donde el dominio variable 

20 comprende regiones de estructura aceptadoras humanas y los CDR de donadores no 

humanos. 

6. La molØcula de anticuerpo de la reivindicación 5, en donde las regiones de 

F estructura aceptadoras humanas del dominio variable de la cadena pesada estØn basadas 

25 en una secuencia de consenso del grupo humano 1 y comprende residuos de donador no 

humanos en las posiciones 28, 69 y 71. 

7. La molØcula de anticuerpo de la reivindicación 5, en donde las regiones de 

estructura aceptadoras humanas del dominio variable de la cadena pesada estÆn basadas 

30 en una secuencia de consenso del grupo humano 1 y comprende residuos de donador no 

humanos en las posiciones 28, 38, 46, 67, 69 y 71. 

8. La molØcula de anticuerpo de la reivindicación 5, en donde las regiones de 

estructura aceptadoras humanas del dominio variable de la cadena pesada estÆn basadas 

35 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, 7173, 76 y 78. 



If 

PA 47 

5 

9. La molØcula de anticuerpo de una cualquiera de las reivindicaciones 5 a 8, en 

donde las regiones de estructura aceptadoras humanas del dominio variable de la cadena 

ligera estÆn 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 molØcula 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 region 

variable de cadena pesada gh3hTNF40.4 (SEQ ID NO:11). 

10 11. La molØcula de anticuerpo de una cualquiera de las reivindicaciones 1 a 10 la cual 

es un fragmento Fab. 

12. La molØcula 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 

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

13. La molØcula 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 (.%lp 92 (\.) 
uno o mÆs amino Æcidos para permitir la union de un efectuador o una molØcula 

01, p’ 

20 indicadora. 4 
elf-

14. La molØcula de anticuerpo de la reivindicaciOn 13, en donde los amino Æcidos 

adicionales forman una region de pivoteo modificada que contiene uno o dos residuos de 

25 

cistemna a los cuales se puede unir la molØcula efectuadora o indicadora. 

15. La molØcula de anticuerpo de la reivindicaciOn 10, que es un fragmento Fab 
modificado que comprende una cadena pesada que tiene la secuencia dada en la SEQ ID 
NO:lli’y una cadena ligera que tiene la secuencia dada en la SEQ ID1113’ 

30 16. Una molØcula de anticuerpo de acuerdo a la reivindicación 1, que tiene 

especificidad para TNFa humano, que tienen una cadena ligera que comprende la 
secuencia dada en la SEQ ID NO:113. 

17. Una molØcula de anticuerpo de acuerdo a la reivindicación 1, que tiene 
35 especiflcidad 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 molØcula de anticuerpo de acuerdo a la reivindicación 1, que tiene 

especificidad para TNFa humano, que tienen una cadena pesada que comprende la 

secuencia dada en la SEQ ID NO: 115. 

5 19. Una molØcula de anticuerpo de acuerdo a la reivindicación 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 molØcula de anticuerpo de acuerdo a la reivindicación 1, que tiene 

10 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 molØcula de anticuerpo de acuerdo a la reivindicación 1, que tiene 

15 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 reivindicación 1 que es un anticuerpo monoclonal anti-TNFa de 
20 murino hThF40. 

23. La molØcula de anticuerpo de la reivindicación 1, que es una molØcula de 

anticuerpo quimØrica que comprende los dominios variables de cadena ligera y pesada del 

1 ’ anticuerpo monoclonal de la reivindicación 22. 

25 

24. Un compuesto que comprende la molØcula de anticuerpo de una cualquiera de las 

reivindicaciones 13 a 21 que tiene covalentemente unido a un amino Æcido en o hacia el 

extremo C-terminal de su cadena pesada una molØcula efectuadora o indicadora. 

30 25. El compuesto de la reivindicación 24, que comprende una molØcula efectuadora. 

26. El compuesto de la reivindicación 25, en donde la molØcula efectuadora comprende 

uno o mÆs polImeros. 

35 27. El compuesto de la reivindicación 26, en donde el uno 
o mss pollmeros es/son un 

polialquileno de cadena recta o ramificada opcionalmente sustituido, un polImero de 
polialquenileno o polioxialquileno o un polisacÆrido ramificado o no ramificado. 
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28. El compuesto de la reivindicación 27, en donde el uno o ma’s poilmeros es/son un \ 
metoxipoli(etilenoglicol). 

29. Una compuesto que comprende la molØcula de anticuerpo de la reivindicación 15 

5 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 estÆ 

covalentemente ligado a Øste un residuo metoxipoli(etilenoglicol) tiene un peso molecular 

de aproximadamente 20,000 Da, 

10 30. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula 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 cistelna 

en el extremo C-terminal de la cadena pesada uno o mÆs polImeros de ocurrencia sintØtica 

15 o natural. 

31. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula 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 

20 la secuencia dada en la SEQ ID NO:115, que tiene unido a uno de los residuos de cistemna 

en el extremo C-terminal de la cadena pesada uno o ma’s pollmeros de ocurrencia sintØtica 

o natural. 

11 
’ 5 32. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula de 

25 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 cistelna 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 Øste un residuo 

metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da. 

30 

33. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula 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 cistelna en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en 

35 donde cada grupo amino del residuo lisil tiene covalentemente ligado a Øste un residuo 

metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da. 
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34. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula 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 

5 donde cada grupo amino del residuo lisil tiene covalentemente ligado a Øste un residuo 

metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da. 

35. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula de 
anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena pesada que 

10 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 Øste un residuo 

metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da. 

15 36. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula 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 cistelna 

en el extremo C-terminal de la cadena pesada un grupo lisil-maleimida en donde cada 
20 grupo amino del residuo lisil tiene covalentemente ligado a Øste un residuo 

metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da. 

37. Un compuesto de acuerdo a la reivindicación 24 que comprende una molØcula de 

f anticuerpo que tiene especificidad por TNFa humano, que tiene una cadena ligera que 
25 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 cistelna 
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 Øste un residuo 
metoxipoli(etilenoglicol) que tiene un peso molecular de aproximadamente 20,000 Da. 

30 

11 

38. Una molØcula 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 porción faltante del CDR donador se reemplaza por una secuencia diferente y 
forma un CDR funcional. 

39. La molØcula de anticuerpo de la reivindicación 38, en donde la parte faltante de la 
secuencia de CDR es del anticuerpo del cual las regiones de estructura de la molØcula de 
anticuerpo se derivan. 
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40. La molØcula de anticuerpo de la reivindicación 39, en donde la parte faltante de la 

secuencia de CDR se deriva de un anticuerpo de Ilnea germinal que tiene regiones de 

estructura de consenso. 

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

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

43. La molØcula de anticuerpo de la reivindicación 42, en donde el truncamiento es de 
4 a 6 amino Æcidos. 

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

20 

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

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

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

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

30 49. Un vector de clonación o de expresión que contiene una secuencia de ADN de una 
cualquiera de las reivindicaciones 45 a 48. 

35 

50. Un vector de expresión de if. coil que comprende la secuencia de ADN de una 
cualquiera de las reivindicaciones 44 a 48. 

51. El vector de expresión de E. coilde la reivindicación 50 que es pTTO(CDP870). 
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52. Una cØlula huØsped transformada con el vector de una cualquiera de las 

reivindicaciones 49 a 51. 

53. Un proceso para la producción de la molØcula de anticuerpo de una cualquiera de 

5 las reivindicaciones 1 a 23 y 38 a 44, que comprende cultivar la cØlula huØsped de la 

reivindicación 52 y aislar la molØcula de anticuerpo. 

54. Un proceso para la producción de la molØcula de anticuerpo de una cualquiera de 

las reivindicaciones 1 a 23 y 38 a 44, que comprende cultivar E. coil que comprende un 

10 vector de expresión de E coil que comprende la secuencia de ADN de una cualquiera de 

las reivindicaciones 49 a 51 y aislar la molØcula de anticuerpo. 

1 55. El proceso de la reivindicación 54 en donde la molØcula de anticuerpo es apuntada 

15 

al periplasma. 

56. Una composición terapØutica o de diagnóstico que comprende la molØcula 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. 

20 57. El vector pADNbEng-G1. 

58. El vector pTTO(CDP870). 

59. Un polipØptido que tiene la secuencia de amino Æcido dada en una cualquiera de la 

25 SEQID NO: 1a7. 
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QP4.355 CERTOLIZUMAS PEGOL, A HUMA*810 ANTITEF 
PEGYLATED FAB’ FRMMENT IS SAPS AND EFFECTIVE IN 

ml 

MAINTENANCE OF RESPONSE AND REMISSION FOLLOWING 
INDUCTION IN ACTIVE CROWS DISEASli A PHMEIU STUDY tPREC$SE) 

L $gII 14. q.Xg2 1. LawmaoŒ, S flusiLauer4, McCobn. 
R. SIoomILth, W. SSJNIbCIII. lifavlafiw GawalJ,tjar4aI Medicine aad InesUwi 
for Clinical Moloridat Biolojit CMsdsr.Albrechu (/n1uvsIrj. Ad Qsraiimy: 

Dathowii V4i&wri0 Netjta.c Nova Scosfo, Conode  Jukuwlify of łbsse,n 
AnRwtia, Frisasnil. llaipltal. Pad. Ausnvi&: JSatknal Gas aniarolo, and 
A’utrIlkn. Lkthiirsitj’ of Chacqo Medical C.nree Chlega (k ’(IC?. Slostgh 
Berbhirs, United kindone: Dtuisecn of GassiuentIm&Wt Mayo Clinic. Rocher4er 

uu 

INWODUCflG?4t The efficacy and tolerability of IC ecolnab ps*o1 (cer-
tolizumab) 400 mg 4-weekly in the maintenance of clinical frepow following tsiduo-
tio dletapy vme succeed in patients with moderate to severe Ciclut’s disease (CD). 
AIMS Li METHODS: Molt patients (n-668) with active CD (CftI 220-450) who 
icspondcd (deeresse In baseline CDM ’core )L00 po4ffls) a’ Week (Wk) 6 to open 
Induction therapy with ccctotiaumab 400mg by so inecnon at Wk 0,2 and 4 ware ran. 
doinired to maintenance therapy with cenoi*wnab 400mg or placebo every Swka up 
to Wk 24. Patients were stratMed according to baseline sinun C-reactive protein (CR?; 
cLOmgIL or )lOmg/L) and by corticosceroid and oluppransant us,. PrUntey 

endpoint was die percentage of patients at Wk 26 in dii CP )lOmg/L anarero who 
maintained a clinical respoose afar aucceuM induction. Major secontisry endpoints 
included remisloo (CDAI ( ISO) In the CR?) lOotg4. suatiun. and eseponac sad 
remission in th, overall ITT population. 
RESULTS. 428 (64%) of this. 66$ p36cM (mean age 37.7 111-69 yrsJ 53% 
P=ale) responded to open label lideideit and were randomlsed (216 cetteilaumab. 
212 placebo). As Wk 26 the Clinical response we in die CRP IOmg/l. sumura 
(112 certollzumab, 10) placebo) was 61.6% for cnoIixusnab vs 33.7% for placebo 
(p c0.003). The propornon of patients who achieved reoussien 10 the CRP lOmgtL 
stratum was 42.09A for caitohautsib vs lSi% for placebo (p.c0.01). The clinical 
rconae rate at Wk 26 in the overall fTP pupeladeg wa. 62.1% for certohzumab v$ 
36.2% for placebo (p 4 0.00l). Overall ITT populadco ccinluion Mis ware 47.9% 
for certohaumab vs 21.6% for placebo (p <0.00)). Patients mainly reported mild to 
mo4erste advis* cvent the moss common was headache (124% during lnductiit 
6.9/.v 6.6% in dw cegollawnab and placebo groups. respectively). Serious non-CD. 
related infections wan observed with Gertohzumsb (3 events) and placebo (2 lucIus). 
Ong patio" (ewoliimsb) died *om a fsntai4 overdose. 

14 1014, Certolizwnab 400mg so demensuated signilcans .mcaq in the 
maintenance of clinical seaport,. end remission following iaducdon in= to 
severs CO compared with placebo, independently at baseline CRP levels. No nuo, 
erosion Of AMY was observed over time. Ceno1ivmab was safe and well to)crat& 

Out 200i: $4 (Suppi VII) A82 
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A Randomized, Placebo-Controlled Trial of CertoUzumab Pegol 
(CDP870) for Treatment of Crohn’s Disease 

STEFAN SCHREIBER,1 PAUL RUTGEERTS,5 RICHARD N. FEDORAK.1 MLJNAA I(HAUQ-1<AREEM0 
MICHAEL A. IAMM,1 MICHEL BOIVIN,5 CHARLES N. BERNSTEIN," MICHAEL STAUN,SS 
OLE Ø$TERGAARD  THOMSEN,1A ALISON INNES, and the CDP870 Crohn’s Disease Study Group 
**$ospatal for Genital $Wn& Medicine, and tin WIut. tot Clinical Molecular B$oloj, C AlbiesMs Univetany. Pdnlk lOt Meomain. 
Inner. MedlzIn, Kiel. G.nneny; kniftraily HOiPAII Leuven. UU1IO*MVOICgY, Lauwn. BeJum; ktn.vetsity of tibarta. OMilon of 
GcsHoenMtOIo$y. Edmonton, N0o*1A. Canada; tOeIItoual. UniemlW. I4aUtac, Nova Scotia. Conods; $t Mstks Hospital, l.ondan. United 
)tlnjdcm; I OH11pital St Lye, Mc*eai. Canada; "Unlvels4y of Msnttota, Winnipeg. Canada CepeJirnorn of Gaatroenteroloa,. 
RIgahospItalit. Copennacen, Denmedi: lbepamront of Gasuconterolo4p. Netlav Hoaptal, UnIv.r.Ity of Copenhagen, Jicdev. O,nmoih; and 
"UCO Roseetcit and Oevelopmsnt, $lout, Betkshke, United Kln$uom 

See editorial on page 1.114. 

8acgtound & Alms: To Investigate the efficacy and 
safety of cortolisumeb p.gol (a polyethylene-glyco-
lated Fab fragment of anti-tumor necrosis facto(, 
COP870) In Crohn’s disease. Methods: in a placebo-
controlled, phase II study, 292 patients with moderate 
to severe Crohn’s disease received subcutaneous car. 
tollzumłb –00, 200, or 400 mg or placebo at weeks 
0, 4. and S. The primary and point was the percentage 
of patients with a clinical response at week 12 (a 
Crohn’s Disease Activity index decrease of & 100 
points or remission (Crohn’s Disease Activity Index 
150 poInts)) in the Intent-to-treat population. RosyIç:  
All certolizumab doses produced significant clinical 
benefit over placebo at week 2 (placebo, 25.1%; car-
tollzumab 100 mg, 29.7% (P = .033)-,200 mg, 30.6% 
(P .026): 400 mg, 33.3% (P w .0101). At all time 
points, the clinical response ratłs  were highest for 
certolizumab 400 mg. greatest at week 10 (ceitoli-
zumab 400 mg, 52.8%; placebo. 30.1%; P w .006) but 
not significant at week 12 (cartollzumab 400 mg, 
44.4%; placebo, 35.61W, P .278). patients with 
baseline c-reactive protein levels of 10 mg/I. or 
greater In 119) showed clearer separation between 
active treatment and placebo (week 12 clinical re 
sponse: 

certoli:urnab 400 mg, 53.1%; placebo. 
1.7.9%; P z .005; post hoc analysis) owing to a lower 
placebo response rate than patients with C-reactive 
protein levels of less than 10 mg/ L. Adverse events 
were similar among groups. pclusions Certoli. 
zumab 400 mg may be effoctiv� and Is well tolerated 
In patients with active Crohn’s disease. High placebo 
response rates in the large patient subgroup with low 
C-reactive protein levels may have obscured statisti-
cal separation between c�rtoUzumab and placebo. 

Ongoing phase III trials ate necessary to establish the 
clinical efficacy of certoligumab. 

The proinflsmmatory cytokine rumor necrosis factor 
(TNT-) is a key mediator of the iallutncnacion asso-

ctaced with Crohn’s disesse.-’ It can be detected at high 
concentrations in diseased areas of the bowel w.il,Z4.’ 
and in the blood and feces of patients with the disease.1-3 

Several biologic products targeted toward the nsuusl. 
izaeion of TNF have shown clinical efficacy in patients 
with Crohn’s disease.’’ Infiiximab is the only anri-’INP 
agent currently approved for use in the management of 
the disease 13.14 Infliximab is administered by inuave-
nous infusion and has proven efficacy in the treatment of 
both refractory luminal and hstuiizing Crohn’s dis-

e.6.12." The use of inflixiinab has been associated 
With k number of potentially serious adverse events 
(ASs), in addition to she development of human antichi-
mc’ric antibodies, which can lead to infusion reactions 
and may reduce the duration of respoase.17_26 

Cercolizumeb page! (CDP870) berea(cer referred to as 
certolizumab is a polyethylene glycolated Fab’ fragment 
of a humsnizcd anei�TNF.a monoclonal antibody in-
tended for subcutaneous administration. Subcutaneous 
delivery of the drug has cost and convenience advantages 
compared with intravenous dosing. Cercolizumab has 
been constructed by grafting the short hyperranabic 
comp!ementsry.deeermining regions derived from the 
marine monoclonal antibody HTNP4O onto an ocher-

AbDntWaUOnS used in this poor- AS, .dve,se event; Cl. ow4danes 
Intoevat CRP ONSCUVS icotaint ISOQ, Indammotosy W Iw1 Olssan 
Qosetfonseint; ITT. intent to teat TN nan., n,ucsi. factor, 

�2005 by the AmevIcsn Oulro.nterelqlc& Association 
ooae4oas,tofi’sso.00 

CO.3.O5344s9u6.2005.06.064 
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wisc virtually human ig PaW fragment (lgG y1K). The 

engineered Fab’ fragment retains the biologic potency of 
the original antibody. The Fib’ fragment is linked vie a 
maieimide to 2 cross-linked chains of polyethylene glycol 
that each haves molecular weight of 20 kilodaltons. This 
sice.specik polyethylene glycolaüon increases the half-
uk of the antibody fragment to approximately 2 weeks 
in plasma, thereby reducing the frequency of required 
dosing. In phase 11 studies in patients with rheumatoid 
arthritis, cectolizumab has been shown to be clinically 
effeccive and well coIegated.21" Wc have assessed the 
efficacy and safety of subcutaneous administration of 
cercolizumeb in a phase 11, randoznlaed, double-blind, 
placebo-controlled, dose-response study in patients with 
moderate to severe Crohn’s disease 

Materials and Methods 

Patient Selection 
Ghigible patients were at least 18 years old with a 

clinical diagnosis o(Crohns disease is confirmed by tad.nlogic, 
endoscopic, or histologic evidence following established diag-
nostic criteria. Patients had rewderace Co Severe disease, defined 
by a score of 220-450 points on the Crohn’s Disease Activity 
Index (CDAI)" over it 7-day screening period before the first 
study dose was administered. 

Patients were excluded from the study if they had a Sus-
pected or diagnosed abscess at screening, a bowel perforation sir 
evidence o(non.nfiarnmaroiy obstruction during the 6 months 
before screening, extensive bowel resection, a functional colas-
corny or ileoscoiny, a positive stool culture for enteric patho-
gens, -or a known history of tuberculosis. Other exclusion 
criteria included treatment for Ctohn’, disease with sodium 
cromoglycate, mycophtnlate, or cyclospuno within 4 works 
of study entry, or receipt of ocher anti-TN? therapy with a 
bsolngic agent within 12 weeks o(screening. Patients were also 
excluded (torn the study if they had been treated previously 
with any ant;-TNP agent and either had experienced an infu-
una reaction that was suspected or confirmed to be ss.wmced 
with an inunuoc response, or had showed it lack of clinical 
response to the first dose. Any patients who had participated in 
another clinical trial with certolisumab were ineligible to take 
pert in the study, as were those who had been involved in any 
other clinical drug trial within the 4 weeks before screening. 

All patients had an antetoposterior chest radiograph for 
tuberculosis at screening (or within the 12 week, before 
screening) and at the final study visit. 

Concomitant Medication 
Concomitant medication was permitted if the patient was 

on   stable doe, that could be continued throughout the 12-weak 
duration of the double-blind phase of the study. The minimuta 
stable treatment periods required before screening were as 
2 weeks for steroids (S9 mg/day budesonide, ns24 mg/day math-
yfprediusolone. or S30 mg/day prednisosie or prednisolon.) and 
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any topical anorectel treatment; 4 weeks for long-term anti-
infective; end messlamine or cnesslamine anaLogs (eg, ulf’uila-
sine, olsalasina, or bahahaide); and 8 weeks (or the immunosup-
pressanra .nthiopnne, 6.mercapcopunne, and methocressas. 

Study Medication 

Because ceroslixumab and placebo did not have the 
same color or viscosity, kill blinding was not possible. Conse-
quently, patients received their treatment from a nurse or 
physician who was not involved in the study. All ocher staff 
involved in the study rersisined blind to treatment. Cerroli-
,urnab 100 rug, 200 mg, 400 mg, or placebo was adminisrereJ 
subcutaneously. Cercutizumab was supplied as a chat, col-
orless to pale yellow solution at a nominal concentration of 
200 mg/mt in 50 mnioliL sodium Acetate buffo, and 125 
rnrnol/I. sodium chloride solution. Saline was used for di-
lution and for placebo injections. Each patient received 2 
subcutaneous Injections (1 mL each) at separate injection 
sites in the lateral abdominal wall or the outer upper thigh. 
Patients remained as the study site for 30 minutes alter 
dnsg administration and any Ags were reported. Patients 
received the 6rst dose at week 0 and further dozts of the 
same medication at weeks 4 and 8. 

Study Design 

This was a phase 11, multicenter, randomized, double.. 
Wind, placebo-controlled, parallel-group, dose-response study, 
reuuicing patients from tertiary referral centers. The study was 
designed to assess the efficacy and safety of subcutaneous 
administration of cereolizumah. It was conducted between 
February I), 2001, and March 12, 2002, at 58 centers in a 
total of 10 countries (the number of centers in each country is 
shown in parentheses): Belgium (4), Canada (16), Denmark 
(6), Germany (8), Ireland (5), Russia (5), Serbia (5), South 
Africa (2), Sweden (4), and the United Kingdom (3). The 3 
active treatment groups (cenolizumab 100, 200, or 400 mg) 
were compared widi placebo. 

At screening, patients were stratified into I of 2 groups 
according to whether or not they were receiving concomitant 
steroids, immunosuppixssants, or long-term anti-inktciv�. 
They then were tendoinized to 1 of the 4 treatment qcoups 
(1:1:1:1 certohixumab 100 mg:cerrolizwnab 200 mg:certoli-
ewnab 400 mg:placebo). The randomiastion code was pre-
pared by an independent statistician and patients were as-
signed to treatment by the use of a randomization allocation 
schedule managed via an interactive voice response system. 
Efficacy assessments were performed every 2 weeks up uncil 
week 12, with a hitcher 8-week follow-up evaluation (orsalbcy. 

Before dosing, demographic data were recorded for each 
patient, together with ally significant past medical history and 
all concnsnkanr diseases. Disease activity (by using the CDAI) 
was assessed prospectively in the week before screening, after 
0,2,4,6,8,10, and 12 weeks of treatment, s.nd on withdrawal 
from the study (if appropriate). Patients kept a daily diary of 
their symptoms throughout the study. At weeks 0, 2. 4. 6, 8, 
10, 12, and study ansi point, the patients’ quality of life was 
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assessed using the lntlammatoiy Dowel Disease Quesrionnake 
(18F)Q).24 Our own translations were used in Russian. Serbian, 
and Mrilusni. 

Standard laboratory tests, including hematology, biochesn-
istry, and urinalysis, together with measurement of serum 
C-reactive protein (CRP) levels, were performed at each visit 
up until week 20 or on withdrawal from the study. lnvastj 
Savors were blinded to the results of the CRP analyses. Cer-
to1susviab plu=COt)CeotmtOfla were measured using an en. 
zynw-lioked immunosorbent assay with a lower tints of 
sensitivity of .41 i,gImL. 

ADs were monitored throughout the study. The duration 
and intensity of each event were recorded by the investigator, 
together with its putative relationship to the study dru5, and 
its outcome and seriousness. Any patient requiring ii change in 
baseline therapy or hospitalization to manage an exacerbation 
of the disease was considered to be a treatment failure and was 
withdrawn From the study. 

Written informed consent to participate in the trial was 
obtained from each patient and the independent ethic; corn 
mictse/inststutional review board at each study center ap-
proved the protocol before commencement. The trial was 
performed in accordance with the International Conference on 
Harmonization Guidelines for Good Clinical practice, which 
have their origins in the Declaration of Helsinki. 

Outcomes and Primary Statistical Analysis 

A sample size o(260 patients was considered adequate 
for this study, with 65 patients being allocated to each treat-
ment group. This would give approximately 83% power to 
rirtect a true difference of 23% between treatment groups for 
the primary end point (clinical response) based on a placebo 
response rare of 12%. The .(fcacy was analysed toe the intent-
to-treat (ITT) population. This included all patients recruited 
who received or least I injection and had at Isaac 1 eMcscy 
measurement after the first injection. Patients who terminated 
the trial prematurely were advanced to the end-of-study visit. 

A clinical response was defined as a decrease in CDAI score 
f 100 points or greater or remission (CD/Il score, S150 

points). The primary efficacy end point was the percentage of 
patients achieving a clinical response at weak 12. The percent-
age of patients who showed a clinical response at weeks 2. 4, 
6. 8, and 10 was a secondary efficacy variable, as was the 
percentage of patients in remission at weeks 2,4,6,8, 10, and 
12. Statistical analyses of these outcomes were performed using 
the j3 test to compare among the treatment groups and 9596 
conæder,c, intervals (Cl) were calculated. 

Mean CDAI scores and mean IDDQ scores, summed over all 
categories. were summarized at warkii 0, 2, 4, 6, 2, 10, and 12. 
Serum CRP concentrations (geometric means) at all time 
points were analyzed using descriptive statisticS. (The gcomct-
sic mean is the nth soot of the product of n values.) 

All treatment comparisons for efficacy were made siting a 
2-sided significance level of .05. A closed testing procedure" 
was used for the analysis of the primary end point. Results 
from patients receiving careolizumab 400 mg were competed 
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with placebo. If the comparison was nor ssgnthcanc at the 5% 
level, no further analysis was perfoirined. If significance was 
apparent, compsrisuua of cerrolizumab 200 mg vs placebo and 
certolisumeb 100 mg vs placebo were performed sunulta-
ncously. Pot the analysis of secondary end points, there was no 
adjustment (or multiple efficacy end points. Additional sub-
group analyses (including effect of stratum) were for explor-
atory purposes only and therefore no adjustments for multi-
plicity were made. 

The safety analysis (safety populatioo) included all patients 
who received at [cut I doic of study medication and subse-
quently had a posebaseline safety evaluation. Actual values and 
changes from baseline relating to vital signs antI laboratory 
data were analysed using descriptive statistics. 

Post Hoc Analyses 

In on exploratory analysis, changes from baseline in 
LBDQ total score for each treatment group were comp.sred 
with the placebo group by using a comparison of least-squares 
means. Lease-squares mom were adjusted fur stratum, and 
pooled country and baseline IBDQ scores. 

In addition, patients were stratified according to baseline 
ClIP concentrations of less than 10 mg/I. or 10 mglLor greater 
in an exploratory analysis. The percentage of patients with $ 
clinical response and the percentage of patients in remission in 
the certolizumnab- and placebo-treated groups were analyzed 
according to baseline concentrations of CJLP. A further series of 
analyzes was also performed using breakpoint baseline CRP 
concentrations of). 6, 7, 6. and 9 mg/I.. The y’ mess was used 
to compare treatment groups. 

ResuIt 

Patients 

The trial profile (or the participating patients is 
shown in Figure 1. A coral of 292 patients were enrolled 
in the study. A total of 291 patients were included in the 
liT population and received either certoljaumab 100 mg 
(n = 74), 200 mg (n 72), or 400 mg (n = 72), or 
placebo (n = 73). One patient who received cercoli-
zumeb 400 mg did not provide any poscinjeccion efficacy 
measurements and therefore was excluded (corn the ITT 
population before breaking the blind. The safety popu-
lation comprised all 292 enrolled patients The demo. 
graphic characteristics of the patients at screening are 
shown in Table 1. The majority of the patients (96.696) 
were Cauasiv,. Patient characteristics were generally 
well balanced among treatment groups, although the 
mean age of patients receiving ceccoli,.umab 200 mg 
(40.1 y) was slightly higher than In the other groups, in 
which the mean ages of patients tanged from 33.5 to 
35.9 years. The greatest differenci among the groups was 
a small preponderance of women in the placebo group 
(67.196) in comparison with both the Lercolizurnab 100 
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tog (52 7%) and 400 mg (55.6%) groups. The concom-
itant medications with which the patients were being 
created were broadly similar in both the placebo and the 
certolizumab treatment groups (Tabtc 2). The most no-
table difference was observed kr overall glucocoeeicoicl 
use 39.796 for the placebo group vs 30.6% for the 
ccrtotizumeb 400-mg group. In the ITT population. 
15.596 of the patients had concomitant mcdicacion with 

OASTROfNJUOLQGY Vol. 329, No.3 
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both immunomodulacois and steroids, and 21.6% of the 
patients had received prior nntl-ThF therapy with a 
biologic agent. 

Eighteen patients (24.7%) in the placebo group with. 
drew from the study by week 12. The corresponding 
numbers for the eettoli’.umab 100-, 200., and 400-mg 
treacmenc groups were 22 (29.796), 15(20.8%), and 20 
(27.4%) patients, respectively. In all groups, the major-

Tab). 1. Baseline Demographic Characteristics of Patients (liT Population) 
Ce’tohzumab 

Varirole Placebo (n -73) - iOOmg(n 74) 200mg(n 72) 400mg(n 
- 72) 

Mean ago, y (tango) 35.8(10-64) 33.5(18-50) 40.1(19-71) 35.9(28-61) 
Sex, n (S of patients) 

Male 24 (32.9) 35(47.3) 22(30.6) 32(44.1) 
Pentsl� 49(67.1) 39(52.7) $0 (59.4) 40(55.6) 

Mean body mesa mdix. itpJm2. (tang.) 23.03(16.3-:00.0) 23.06(13.0-37.3) 24.14(16.2-40.1) 22.73(13.5-384.) 
Nun disitlon of disease, Y. (rang.) 7.95(.1-27.0) 7.73(0.0.31.8) 8.64(0.0-30.7) 8.43 (.2-26.5) 
Previous antJ.TNF thersoy. n (Sot plOstUs) 16(21.9) 18(24.3) 17(23.6) 12(16.1) 
CRP concentrations 

Geometric mean, mgJL (range) 7.3(.3-86.1) 62(.2-142.0) 6.5(.-127.0) 7.7(.4-120.2) 
’&10 mgjt. n (Sot patIents) 28(38.4) 31(42.5)’ 28(36.9) 32(44.4) 

C)lseesc she. a (% at peticntsi 
Duodenum 1(1.4) 5(8.8) 2(2.8) 3(4.2) 
(sum 54(74.0) 57(77.0) 61(70.8) 56(778) 
Cooxn 37(50.7) 45(60.8) 32(44.4) 41(56.9) 
Aac.ndmg colon 31(42.5) 35(47.3) 35(48.6) 36(50.0) 
Tranavixes colon 33(437) 32(43.2) 33(45.8) 37(51.4) 
Descending cow 42(97.5) 39(52.7) 40(55.6) 47(65.3) 
Rectum 36(49.3) 35(48.6) 33(45.8) 32(44.4) 
Parianal 23(31.5) 20(27.0) 23(31.9) 21(29.1) 
Other 5(5.1) 9(12.2) 4(5.6) 7(9.7) 

Resection p.rtorme. n (S of paden(s) 27(37.0) 
- 27(36.5) 25(34.7) 27(37.5) 

’Date mixing for I peuore, 

-.-
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Table 2. Number (%) of Patients Receiving Concomitant MCdIC2tiQfl (ITT Population) 

Certolizumab 

Medicotiontyp. Placebo (n - 73) 100 M9 (n - 74) 200 mg (n - 72) 400 rng(n -72) 

AmlnOUIlCyi.t*a 29(39.7) 37(50.0) 32(44.4) 28(38.9) 
Muatthe9I5 10 (131) 19(25.7) 15(22.2) 3.2(16.7) 
4jnI4nt.cUv.s 7(9.6) 3(8.1) 7(9.1) 6(8.3) 

M.tfontdoZOle 0(8.2) 4(5.4) 4(5.8) 5(8.9) 
CIpiofloxacin 5(6.8) 4(5.4) 5(6.9) 3(4.2) 

COOIM and dedvElves 6(8.2) 8(8.8) 5(6.9) 2(2.0) 
lmmmouleroni 26(35.6) 26(35.1.) 29(40.3) 27(31.5) 

AZMNoprin. 17(23.3) 13(17.6) 23(31.9) 22(30.3) 
6m.antopunne 4(5.5) 9(12.2) 2(2.8) 2(2.9) 
Mathotrm*e 5(6.8) 1(5.4) 4(3.3) 3(4.2) 

OIVSOGOItICOIOI (over*") 29(39 7) 24(32.4) 29(40.3) 22(306) 
Systemic gluc000rticoIds 20(27.4) 3.5(20.3) 22 (30.0) 16(22.2) 
Budeaonlde 9(12.3) 9(12.2) 5(11.1) 6(0.5) 

aOnc p40Cm ,.c.$ved both systemic glucocoibeold. ano budesonids. 

icy of withdrawals were a consequence of disease progres. 
5100. 

Efficacy 

Prlmaiy end point: clinical response and doss. 
ranging results. The percentage of patients reaching the 
primary end point (a decrease in CDA( score of 100 
points or remission at week 12) in the ITT population is 
shown in Figure 2. An onset of effect was evident at 2 
weeks poscinjecciost, when all doses of cerrolizurnab pro-
duced a statistically significant benefit compared with 
placcbo (week 2: placebo. 15.196 (95% CI, 2-24,0) vs 
ceetolizumab 100 ing, 29.7% 195% 0, 18.6-40.8; P 
.0333; 200 mg, 30.6% 19596 Cl, 19.2-41.9; p .0263: 
400 mg, 33.3% [93% CI, 21.8-44.9; P = .010)). 
Ccuolisumab also showed significantly higher efficacy 
compared with placebo at weeks 4 (400 and 200 mg), 8 
(400 and 100 mg), and 10 (400 mg) Paricnts receiving 
ccrrolisumab 400 mg showed the highest response race at 
all time points, with the highest response observed at 
week 10 (52.8% (93% CI, 40.6-65.0) vs 30.1% (93% 
CI, 18.9-41.33 in the placebo group (P .006)). At Al 
time points, the raze of response among patients receiv-
ing cercolizumab was higher than in those receiving 
placebo. HOWCret, at week 12 (die primacy end point) 
the difference between the certolizumab- and placebo-
created groups did not reach statistical significance (week 
12: cercolizumab 400. 200, and 100 mg 44.4% (959o’ 
Cl, 32.3-56.63, 36.1% (95% CI, 24.3-47.91, and 
36.596 (95% CI, 24.8-48.13, respectively, vs placcbo 
356% 19596 CI, 23.9-47,33). There was no effect of 
scx or stratum (steroid, immuaosuppressa.nc, and anti-
inflammatory use) on the rare of clinical response at 
week 12 (data nor shown). 

Remission. At week 4, all cercolizumab treat-
ment groups showed statistically significant higher per. 

centages of patients achieving remission (CDAI score. 
150 points) compared with placebo (Figure 3). Signif-

icant benefit over placebo treatment was also seen at 
wcck 8 for both the ceciolizwnab 4(X)-mg and 100-mg 
treatment groups A; week 12, the difference between 
the ceetotixu.snab- and placebo-created groups did not 
reach statistical significance (week 12 cemiasion rates: 
cestolizumab 400, 200, and 100 mg 26.496 (9596 CI, 
15i-.37.3), 19.4% [95% Cl, 9.6-29.31, and 27.096 
(95% CI, 16.2-37.81. respectively, vs placebo 23.396 
195% CI, 12.9-33.7)). 

Uiologlc response. CRP concentrations (grotnetrie 
means) in the 4 trearmerx groups am shown in Figure 4 At 
week 2, CRP concentrations were reduced IA all active 
treatment groups. At this time point, the 93% CI; for 
the mean CRP concentrations in the placebo group did 
not overlap with chose of the eectolizumab 100-mg or 
400-mg treatment groups, giving an indication of a 
significant difference berween these groups and placebo. 
The data support the anti-inflammatory effect of certoli. 

- . - 

vest 

Figli,. 2 TM percentag. of potlents with a decrease lvi CON scars of 
100 point, Of re*5r Or who ICN$V,O remission (CON seers. s150 
pcintj) (UI pQculaflcn-pdmaiy end point). OPs .05. P s .01 
compared Wft)l placibo. 
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zumab. The lowest geometric mean concentration of 
CRP was measured at week 2 in patients being treated 
with certolizusnah 400 mg (2.8 mg/I). The correspond. 
log value for the placebo group at this time point was 7.1 
mg/L. The results over the 12-week study period suggest 
that treatment with cercolizumab 200 mg and 400 rug 
may be more effective at maintaining a biologic response 
than treatment with cercoliaumab 100 rug. A scacisei-
cally significant relationship between the catcnc of re-
ducuon in CRP from weeks 0 to 2 and clinical outcome 
at week 12 in the ITT population was nor detected. 

And bodies. In this patient population with var-
ious concomitant medications (only 37.5% of the pa-
tients from the cetcolizumab 400-mg group were on 
concomitant immunomodulacors at baseline), we found 
that 12.3% (a 9 of 73) of the patients receiving 
cereoliaumab 400 mg had at lease 1 positive result for 
antjceztoljzuunab antibodies (period, 0-12 weeks). The 
plasma concentrations of cercolizumab appeared to be 
lower in the antibody-positive patients (data not shown), 
however, no decrease in efficacy was seen�the propor-
tion of responder patients at week 12 was similar in 
antibody-positive and antibody-negative patients, with 
44% of patients responding in both subgroups. 

IBOQ. Baseline IBDQ total scores (mean – $D) 
were 122.9 = 26.60. 132.2 30.60. 122 9 – 27.07, 
and 126.5 – 25.20 for the placebo and the 100-mg, 
200-mg, and 400-mg cercolizumab groups, respectively. 
For all treatment groups, there was an increase in IDDQ 
total scores within 2 weeks of treatment that paralleled 
the changes in CDAI scores. The largest change from 
baseline at week 2 (22.8. points) was observed In the 
cetrolizumab 400-mg group, compared with 10.6 points 
for patients receiving placebo (P .002). From weeks 2 
to 12, patients receiving 400 mg cestoliaumgb had 
greater changes horn baseline at any time point than 
patients receiving placebo (P < 05). In addition, pa-

OASTROVITI*O1.OnY Vol. 129. No.3 

dents receiving 200 mg cercolizumab had significantly 
greater changes from baseline at weeks 2 and 4 than 
chose receiving placebo (P < .05). At week 12. IBDQ 
total scores (mean – SD) were 1564 – 37.36 in the 
ccrcolizumab 400-mg group compared with 140.5 – 
35.88 in the placebo group. 

Post hoc analys according to baseline CRP 
concentralion. Bats/ia. CRP masneunnu,. Bascline CB.P 
measurements were obtained from 290 of the 291 pa-
tients in the ITT population. Of these patients, 119 
(41.0%) had a baseline serum CRP concentration of 10 
mg/L or greater and 171 (59.0%) had serum levels less 
than 10 mg/L. 

Efficasy cjcertol4sma4 acnirding roe CR! breakpoint 
of 10 iisg/1.. In the initial post hoc analysis, in patients 
with baseline CRP levels of 10 mgJL or greater, treat-
ment with eettolizumab 400 mg resulted in a statisti-
cally significant benefit at all time points throughout the 
12-week study in terms of both races u(cliiucal response 
(a decrease in CD/ti score of a1OO points or remission 
[CD/ti score, 150 points]) (Figure 5A) and remission 
(CDAI score, S150 points) (Figure SB). There was 
clearer separation between the certolizumali treatment 
groups and the placebo group in this subenalysis than in 
the overall FIT population. 

In patients with baseline CRP levels less than 
10 rng/L, now of the active treatments achieved it sta-
tistical difference from placebo for the primary end point 
of clinical response at week 12. A high placebo response 
was observed in these patients. At week 12,46.7% of the 
patients who had teccivcd placebo showed a clinical 
response, compared with 38.1%, 38.6%, and 37.5% for 
the cerrolizuroab 100-, 200-, and 400-mg groups, re-
spectively. The percentages of cercolizumab.ueaced pa-
tients achieving remission were not signi6canrly differ-
ent from placebo and, as with the primary variable, 
relatively high races o(placcbo response (up to 31.1% at 
week 12) were evident 

Car 
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Elgut. 4. mom cOnCe’wsuons of CRP (guomacnc miens) (ITT popu-
leSion). tN009verlapp,ng 95% Cis oomp.meo WIeS placebo. 
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that post hoc analyses, shoving the primary end point of 
clinical response at week 12 (or patients with baseline 
CRP breakpoint concentcarions between 5 and aI0 

mg/L, are shown in Figure 6. For each of the CRP 
breakpoints analyzed, clinical response races for patients 
in the cercotrziccnab 400-mg treatment group were 
higher than those in the ocher treatment groups at this 
time point (50.0%. 50.096, 51.4%. 51.40, 51.5%, and 
53.196 for cerrolizumab 400-mg crecernent at baseline 

CRP concentrations of $ mg/I., 6 mg/L, 7 mg/L., 
8 mg/I., 9 mg/L, and 10 mg/I., respectively). In 

Patients with baseline CRP levels of 7 .10 mg/!. who 
received cercolizumeb 400 mg, the primary clinical re-
sponse rates as week 12 showed statistically signi6canc 
differences from placebo. Placebo response rams decreased 
with increasing baseline CRP concentration (34.996, 
31.6%, 28.6%, 25.096, 20.0%, and 17.996 for baseline 
CRP concentrations of A.5 mg/I., X6 mg/L, ?_-7 mg)L, X8 
mg/I., 9 mg(I., and 10 trig/I., tespecnZy). 

0ERTOUZIJM4 FOR CROWS DISEASE 53.3 

Safety 

The incidence and pattern of /tEs were similar in 
the active treatment and placebo groups (table 3). The 
majority of AEs were of mild or moderate intensity. The 
most frequently reported events among patients created 
with certolizumsb during the double-blind treatment 
period were headache not otherwise specified (1).2% vs 
16.496 for placebo), aggravation of Crobn’s disease 
(11.9% vs 13.7% for placebo), nausea (11.496 vi 5.5% 
for placebo), niisopbaryngicis (9.1% vs 4.1% for placebo), 
diuincss (excluding vertigo) (6.4% vs 4.196 for placebo), 
archralgia (5.9% vs 2.796 for placebo), abdominal pain 
not otherwise specified 0.9% vs 5.5% for placebo), 
pbazyngolaryngeal pain (5.0% vi 5.5% for placebo), and 
pyrexia (5.0% vs 4.1% for placebo). None of these AIRS 
occurred with an incidence of 5% or more in cercli-
zumab-ueaced patients during the safety follow-up pe-
riod. The most common serious AE during both the 
double-blind and safety follow-up periods was aggra-
vated Crohn’c disease (23 reports). This was considered 
possibly related to the study drug in 4 instances. There 
were no deaths during the study; no eases of tymphorna, 
lupus, tuberculosis, or increases in opportunistic infec-
tions were recorded. During the double-blind period, 17 
patients in the placebo group (23.3%) and 58 carroll-
surnab-crcaced patients (26.5%) experienced ABs of in. 
feccions. Over the safety follow-up period, 10 patients in 
the placebo group (13,7%) and 31 patients in the car-
colisumab group (14.296) experienced ABs of infection. 
Details of ABs representing infectious complications are 
shown in Table 4. 

The following serious adverse events were reported 
during the double-blind period: 4 placebo patients ax-
perienccd aggravated Croho’s disease, and genital warts 
and anhcaigia were cxperienccd by 1 patient each. Two 
patients in the cercolizumab 100-mg group experienced 
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Table 3. Number (%) of Patients Experiencing AES (Safety Population) 

C.’loi’zalmab 

PIeCeDO (n � 73) 100 rng (n 74) 200 mg (A 72) 400 mg (n � 73) 

Weeks 0-12 
MY AE 51(99.9) 67(77.0) 55(76.4) 48(68.5) 

Sestoqa AS 6(8.2) 7(9.5) 10(13.9) 6(8.2) 

AEIeadtngwwimdrs.wai 7(9.6) 9(12.2) 7(9.7) 7(9.6) 

ReMOM11110 tO study msdic*lIor. 
Unrelated 42(57.5) 43(58.1) 44(61.1) 37(50.7) 

P0551515 34(46.0) 35(47.3) At (50.9) 27(37.0) 

Probable 3(4.1) 4(5.4) 7(9.1) 3(4.1) 

Definite 1(1.4) 2(2.7) 3(4.2) 0(0.0) 
Weeks 13-20 

Any AE 37(50.7) 28(31.8) 31(43.1) 28(35.6) 
SwksjcAE 11(15.1) 1(1.1) 3(4.2) 4(5.5) 
AElesd.ngtowlthdraWel 0 0 0 0 

R.lauonahlp to study medlCaUOn 
Unrelated 34 (45.6) 24(32.4) 25(34.7) 21(25.9) 
Po$$,ble 7(9.6) 5(6.8) 9(12.5) 9(12.3) 
PrababIe 0 0 0 0 
DeMte 0 - 0 0  0 

NOTE. Patients expetienehg more then – AS In any cetego w.a counted one’ once In (flat catcgoiy. 

aggravated Crohns disease; another patient had nonspe-
cific abdominal pain and aggravated Crohns disease. 
Rectal hemorrhage, abdominal mass, and seduced visual 
acuity were experienced by 1 patient each in the cercoli-
zumab 100-mg group and I patient had abdominal pain, 
pyrexhi, vomiting, and paralytic dens. Five patients in 
the cercolizumob 200-mg group experienced aggravated 
Crohn’s disease, 1 patient had aggravated Crotins disease 
and pyrexia, 2 patients had blurted vision, 1 patient had 
breast hyperplasiu, and 1 patient had ankle ulcer, aph-
rhous sromatkis, and chrombocytopenia. Two patients in 
the certolizumab 400-mg group experienced aggravated 
Crohns disease and 1 patient had abdominal pain and 
aggravated Crohn’s disease; I patient had abdominal 
pain, diarrhea, and pyrexia; py:exin and perianal abscess 
were experienced by I patient each. 

The number (%) of patients who experienced injec. 
cion-sice AEs was 2 (2.7%), 5 (6.896), 4 (5.696), and 2 
(2.796) 10 the placebo, 100-mg, 200-mg, and 400-mg 
certolizwnab treatment groups, respectively. All of the 
injection-site reactions were classified as mild or moder-
ate in intensity, and none resulted in withdrawal from 
the trial. The most common of the injection-site Afis 
occurring within 30 minutes of administration of the 
study medication was injection-sire burning-occurring 
on 3 occasinns in the same patient in the placebo group 
and twice each in patients who received cercolirusnab 
100 and 200 mg. There were 2 reports of injection-sire 
erythema (*n 1 certolizumab-cceaced patient); 1 each of 
injection-site inflammation, pain, and rash; and 1 other 
injection-site reaction was not otherwise specified. There 

were no incidences of anaphylaxis. Subcutaneous admin-
istration of certolirtunab and placebo was generally well 
tolerated, with the majority of patients (78.196) receiv-
ing all 3 injections of study medication. 

Certolizumab treatment did not result in any clini-
cally relevant cftºcrs on oral temperature, blood pressure, 
pulse rate, respiration rate, or electrocardiogram record-
ings. Serial hematologic and biochemical measurements, 
rogethcr with urinalysis, did not show the treatment to 
have any untoward eftcts. 

Additional analyses of AEs, stratifying these according 
to a CRP breakpoint of 10 mg/L, did not show any 
differences among the groups (data not shown). 

Discussion 

The results of this phase II study suggest that the 
polyethylene glycolaced Fab’ fragment of a humanized 
anci.TNP monoclonal antibody, cercolizumab, adminis-
tered subcutaneously at 4-week intervals is clinically 
effective and well tolerated in the creacmenc of moderate 
to severe Croh.is disease. The onset of treatment effect 
was rapid, being evident 2 weeks after administration 
(when all doses produced signi&nt benefit compared 
with placebo). In this dose-ranging study, certolisumab 
400-mg treatment had the greatest efficacy, with p.-
tients in this treatment group showing the highest rates 
of clinical response at Al time points. Statistical sepaca-
don was evident at weeks 2,4,8, and 10, indicating the 
clinical effect of the study drug. Because the differences 
between the certolizusnab 400-mg treatment group and 

- -- -..- - 
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Tabl* 4. Aft of Infection occurring in 2 Patients (Selety Popu)ation) 

Cwtolizumł 

Placebo (na73) Igo mg(n-74) 200mg(n-72) 400-73) 

weelts 0-12 
NasOphwyng$tIS 3(3,4.1) 12(9.12.2) 7(7,9.7) 5(4,5.5) 

3(3.4.1) 4(4. 3.4) 3(3.4.2) 1(1,1.4) 

fungi) W.ctton NOS 0 2(2.2.7) 1(1. 1.4) 2(2,2.7) 
Sinusitis NOS/aculO 3(3,4.1) 2(2. p.?) 3(2.2.8) 0 
Gactioen(efltIS N0S/E Coi/CarnpylobecWf 0 1(1,1.4) 1(1, 1.4) 3. (1., 1.4) 
Bronchitis NOS/acut. NOS 2(2.2.7) 2(2,2.7) 1(1,1.4) 0 
UT) P105 5(5,6.8) 1(1.1.4) 2(1,1.4) 0 

0 0 0 2(2.2.7) 
Mcrpss aester 0 0 141.1-4)  
H.ipes sirnolca 1(1, 1.4) 1(1,1.4) 0  
URTI N05fireI NOS 1(1, 1.4) 1(1, 1.4) 0 1   1.41 
Vagirosis fungi) NOS 2(1.1.4) 0 2(2.2.3) 0 
Oral c$ndidlasl, 1(1. 14) 0 1(3.. 1.4) 0 
AbstesS NOS 0 242,2.73 0 0 
Tootit ab.c.as/intection 1(1,1.4) 2(2,2.7) 0 0 

Weeks 13-20 
Nesooharyngid; 5(4.5.5) 4(4,5.4) 3(3,4.2) 3(3,4.1) 
SInuItJs NOS 6 1(1,1.4) 2(2,2.8) 0 
8ronflIUs NOS 0 1(1,1.4) 1(1.1.4) 0 
OssUoIM.stinal infection P105 1(1.1.4) 0 0 1(1,1.4) 
inflg 2(3,3.7) 0 1(1.1.4) 0 
Gastro.nteilUs NOS 2(2.2.73 0 0 0 

NOYL Ms we shown as number of events (number of patients, % of poUerRs). 
NOS, not otherwise spindled; VAT), upier resowsrovy tract htfectlon: DII, talr.ay tract infection. 

placebo did not reach statistical significance at week 12 
(the primary end point), phase ill studies will be neces-
sary to confirm the efficacy of cerrolizumab and to assess 
the extent of the difference compased with the placebo 
population. The clinical effect of certoti,zwnab was çr-
roborased by a secondary analysis of remission rates, 
together with improvements in patients’ quality of Ilk 
(as measured by cite 181)0) and a reduction in serum 
concentrations of CRP in the certolizumab groups. 

Serum concentrations of CR1, an acute-phase protein, 
provide an objective criterion of inflammatory activity.as 
Patients with stable quiescent IBD are characterized by 
geometric mean CRP concentrations of approximately 
3.5 mg/L.7 CR.? is induced by inzerleukin-6, TNF-cz, 
and other ptoinflamma tory cycokines that are produced 
within the intestinal lamina propels.4 Increased serum 
concentrations of CRP have been nporred as a regular 
feature of patients with active Crohn’s disease in both 
clinical cohorts2" and on a population level (M. yen 
personal communication, May 17, 2003), In asymptom. 
stic patients, increased levels of this protein may indicate 
subsequent clinical telapsc, and acute-phase proteins 
have been included in clinical indices formulated to 
predict relapse.10 

The clinical trial described here included a surpris-
ingly high percentage of patients (3996) with low base-

line concentrations, of CRP- In post hoc analyses of cite 
cenolizumab data there was a cleiirer separatiOn between 
active ereaunenr and placebo among patients with in-
creased baseline concentrations of CRP (4196 of patients) 
than its she overall ITT population, in terms of both rates 
of clinical response and races of remission. Dose separa-
qon was also clearly apparent. In the patients with 
baseline CRP levels of 10 mg/Lot greater, subcutaneous 
dosing with cenolizumab 400 mg every 4 weeks resulted 
in statistically significant rarcs of clinical response and 
remission at all time points up to week 12. Statistically 
signi&vnc primary clinical responses were sssociaccd 
with certolizumab 400-mg treatment at week 12 in 
patients wirh baseline CRP concentrations of 7 mg/I. or 
greater. B mg(L or greater, 9 mgiL or greater, and 10 
mg/I. or greater. In contrast to the cerrolizumab 400.mg 
group, clinical response and remission rates for patients 
receiving cercolizumab 200 mg and 100 mg were nor 
generally significantly diftrent from rates in patients 
receiving placebo, irrespective of baseline CRP levels. 
Certolizumab 400 mg therefl,rc is the dose that should 
be evaluated in phase III studies, 

The use of patients’ baseline CR? measurements to 
show cleat separation between active treatment and pla-
cebo has been reported in recent trials of a number of 
biologic agents fix Czohn’s disease. For example, in phase 
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10 evaluation of the humanized monoclonal antibody co 
cr4-incegrin, narali2wnab, a large placebo effect was ap-
parent in the ITI’ population and the primary end point 
of clinical response (a >70-point reduction in COAl 
score) at week 10 was not achieved. However, in a 
suhanalysis of patients with increased baseline CRP lev-
els, the placebo response was managed such that natati-
zumab treatment showed statistically significant greater 
rates of clinical response than placebo at week 10 and 
other time points. 

The therapeutic efficacy of infliximab was established 
in a population of Croho’s disease pacicncs with high 
mean baseline CRP concentrations�up to 23.2 mg/L in 
one of the treatment groups.’ In the cercolizumab clin-
ical trial reported here, although all patients had symp-
toms indicating moderate to severe Crohos disease ac-
tivity (with CD/ti scores of k 220 points), only 119 of 
290 (41.0%) patients had baseline serum CRP concen-
trations of 10 mg/L or greater. It Is possible that the 
relatively tow proportion of patients with biologic signs 
of disease activity may be a reflection of the consequent 
long-term use of immunosuppressive therapeutic agents 
(including infliximab) at tertiary reftttil centers, from 
where penenca were recruited for this study. Mtenna-
civcly, the patient selection may be a reflection of the 
availability of other therapies outside of this study. Both 
scenarios would influence a ptioti the availability and 
therefore the selection of clinically active patients for 
therapeutic study protocols. 

Recent Croha’s disease clinical trials have often shown 
relatively high placebo response rates. In a systematic 
review of 21 randomized trials in Crohn’s disease, the 
pooled estimate of the placebo response rare was 1996, 
with substantial heterogeneity among different trials 32 

Further investigation of placebo response rates in clinical 
trials in Crohn’s disease and, in particular, its relation-
ship with CRP levels is warransed. 

In this study of cereolizumab, an overall placebo re-
sponse rate of35.6% was observed atweek 12 in the 171T 
population. Patients with CRP concentrations ten than 
10 mg/L showed a particularly high placebo response care 
(467% for the clinical response at week 12). The placebo 
response decreased with increasing baseline CRP concen-
rrations. At week 12, the placebo response rate was 
34.9% in patients with basclinc CRP levels of 5 mg/L or 
greater and 17.90 for those with CRP levels of 10 mg/L 
or greater. A relationship between low CR? conccncra-
cions and high placebo response rates has also been found 
in a joint analysis of the primary data (tom 733 Crohils 
disease patients collated from a total of 13 randomized 
controlled trials.3’ The lack of efficacy of anti-inflamma-
tory thugs in populations of patients with low CRP 
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level, could be explained either by therapeutic effects 
being obscured by the placebo response, or by the fect 
that patients with tow CR.? levels may have problems 
that are not necessarily amenable to anti-inflammatory 
treatment. Pot example, in our study the week 12 re-
sponse races in the high-dose group were greater than 

096 in those with CRP levels of 10 mg/!.. or greater at 
baseline and only 37.% in chose with CRP levels of Less 
than 10 mg/L at baseline. 

In patients with low CRP levels, placebo effects may 
drive responses in both the active-treatment and control 
arms of clinical trials. Consequently, the use of baseline 
CR.? measurements may be a useful addition to the 
CDAI (which contains subjective components arid may 
be susceptible to placebo influence) in the assessment of 
Cohn’s disease patients entering clinical trials. Phase U! 
clinical trials of ceccoiizumab have been designed to 
address issues relating to high placebo response races. In 
clinical practice, CR.? levels might provide an objective 
indication of active inflammation and measurement of 
CRP levels may help to identity patients for whom 
anti-infiammaroty therapy could be appropriate. 

A.e previously shown in the treatment of patients with 
rheumatoid arthrIti,3’ subcutaneous administration of 
certolisurnab was well tolerated in this study, with pa-
tie= experiencing relatively few side effects. There were 
no deaths during the study, and no cases of malignancy, 
Lupus, tuberculosis. lymphoma, or increases in opporru-
nisuc infections were recorded. Interestingly, the rate of 
/iEs of infection was similar in the placebo. and cerroli-
zumab’tteared patient populations (23.396 and 26.96 
during the doubte.blind period, respectively). Although 
this finding has to be confirmed in the large phase 111 
studies currently underway, it is possible that the sub-
cutaneous route of drug administration could contribute 
to the good tolerability because peak acrum concentra-
tions are lower than would be achieved titter intravenous 
delivery. Although complement-dependenr cytotoxicity-
effectoc mechanisms could potentially affect therapeutic 
safety, cestolizusnab is a Fab’ fragment and has been 
designed specifically not to fix complement; this may 
contribute to its fevorable safety profile. 

As previously reported with the recombinant proteins 
infliximab’0 and adalimumab,0 an immune response 
directed against ceztolizurnab was observed in this phase 
U study. However, the number of antibody-positive pii. 
tients in the certoliawnab d00-mg group was low (n 
9 of 13), even in the presence of immunosuppressant.s in 
only one third of the population, and larger phase 10 
studies will allow (tirther exploration of this observation. 

In conclusion, this phase 11 study Is the first evidence 
suggesting that cereolizumab, administered subcucsne-
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ously at a dose of 400 mg 4 times weekly, is effective in 

patients with rnockraze to scvcre Crohn’s disease and is 
well tolerated. The study was powered under the as. 
sumption of a placebo response tare of 12%; the placebo 
response rare actually observed was far greater (15.1%-
35.6% over the study period). This may have contributed 
to a lack of statistical difference in clinical response at the 
week 12 end point. Therefoie, these findings need to be 
confirmed in a phase Ill study. It may prove beneficial to 
consider the use of CRP sneasutemc,xs in the future 
clinical development of cectolizumab and other ante-
TNP agents: compared with the overall ITT population, 
patients with increased baseline CRP levels showed the 
greatest difference between, cercotizwnab treatment and 
placebo in terms of both rates of clinical response and 
remission. 

Acknowledgments 

The CDP870 investigators Collaborative Study 
Group included the (blowing (the number of patients 
registered for the trial, not all of whom received study 
medication, is shown in parentheses): H. KhMiq.Kare-
cmi, Halifax, Canada (36); M. Boivia, Montreal. Canada. 
(17); T. L. Mikhailova, Moscow, Russia (17); P. Rut-
geerts, Leuven, Belgium (17); H. Yu Yurkov, Moscow, 
Russia (15); S. Schreiber, Kid, Germany (14), L. Suth-
erland, Calgary, Canada (13); K. Yodorak, Edmonton, 
Canada (12); H. Scaun, Copenhagen, Denmark (I lk R. 
Bailey, Edmonton, Canada (9); G. A. Beloitsova, Moscow, 
Russia (9); B. G. Peigan and). Gregor, London, Canada 
(9); C. H.wkey, Nottingham, United Ringdom (9); H. 
Kamm, Harrow, United Kingdom (9); L. DaCosra, 
Kingston, Canada (8); A. Danielason, Umd, Sweden (8); 
W. Kruis, Kuin, Germany (8); H 1..orhs, Berlin, Ger-
many (8); 0. 0. Thomsen, Harley, Denmark (8); J. S. 
Whittaker, Vancouver, Canada (8); R. Wbcrg, Stock. 
holm, Sweden (7);). Stein, Frankfurt/Main. Germany 
(7); F. H. Anderson, Vancouver, Canada (6); C. Beth. 
stein, Winnipeg, Canada (6); N. Jo1ic, Belgrade, Serbia 
and Montenegro (6); S. Lindgren, Malmo, Sweden (6); E. 
Louis, Liege, Belgium (6); C. O’Morain, Dublin, Ireland 
(6); J. Baker, Toronto, Canada (5), A. Cohen, Moncresi, 
Canada (5); H. Dc Vos, Ghent, Belgium (5); J. Falling. 
borg, Aalborg, Denmark (5); S. Lialcacevic, Belgrade, 
Serbia and Moncenegro (5); T. Milosavljevic, Belgrade, 
Serbia and Montenegro (5); S. N. Rasmussen, Hvidovre, 
Denmark ); D. P. O’Donoghue. Dublin, Ireland (5); P. 
Pare, Quebec City, Canada (5); F. Shanaban, Cork, Ire-
land (5); G. Gerken, Eaten, Germany (4); G. Greenburg, 
Toronto, Canada (4); M. Krstic, Belgrade, Serbia and 
Montenegro (4); K. Lauritsen, Odense, Denmark (4);!. 

CERTOUZU*A8 FOR CROWS DISEAU 81.7 

Nordgsard, Gloscrup. Denmark (3); L. O’Donnell, 
County Mayo, Ireland (3); S. B. Patchett, Dublin, Ireland 
(3); P. J. Reció Mossel Bay, South Africa (3); J. 
Scbolmerich, Regensburg, Germany (3); B. 1. 
Ikachenko, Sc Petersburg, Russia (3); P. Goggin, Ports-
mouth, United Kingdom (2); V. B. Grinevich, Sc Pe-
tersburg, Russia (2); L. Lepoutre, Misc, Belgium (2), N. 
Milinlc, Belgrade, Serbia and Montenegro (2); B. Stange, 
Stuttgart, Germany (2); S. Almer, Unkdping, Sweden 
(1); A. Archambeault, Monrrcal, Canada (1); 3. A. M. 
Gerish, Port Elizabeth, South Africa (1); B. Saibil, To-
ronto, Canada (; and A. Stalimseb, Homburg/Saar, 
Germany (1). 

References 
1.. March SN, Umlun VA, Savogo MO. waliisc-Sm$th iA. MacDonald 
M Serum conccnvsdons of tumour necrosis factor aiptis on 
0011dh000 CivOniC lnllemmstosy towel disease. Gut 199132: 
91.3-01.7. 

2. Muich CII, Ora.5ger CP. WaJKav.Srnith IA. MacDonald IT. Locil. 
isetion Of turnout necrosis factor âlpba by kflniunofrlstofhemls%ry 
in civunic lnflsmmato.y bOwSi disSiSi. fh* 1993;14: 
1.705-1709. 

3. Biaeggei’ CP, Nldtolls S. Mulch SN, Stephens S. MacDonald 17, 
Tumour necrosis teeter alpha In stool ae a marker of ,ntutlnsf 
inivamwiauon. Lances 1902;339:$9-91. 

4. R.Sn.cfrei NC, Stefren M. tMcthoeft T. PfIueget I. Scflraer S. 
MacDennoic AP. Reedier A. Enhanced s.uet)re of lurnour nacro 
sis tector.aha. k,e, and IL-1 beta by ISokited lamina proprie 
mononuclear sons from patients with ulcerative coCils and 
C’oflv,s diaa.se. Chn nip ItTwTsJnoI 199394:1.74-3$1. 

S. yen Dav.nier SJ. Tmour necrosis (solar and Cre,’a disease. 
Gut 1.997;40:443-44, 

e. Schr.lber S. Nikolau$ S. Hampe J. HainJIng I. Koop I, Groesa. 
ner 8, loch. H. Readier A. Tumour fleOfOls factot a end 
Intarisukln 1JI In relapse of Crohn’s disease. Lincet 1909; 
353:459-461. 

?. SN WA, Mann SD, Roy A), Heath P. Scpwith N, Freeman J, 
Holmes 0, Long R. Forbes A, Kamm MA. nnndornlsmd controfled 
triel Of COP71. $fltibody to tumour necrosis f.cwt. ,n C,Dnn’$ 
dIseUe. Lancer 1997:340:522-524, 

S. J’argln SR. Hanauer Ca, van Deventer SJH, M8,cr L. Present OH, 
Orseaman T. 0. Woody $L Schalbie IF, Ru%goertj P, A short-
term study 01 chlmerpo monoclonal anudo0ycA2 to tumour n.cro. 
$ls factor alto. (or Crohn’s disease. C’oitns Disease cA2 Study 
GrouD. N Engi ) Mad 1.997;337:10-1035. 

9. Rutg.ssts P. O’Huens G. Tartan S. VesIIlauakes E. Hen*er SB. 
Present ON, Misr L. Van Hogatand RA. Sroak’nan T. De Woody 
Kr., Schalbi. TF, van Cisventor $J. Efficacy and safaty of retreat. 
mejflv4(h snd4umor necrosis teeter andbOdy (inalsimeb)ro men, 
tam remlaalon in Crohn’a Meas.. Gastroenterology 1099117; 
101-760. 

10. Rngearts P, lcmmens L. Van Macno 0, Noman M. BovsJ,lnI. 
PuJVsr I, Goediroop R Treatment of eCtna CrcM’* disease with 
Qflp% (reoomblnarn humen aO(ubl* p55 Iwnour necrosis toc 
tot rICIptoJ f*$uIlz of I ’endornised, oreneI, 0501 study. 
AIImflt Pftarmacol Thor 2005; 17:1.85-192. 

it. f4bsolaus S. ReedierA, IO)foch.r T. SNias N. FOIICh to, Sdv,JbC( 
S. MadtanIetn$ In ?elkx of Wlalmab for Cvelsi’s dIsIaas, I.moet 
2000;356:1476-U70, 

12. HanauerSO. F.agpn 80, Uchtonsteln OR May.rLF, Sclselbcrs, 
Colomb,l S. Raclunifealij 0. Wolf DC. Olson A, 8*0W. Rulgenu 
P. and the ACCENT I Study Group, Mainrenanec lnfk*nub for 



511 ScI4R81URETAL 

CroOn’s disease: the ACCENT I rendornisea Vial. Lançt 
2002:359.1$41-1549. 

13. Hensuer S., SandOom WJ and the PFRCUCC P&im.t.i Comm* 
tee of ve American Colege of GmstrooftlecGIV. Manogemintot 
Cf ONn’$ diSC$;� in sdufls. Am) Gasvoentwol 200196.535-
643. 

14. Scriber S. Cmp4efl U, Colombel if, van Dsvunter $111, Feagen 
I, Pidorak P. FofOis A, G$UtiN M. G.ndr. JP, van Plogezand RA. 
Lofberg P. ModIglIsnI P. Piitone F. Pet,ttaclt W. Printer. C, 
Ramptun D. 3.10010 F, Vain M, Zoitt M. R&geeds P. and Vie 
8MBP Competence fIofwotk nmetoiyBow& Dise.se. Use 
Of lflti.tumour necrosis fiCtOf agents in inflammatory bowel die-
ease. European gulO.11nes for 2001-2003. Nil I COlorsctei DI. 
2001,16:1-11. 

15. Present DH. Rutgeerts P. Tergan S. Hanover SB. Mayer L. van 
Hogezand PA. Podoleky OK. Sand. BE, Qroaknwn T. 0. Woody 
KL. Scnsiote TI’, van Deventer Si. Infuuimab for the treatment of 
llStuleS IR patients with CroOn’s disease. N Engi .1 Mod 1999. 
3401$93-1405. 

16. Sands BE, Anderson Fit e.rnsteai CN. Choy WY. Fesgan 1G. 
F,dOr.II RN. Kamm MA, Ko,zenik JR. Lashner 0*, Oniten JE. 
Pscflmilewilz D. Rutgeeria P. Wild G. Wolf DC. Marston; PA. 
Travers $5, Blank MA. van Oiventej Si. in*iiom.b maintenance 
therapy for tistulizing Crofln’s disease. N Erigl .1 Map 2O04;350 
875-885. 

27. kesv*.1. Gershon 3, Wise PP. Mireb,l..Levns if, NOsznica J. 
Schw.itsrman WO. Siegel iN, Bsaiai MM. Tuberoulosis aesocl 
ated with lnfllldmeb, a tumour necrosis factor iioiian.uiraiWng 
agent. N Cngi I Mad 2001;345:1090-1104. 

18. Oa,rt F. Roman M. Vermelr� $, van Medic 0. D’Haens 0, 
Cerooncz A. Roig.erts P. Influence of imnluiog.nlclty on the 
long lynn efficacy of lnfll.lms* In CrOflns disease. N EnPJ .1 Mcd 
2003,348:501-608. 

19 FeireIl Ri. Alselili M. Jean YT, FeiChuk KR, Peppercorn MA, 
Mioliotti P. intravenous hyd’ocofllson. Orem.lflcatIon reduces 
antibodies to Indiximeti in CroOn’s disease: a randomized con 
trolled idOl. Gestroenierology 2003;124.*17-924. 

20. Siindbom WI. Preventing antibodies to rn.I’neb In Oelkiib with 
CroM’e disease: optimit, not inmunase. Gastroantorolo& 2003: 
124:1140-114S. 

21. Keystone!. Core’ gil. Kald.n i, Klarsokog L. Siny .1, $.nolsn), 
Smith J, Join P. Burr A. Verburif K. CDP870, $ novel. PEGyII.d. 
humanized TNF-u inhibitor is effective in treating the signs and 
symptoms of th.umaloid arliwitis (RA). 2001 Lat.brNJting Ab 
Strict No. 1.8.3 presented at the AtTtOi’$C$n Collage of Rhouma. 
lology. 85th Annual Scientific M.illng, San Francisco, CA (not 
included in the abstract proceedings). 

22. COny EU. Nazieman 0. Smith H, Mesa K. Us) L. Scott DO. Patel 
J. SoowIth it Isenberg DA. 011cacyof a novel hummited onti.TNF 
Isogment (C0P870) In patients with rh.umnatoId afllYlts$: a phase 
ii doub*OJIndea. randomized. do...acsleUng Vial. Rhaumatol’ 
ugy (Oxford) 2002;41:1133-1137. 

23. Best Will. 0*Cklel IN, Singleton .1W. Kern F Jr. Development of s 
Crohn’e ois.ase activity index. National Cooperative CroOn’. Dip 
ease Study. Gastroentorology, 1978:70:439-4.44. 

24. Inrlas Li. Feagan B, Rochon J, Alchernbault A. FidOrak RN. 
Groil A. Kinnear D. Seibii F. McDgnald 1W. Quality of life: 
valid and reliable measure of th.r$peutic efficacy In the treat. 
ment of iflSanim.Iory bowel disease, Canadian CroOn’s Re. 
tepee PrOvonhlon Trial Study Group. Gostro.nt.rology, 1994: 
100:287-296. 

GASTI1OVflEROLOGY Vol. 09. No. S 

25. Koch GO. Gan* 64. Stalisdeil coMldsrUOnS for multiplicity in 
ccntinnstory protocols. 0n4 101  1996.30:5234833. 

26. Fagan 64. Cyst RF, Maton PN. iiodgson Hi. Chadwick vs. 
Pevie A. Peays MB. Serum ieveis of C.mwuctive protein in 
CroOn’s disease and ulcerative colitis. Euri Olin Invest 1982; 
12:351-359. 

27. Poullis AP, Zar S. Sundsram Kit. Macdie Si. Risley P. Th.odo.si 
A. Mendell MA. A new, highly Hnhltiv* essay for Creectwe 
protchi can aid the differentiatIon of klflarnmetoly bowel duct’ 
dire from constIpatIorr and d0.dio..sr.duniinanl itinctiOfiat 
bowel disorders. Eu, J Oastroenleroi H.patol 200Z14:409-
412. 

28. Troevo A. Twnim CO, HIhP9O 0, Scliw.jiet V. Krieg H. May B. 
Evaluation o(dlftare* laboratory tests and scUvby Indices riled-
mg the inflammatory activity of Cruhn, dis.as.. Scans.’ Gesivo. 
entsxol 199227:774.778. 

29. Niedarau C, BacOneitioff F. Schumacher D. Ni,darau C. mnilam. 
matofy medislors and acute pIiass proteins in patients with 
CroOns disease and uicermJvi colitis. H.pstcguvoenteroiogy 
1997;44’00-107. 

30. Sngnoma C. Cempisri U. BazgoccIil 0. Famigla P. Trignon. A. 
Lanfrenchi GA. A laboratory Index rłt prid’ctln relapse in isymp. 
omatic patients with CroOn’s dlias.. Gaatroentarology 1986; 
91:1490-1494. 

31. Put.geens P. Colomb.li. Ems R. Fcagan B. Hsnpper 5, Lawrence 
i, Penaccion. R. Sanders N, Sc$ireiber S. Targan S. van Oeventsr 
S. Sindborn W. Sueanalyses from a phase 3 study on the 
*valuation of 1111110011110110130 in active CroOn’s dis.aae therapyi 
(ENACT-’). Out ’4003:52ISuppi V1).A239. 

32. Su C. Licohenstein OR, Krok K. eransinger C. Lerins JO. A mete-
analysis or the puacobo rates of remission and response in 
clInical inNs Of aCtivo CroOn’s dIsease. Ga*troentarology 2004; 
126:1257-1269. 

33, Will M. MNOleu$ S. Freitag S. Amps N, *’ewczak M, Scnrelber S. 
Placebo response In ino thurepy of CroOn’s dI..o,e: I cempre. 
hensIve analysis of primary data from 733 patients from 13 
renoomized. COnUolI.d trials. 2005. s105110c1 No. 33$ presented 
at Digestive Disease Weak 2005, Chicago. IL. 

34. van lie Pvtte l.BA, Atkins C, Malaise M. Siny J. Aulsel AS, Yin 
Riel PI.CM, Soils. L, Bijiama .1W, Tedesco S. Dougedos M. Nash 
P. Emery P. Waiter N. K.uI N, FiscOkoff S. Kupper K Efilcicyind 
safety of sdaiimumab as monolflerepy In pedants with th.uina-
toid arthritis for whom previous disuse modifying antklieumetic 
drug treatment has felled. Ann Rh.uni 042004:63:508-515. 

Received September 14, 2004. Atceptsd May 26, 2005 
Alidrees requests for reprints Is: $le(an $dwclb.r. MD, Christian. 

Aibreclits University. Klinik for ANgs’nins Innate M0110i, Schktsn-
hsIJfletraeec 22, 10.1 24105, Germany. *met s4dweliberilt 
macweeder team (40)131’5074842 www.Uffib.wiHtislj*), 

Presented In asic at 10. Anrerlcsn Ga*o.uit.rofoc.l Meodeilon 
Otgestivo Dlaeas. Wean (Omlande, florid., May 17-22, 2003), the 
American College of G45tMA4WoIW 6810 Annual Scicndhic Meeting 
(BaltImore. Maryland, October 10-1S, 2003), and the Untied lure-Pow

 Gaetroeritwology Weak (Atadrid, 3paIn NovslNaer i-I 2003). 
Supported by Ceiltach RW, Lid. Th. German Fqd,,ai Ministry for 

Education and Research Competence Natwari, in4ommatery towel 
DIsmV provided aOdillonai support with ii, organization of the trial, 
5.5., P.R., and 0.0.7. have served as paId consultants to Cealoch, 4.1. 
was an employee of C.11t.cli (now 11dB). 



ISQO cORRSPQt4OgNCE GM1ROENTRQOGY VOL 129. $0.5 

60851 
ADPEO5M 1409 

Coffeedult 

Scwciber S. Rt*g.etts P. Fudorok RPt KM)iq-Kw.em, M. I(amm MA. SOMA N. B.snsealn CN, Satin N. Thomsen 0. Innss A, and 
W COP879 Cohn’s 0i$aso Study Group. Mw%dOifli.d, p cebocontroSqdV.I o(ccitoUnnsb pagol (C0P870) ftr O.$ViefltDf 
Cvchn’s disc.... Gsstm.nteroIoy 2009;129:e07-818. 

Io the above .ircscic. on page 117, the sentence in conclusion. this phase II study is the lieg evidence .ug*csong thas ccccolizuniotj, 
adausnusterd subcutaneously at a doe. of 400 Ma 4 urn.s weekly, is efftctivc in patients with modetuc to sews. Ceohn’s disease 
and is well uslerated," should hove appeased as 10 onodussaus, thit phase H sady is the 6sst evidence sugge.ua8 that cutolizwrab, 
edminuaseced vubcucsnously at a dove of 400 aug 4’weçldy. is cWecui,e in patients with moderate to severe Ceoha’. &lucsae and 
it well sol.riced. A duuc of 400 sag 4-weekly means 400 nug a4mnwcercd at 4-week intervals. 

--



XP-002333059 
Rheumatology X02;41:113.1-1137 

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

E. H. S. Choy, B. Hazieman’, M. Smith’, K. Moss2, L. Lisi, 
D. C. I. Scott3, J. PateI4, M. Sopwith4 and D. A. Isenberg2 

GKT School of Medicine, KIng’s College London, London, ’Addenbrooke’s NHS 
Trust Hospital, Cambridge. 2 Vniver3i:y College London. London, 3Norfolk and 
Norwich Hospital, Norwich and 4Celltech Research and Development. Slough, UK 

Abstract 

Objecth’e. Biological products that neutralize turtiour necrosis factor o (TNF.e) arc beneficial 
in rheumatoid arthritis (RA). We studied the effects of CDP87O. a novel and..TNF.n antibody 
fragment modiled to obtain a prolonged plasma half-life (-14 days). 

Methods. Thirty-six patients *arc randomixed in a double-blind, ascending-dose group study 
to a single intsvcnous infUsion of placebo (n � 12) or I, $ or 20 mg/kg CDP870 (each n - 8). 
The patterns were predominantly female (30136), had a mean age of 56 yr and a mean duration of 
RA or 13 years. They had received a mean of five DMARDS or experimental therapies (with 
$ month washout before the study started) and had active disease. Continuation of P4SAIDa and 
up to 7.5 mg prednisolone daily was allowed. Following the Winded dosing period. 32 patients 
received a single open-label infusion of either S or 20 mg/kg CDP670. 

Re,ulgs. In the blinded dosing period, 6/12 placebo patients withdrew from the study ((or 
deteriorating RA 44 weeks after dosing). Two of 24 CDI’870-trcaicd patients withdrew, both in 
the I mg/kg group (for dtce.oraiing RA or lost to follow up >4 weeks after dosing). The 
proportion or patients with ACR20 improvement (or the per-protocol population with the last 
observation carried forward was 16.7, 50, 87.5 and 623’!, after 0, 1, $ and 20 mg/kg CDP870 
respectively (combined treatment effect, P 0.012. primary analysts) at 4 weeks and 16.7,2S, 75 
and 73’/� (p as 0.032) at 8 wecks. The proportion of patients with ACRSO improvement for the 
per-protocol population with the last observation carried forward was 0. 12.5.12.5 and 503’, after 
0,1,3 and 20 mg/kg CDP$70 respectively (combined treatment effect, P - 0.079) at 4 weeks and 
0, 12.5. 12.3 and 30% (P - 0.079) at  weeks. Following the open-label dose of CDPI70, similar 
beneficial effects were achieved. 

Conclusion. CDP87O is effective, was very well tolerated in this small study, and has .a 
extended duration of action following one or more intravenous doses. 

Kay woutos; Rheuuuitoid arthritis, Immunotherapy, Biologicals, Monoclonal antibodies, 
Tumour necrosis (actor, Polyethylene glycol. 

Tumour necrosis factor u (ThF.u) is $ ptoinflamrnatory 
cytokinc that plays a major role in the pathogestesis 
of rheumatoid arthritis (RA) (1). Mice transgenic 
for human TNF.a produce high levels of ThF-x 
constitutively and develop a spontaneous inflammatoiy, 
destructive polysrthrius resembling PA [2). Fuflhetinore, 
in collagen-induced arthritis, disease can be treated 
effectively with anti-TNF-e monoclonal antibody 
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(m.Ab) [3). In addition, increased levels of TNF-a arc 
found both in the synovial joints and the peripheral 
blood of RA patients. When TNF--blocking agents arc 
administered to PA patients, they reduce inflammation, 
improve symptoms and retard joint damage (4). 

Two ThF.u-b)ocking agents, claneroept and 
infliximab, are currently licensed for the treatment of 
PA. Ezanercept (Enbiel; Inummex Corporation, Seattle, 
WA, USA) is a recombinant human p15 soluble TN 
receptor�human intmunoglobulin 01 (IgOl) construct. 
It contains two TNF--binding domains linked to the 
Pc portion of human It. Infliximab (cA2; Centocor, 
Malvern, PA. USA) is a chimeric anti-TI4F-a mAb that 
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has a human Ig-yt Fe, Both are recombinant proteins 
manufactured by mammalian cell culture techniques. 

CDP870 (CeUtceb Research and Development. Slough, 
Berkshire. UK) is a novel compound that neutralizes 
Th1F’a in vuro. It comprises an engineered human 
anti-TNFe antibody Fab’ fragment that is Linked 
chemically to polyethylene glycol (PEG). The Fab’ 
fragment is made by microbial fermentation rather than 
in mammalian cell culture. The attachment of PEG 
increases the circulating half-life of Fab to approxi-
mately 14 days. We evaluated the safety and efficacy of 
intravenous CDP870 in a randomized double-blind, 
placebo-controlled. dose-escalating trial in patients with 
R.A. 

Mctbods 

Patients 
Patients aged 18-75 yr who satisfied the 1987 revised 
American College of Rheumatology (ACR) diagnostic 
criteria for RA (3) were recruited from out-patient 
rheumatology clinics in London. Cambridge, Norfolk 
and Norwich (UK). Patients were required to have 
clinically active disease, defined by having at least three 
of the following criteria: at least three swollen joints (28-
joint count), at least six painful or tender joints (28-joint 
count), .4S min of early morning stiffness and erythro-
cyte sedimentation rate (ESR) zi,28 mm/b. They must 
have failed treatment with at least one disease-modifying 
anti-rheumatic drug (DMARD) and have been off 
treatment for at least 4 weeks. Corucosleroids were 
permitted if the dose was < 7.5 mg/day of prednisolone. 
Pregnant women, nursing women and women of child-
bearing potential not using an effective method of con-
traception were excluded. Patients were also excluded 
if they had a history of malignancy, concomitant severe 
uncontrolled medical conditions, previous failure of 
ThF.e-neutralizing therapy or allergy to PEG. Written 
informed consent 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, Norfolk and Norwich 
Hospital as wclJ as Middlesex Hospital and University 
College Hospitals London. 

Treatment protocol 
Thirty-six RA patients were divided into three groups, 
each of which were to receive an increasing dose of 
the trial drug (1, 5 or 20 ingfkg). Each group of 12 
patients was randomly divided so that eight received 
CDP870 and four received placebo. CDP870 was given 
as a single intravenous infusion (100 tnt in total) over 
60 mm. Placebo (sodium acetate buffer) was given 
similarly as a single intravenous infUsion of 100 ml 
over 60 mitt. Treatment was given 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 tolerated the initial infusion. 

cin .XP_. _233aoDA,...L. 

C1(nial assessment 
RA disease activity was assessed based on the World 
Health Organization and International League of 
Associations for Rheumatology (6) and European 
League Against Rheumatism (EIJLAR) (7] core data 
sets. In brief, these include pain score, assessor and 
patient global assessment of disease activity measured 
by visual analogue scales (0-10 cm), tender and swollen 
joint count (max. 28), health assessment questionnaire 
(0-3), ESP, (mm/h) and C-reactive protein (CRP, mgfdl). 
Changes in disease activity were assessed with the 
Disease Activity Score (DAS) (8) and the PICK response 
criteria 19). Assessments were carried out before treat-
taunt and 1. 2. 4, 6 and 8 weeks after both blinded and 
open-label therapy. Patients were also assessed for safety 
and tolerance of the study drug. Haematology, bio-
chemistry, aini-CDP870 antibodies and adverse events 
were assessed at each visit. 

CDP870 plasma concentration and a’ui-CDM70 
antibodies 
CDP870 was measured by cnzymc.Liked irnmuno. 
sorbent assay (ELISA). Serial dilutions of patients’ 
plasma were incubated in microtitre plates (Nunc, 
Rochester, NY, USA) coated with recombinant human 
TNP.e (Stcatbmann Biotech, Hanover, Germany). 
Captured CDP870 was revealed with horseradish 
peroxidasc (lIRP)-coajugarcd goat anti-human ’c light 
chain (Cappcl, ICN, Costa Mesa, CA, USA) followed 
by teiramethyt benzidute (TMB) substrate. 

Antibodies to CDP870 were screened (at 1/10 plasma 
dilution) using a doubic-astugen sandwich ELISA with 
biotinylated CDP870 as the second layer. Bound anti-
bodies were revealed using HRP-streptavidin and TMB 
substrate. The assay was calibrated using a hyper-
Immune rabbit igO standard. A unit of activity is 
equivalent to I pg of the rabbit standard. Patients were 
considered positive for antibodies if thcrc was a greater 
than two-fold increase in anti.CDP870 levels over a 
baseline cut-off and pie-infusion level. 

Statistical analysis 
The study was exploratory in nature and sample size was 
based on previous experience with similar agents. The 
efficacy of CDP870 was analysed by calculating the 
DAS28 score and ACR.20/50 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 
ln(ESR) +0.01 42 x(patient’s global assessment). First, 
the pooled active groups were compared with patients 
treated with placebo. If this comparison was significant 
at the 51/i level, each dosage group was compared with 
the placebo group. All comparisons were two-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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Results 

Patient characteristics 
Thirty-six patients with RA were recruited. Their 
dcinographiu details are given in Table I. The mean 
age was 56 yr and 30 patients were female. The mean 
duration of RA was 13 yr and 21 patients were positive 
for rheumatoid factor. Patients in the different groups 
had similar demographic characteristics, in the blinded 
dosing period. 6/12 placebo patients withdrew from 
the study for deteriorating RA 44 weeks after dosing. 
Two of 24 CDP870-irearcd patients withdrew, both in 
the 1 mg/kg group, for deteriorating RA or loss to 
follow-up >4 weeks after dosing. The difference was 
statistically significant (Pea0.009, Fisher’s exact 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, 87.5 and 
62.51/9 after placebo and 1, 5 and 20 mg/k& after 
CDP870 respectively (combined treatment cffcct, 
P0.012) at 4 weeks and 16.7, 25,, 75 and 75% 
(P .s 0.032) at 8 weeks. The proportion of patients with 
ACR$0 improvement for she per-protocol population 
with the last observation carried forward was 0, 12.5, 
12.5 and 50016 after 0, 1, S and 20 mg/kg CDPI70 
respectively (combined treatment effect, P-0.079) at 

S. 

7.5 

7. 

as 

Fic. I. VAS in patients treated with different doses of 
CDF870 and plaocbo. Median and intcrquartilc range arc 
presented for the per-protocol population with the last 
observation carried torw.rd. 
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4 weeks and 0, 12.5, 12.5 and 500A (P0.079) at 8 weeks. 
Reduction in DA528 scores (median) for the per-
protocol population with the last observation carried 
forward was 0. 15, 1, 14, 191 and 1.9$ after placebo, 1. 5 
and 20 mg/kg CDP970 respectively (combined treat-
ment effect, P-0,001) at 4 weeks and 0.31, 0.09, 2.09 
and 1.76 (P-0.009) at S weeks (Fig. I). Changes in 
individual components of the World Health Organiza-
tion and International League of Associations for 
Rhcumatolop core data set are shown in Fig. 2. 

Following the open-label dcisc of CDP870, similar 
beneficial effects were achieved. Of the 36 patients 
recruited into the study, 32 received a second infusion 
of CDP870. The proportion of patients with ACR20 
improvement since before the first infusion was 72.2 and 
55.60/s after 5 and 20 mg/kg CDP970 respectively at 
4 weeks and 55.6 and 66.79/6 at 8 weeks, 

Adverse events 

Treatment was well tolerated, with no infusion-related 
reaction. No allergic reaction or skin rash was reported. 
In the double-blind phase, there were 19, 38, 8 and 14 
adverse events in the placebo, 1, 5 and 20 mg/kg groups 
respectively. The commonest was headache, with nine 
episodes in five patients (one placebo, three at 1 mg/kg, 
one at 20 mg/kg). One patient who received placebo and 
three patients who received CDP870 (one at 5 mg/kg 
and two at 20 mg/kg) developed lower respiratory tract 
infections. These were reported as mild or moderate. 
They were treated with oral antibiotics and resolved 
over a 1-2 wucic period. Three patients each in the I and 
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 severe, 
which was an episode of neck pain occurring 3 days after 
infusion with 1 mgJkg An increase in antinuclear anti-
body was seen in four patients: one In the placebo group 
(negative to 1/40), two in the 1 mg/kg group (negative to 
1/40, negative to 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 received 20 mg/kg 
CDP870died from complications following rapid 
drainage of a large, 

Chronic
 rheumatoid pericardial eflu-

sion. No infective agent was isolated from either the 
pericardial fluid or peripheral blood. In the opinion of 
the investigator, this event was unrelated to treatment 
with CDP870. 
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cycle of treatment, antibodies were detected in all 
treatment groups. The incidence varied with the dose, 
but was lower in the higher dose groups. 

Discussion 

Neutralizing ThF.a is an effective treatment strategy in 
RA. Currently, this requires the use of biological agents, 
such as chimeric m.Abs and soluble receptor-human Fc 
fusion protein, which are expensive to manufacture. An 
optimal TNF-ct-neutralizing agent needs to bind TMF.ce 
with high affinity and have a long plasma halt-life, 
low antigenicity and high tolerability and safety. It 
also needs to be accessible to all patients with RA who 
would benefit from ThF-e blockade. One technology to 
achieve these objectives is the conjugation with PRO of 
a TNF-u-binding antibody fragmcnt made in .E coil. In 
this preliminary study, we found that the PEGylated 
anci-ThF-a Fab’ CDP870 was effective and well 
tolerated by patients with RA. 

In vitro studies have shown that CDP870 has similar 
TNF-a-neutralizing activity to the murine anti-TI4F-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 S and 20 mgi’kg groups (75%, 
750/6) was comparable to that of etanercept (60%) (10) 
and inflinimab (SW.) [H). At the middle and highest 
dose levels tested, the therapeutic effect lasted 8 weeks, 
which is comparable to previous mAba (12. 13). A prev-
ious study has shown that the therapeutic effect of anti. 
ThF-a antibody is related to its plasma half-fife and 
the generation of circulating antibodies (14). Our study 
showed that CDP870 has a plasma halt-life of 14 days, 
which is that of a whole antibody (13) and much longcr 
than the half-life of uncoitjugated 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 investigate this more 
thoroughly. 

One of the important objectives of this study was to 
examine the tolerability and safety of administering this 
PEGylated Fab’. In our study CDP$70 appeared well 
tolerated, but further study will be needed to assess 
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 PEOylaied anti-
TNP-e Fab’ fragment that is therapeutically effective in 
PA and was well tolerated In this short-term study. A, 
larger study with repeated dosing is currently under way 
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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 
phannacokinetic 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. 

5 
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 

10 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 

15 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. 

20 
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 

25 domain. This may be for example the C-terminus of a VH or VL 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. 

30 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 

35 a VH domain is present in the variable region domain this may be linked to 
an immunoglobulin CHI domain or a fragment thereof. Similarly a VL 
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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 

5 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 0.1mg to 
1000mg for example from about 1 mg 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 

10 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 
15 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 International 
Patent Specification No. W092101059 (A567) or by using similar methods 
(hTNF40 and cTN3): 

20 

25 

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

hTNF40 - This is an engineered human antibody which recognises 
human TNFa. Two hTNF40 antibody fragments are used in 
the Examples, one (Example 2) which has a single cysteine 

30 residue in the hinge region (see hA5137 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 
35 mouse TNFa and has a mouse lgG2a constant region. The 
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EXAMPLE 2 
Site-specific attachment of PEG to hThF40 Fab’ 
Purification of hTNF40 Fab’ 

5 hTNF40 Fab’ was expressed in E. coil W31 10 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 3.5pSIcm, adjusted to pH4.5 and 
applied to a column of Streamlinefi SP (Pharmacia) equilibrated with 
50mM acetate buffer pH4.5. After washing with equilibration buffer, the 

10 Fab’ was eluted with 200mM sodium chloride in 50mM 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 
0.1 M glycine-hydrochloric acid pH2.7 and immediately the pH was re-

15 adjusted to 6. The purified Fab was then concentrated to >10mg/mI by 
ultrafiltration. 

Preparation of hTNF40 Fab’-PEG(25kDa) and hTNF40 Fab’ 
PEG(4OkDa) through hinge thiol PEG attachment 

20 Purified Fab’ was buffer exchanged into 0.1 M phosphate buffer pH6 
containing 2mM EDTA. The hinge thiol group was then activated by 
reduction with 5mM -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 

25 a 40kDa PEG using PEG-maleimide derivatives supplied by Shearwater 
Polymers Inc. Huntsville, AL, USA. The 25kDa PEG-maleimide derivative 

INV 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 

30 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 

35 comparative purposes, a randomly PEG-modified hTNF40 Fab’ was also 
prepared with 25kDa PEG as described for 5kDa PEG attachment to 



PCI’ WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 

(51) International Patent aumlfkatloa 5: WO 92/11383 
C12P 21/08, C07K 15/28 Al 

1n 
Publication Number:

C12N 15/13,15/62, A61K 39/395 

I

 

 

(43) International Publication Date: 9 July 1992 (09.07.92) 

(21) International Application Number: PCT/GB91/02300 

(22) International Filing Date: 20 December 1991 (20.12.91) 

(30) Priority data: 
PCT/GB90/02017 21 December 1990(21.12.90) WO 
(34) Countries for which the regional 

or international application 
wasfiled: GB et al. 

9109645.3 3 May 1991 (03.05.9 1) GB 

(71) Applicant (for all designated States except US): CELLTECH 
LIMITED 1011/011); 216 Bath Road, Slough, Berkshire 
SLI 4EN (GB). 

(72) Inventors; and 
(75) Inventors/Applicants (for US only) : ADAIR, John, Robert 

(GB/GB); 23 George Road, Stokenchurch, High Wy-
combe, Bucks HPI4 3RN (GB). ATHWAL, Diljeet, 
Singh 1GB/GB); Flat 35, Knoilys House, Tavistock 
Square, London WCI 7CHX (GB). EMTAGE, John, 
Spencer (GB/GB); 49 Temple Mill Island, Temple, Mar-
low, Bucks SL7 ISQ (GB). BODMER, Mark, William 
(GB/GB); Rose Cottage, 5 Manor Road, South Hinksey, 
Oxford OXI 5AS (GB). 

(74) Agent: MERCER, Christopher, Paul; Carpmaels & Rans. 
ford, 43 Bloomsbury Square, London WC1A 2RA (GB). 

(81) Designated States: AT. AT (European patent), AU, BR, BE 
(European patent), BE (OAPI patent), BO, BJ (OAPI 
Patent), BR, CA, CF (OAPI patent), CO (OAPI patent), 
CH, CH (European patent), Cl (OAPI patent), CM 
(OAPI patent), CS, DE, DE (European patent), DK, 
DK (European patent), ES, ES (European patent), Fl, 
FR (European patent), GA (OAPI patent), GB, GB (Eu. 
ropean patent), GN (OAPI patent), GR (European pa-
tent), HU, IT (European patent), JP, KP, KR, LK, LU, 
LU (European patent), MC (European patent), MG, ML 
(OAPI patent), MN, MR (OAPIpatent), MW, NL, NL 
(European patent), NO, PL, RO, SD, SE, SE (European 
patent), SN (OAPI patent), SU,TD (OAPI patent), TG 
(OAPJ patent), US. 

Published 
With international search report. 

(5071tIe: RECOMBINANT ANTIBODIES SPECIFIC FOR TNFu 

(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 C80006, CBOOIO, hTNF3 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 immunoregulatoiy and inflammatory disorders or of septic, endotoxic or cardiovascular shock. 
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Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 de 
la DecisiOn 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

1.1. Descriłciôn: Folios: 4 a 90 como se radicO inicialmente. 
Folios: 307 a 393 (SegUn modificaciOn presentada). 

1.2. Reivindicaciones: Folios: 91 a 105 como se radicO inicialmente. 
Folios: 415 a 421 (SegUn modificaciôn presentada). 

1.3. Fiquras: Folios: 106 a 191 como se radicO inicialmente. 

1.4. Prioridad: 6/07/2000, Gran Bretana, GB00138107. 

1.6 ResDuesta del solicitante: Folios: 407 a 441. 

2. AnÆlisis de la Prioridad 

Se mantiene la decisiOn de no reconocer prioridad para las secuencias no incluidas 
en el documento prioritario, los anticuerpos correspond ientes a Østos 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 porel solicitante). 

I 
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3. Objeto de la invención 

Titulo de la solicitud: "MolØculas 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 invención consiste en la producciôn 
de un anticuerpo con afinidad y especificidad por el factor de necrosis tumoral 
humano. El anticuerpo producido estÆ caracterizado portener 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, 5 y 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 aminoÆcidos de los restos donadores y aceptores. 
AdemÆs de Østos se reivindica el anticuerpo monoclonal hTNF40. 
Del mismo modo, se reivindica el compuesto que contenga el anticuerpo unido a 
otras molØculas como receptores y efectores. 
De manera independiente se reivindica un anticuerpo hibrido y algunos cambios 
estructurales referentes a secuencias CDR de diferentes procedencias. 
El ADN codificante de estos anticuerpos tambiØn es reclamado, al igual que varios 
vectores de clonación y expresion y la cØlula huØsped. 
El procedimiento in Vitro para la producciôn del ADN y del (los) anticuerpo(s) tambiØn 
se reclama. 
Sucesivamente se define una composiciôn que contiene el (los) anticuerpo(s) y 
un polipØptido con una secuencia de aminoÆcidos que incluya cualquiera de las 
SEQ Nos. I a 7. 

El problema planteado en esta solicitud es la necesidad de producir fÆcil y 
eficazmente un anticuerpo para tratar enfermedades inflamatorias crônicas, 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 tØcnico la solicitud en estudio proporciona un(os) 
anticuerpo(s) producidos mediante tØcnicas in Vitro de Ultima generacion con 
especificidad y afinidad por el TNFa humano. 

El objeto de la solicitud definida anteriormente se clasificó  en la IPC C12 
N051013. 

4. De la solicitud de Patente (segUn el caso) 

4.1. Descripciôn (artIculo 28 D. 486) 

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

En este mismo sentido, segin el problema tØcnico planteado en la solicitud no 
aparece a lo largo de todo el capitulo descriptivo una evidencia sobre la solución 
positiva de esta problemØtica. 

De esta manera, la descripción presentada no cumple con los requisitos establecidos 
en el art. 28 de la DecisiOn 486. 



4.2. Reivindicaciones (artIcu!o 30 D 486) 

El capitulo reivindicatorio en general carece de concision y claridad por cuÆnto: 
1) se incluye materia que no es caracterizante del anticuerpo, el compuesto y los 
mØtodos 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 molØculas y/o por su actividad o efecto esperado y/o por 
transformaciones de los mismos y/o seg(in condiciones totalmente conocidas en el 
estado de la tØcnica, todas Østas que no permiten establecer las propiedades nuevas 
e inventivas de lo reclamado (p.e. clÆusula 5, 8, 9, 27, 44); 
2) se repite materia idØntica en clÆusulas Unicas ya incluidas en reivindicaciones 
anteriores, existiendo una duplicidad de contenido pues las clÆusulas posteriores no 
aportan detalle de la invenciOn, ni especifican su alcance (p.e. clÆusulas 18 y 19, 
clÆusulas 20 y 21, clÆusulas 13, 24, 25 y 26); 
3) se reclama material sin sustento descriptivo suficiente, existiendo una 
inconsistencia con el capitulo descriptivo (p.e. clÆusula 1, 8, 32, 36); 
4) en clÆusulas dependientes se incluye materia mÆs amplia que la reclamada en la 
reivindicaciOn independiente, ampliando la materia inicial y estableciendo falsas 

r 

dependencias entre las mismas (p.e. clÆusulas 10, 12, 20). 

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

S. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de presentaciOn de la solicitud prioritaria: 06/06/2001. 

Teniendo en cuenta la fecha indicada se realizO la bUsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los siguientes 
documentos mÆs relevantes: 

- No Documento TItulo Fechade 
publicación 

DI W09825971 ’Monovalent antibody fragments" 18/07/1998 

D2 W092011383 "Recombinant antibodies specific 09/07/1999 for TNFa" I

6. AnÆlisis de patentabilidad (seg(on requisito) (articulo 14 D486) 

6.1. Nivel inventivo (artIcu!o18 D486) 

La solicitud en estudio reclama una molØcula de anticuerpo quimerico humanizado 
que tiene especificidad para TNFI humano que comprende un CDRH1 de 
secuencia SEQ No.1, un CDRH2 de secuencia SEQ No. 2 0 7 o un CDHR3 con 
secuencia SEQ No. 3 para la cadena pesada y un CDRLI de secuencia SEQ No.4, 
un CDRL2 de secuencia SEQ No. 5o 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 clonaciOn, la cØlula huØsped transformada con el 
vector, su proceso de producciOn, una composiciOn terapØutica ode diagnOstico y un 
polipeptido (reivindicaciOn I y dependientes, 51, 57, 59). 
Adicionalmente se reclama otros anticuerpos quimericos humanizados que contienen 
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vector, su proceso de producción, una composiciôn terapØutica o de diagnOstico y un 
polipeptido (reivindicación I y dependientes, 51, 57, 59). 
Adicionalmente se reclama otros anticuerpos quimericos humanizados que contienen 
otras secuencias. 

Considerando: 1) que en la solicitud en estudio no se evidencia un efecto tØcnico 
sorprendente del desarrollo reclamado; 2) que el documento W09825971 (Dl) 
divulga el anticuerpo recombinante murino hTNF40 y fragmentos Fab del mismo, 
conjugados y compuestos que los contienen (pÆgina 13  ejemplo 2), su mØtodo de 
producción por medio tØcnicas de variaciOn molecular, transformación de vectores y 
cultivo de cØlulas transformadas con el vector, mØtodo ademÆs usual para este tipo 
de desarrollos (ver p.e. pÆgina 5, pÆrrafo 10; pÆgina 10, parrafo 15  el documento 
en general); 3) que Dl es el estado de la tØcnica mÆs cercano y que la Unica 
diferencia que se presenta se refiere a la introducciOn de secuencias especificas en 
los anticuerpos anti TNFa (por lo demÆs se divulga iguales procedimientos y 
productos (compuestos, conjugados, vectores, cØlulas huØsped)) y, 4) que el 
concepto de desarroflar anticuerpos quimericos humanizados en el laboratorio, entre 
los que se encuentran anticuerpos anti-TNFa, y diseæar y alternar secuencias 
especificas para mejorar su afinidad a la molØcula objetivo (ver W092011383, D2 

( (todo el documento)) era ampliamente conocido en el estado de la tØcnica, la 
invenciôn presentada solo puede reconocerse como una altemativa a los anticuerpos 
presentes en el estado de la tØcnica al momento de su reclamación. 

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

7. Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

N° Documento N° Reivindicaciones Requisito que afecta afectadas  
Dl W09825971 1-59 Nivel Inventivo 
D2 W092011383 1-59 Nivel Inventivo 

8. Respuesta a los argumentos del solicitante: 

En relaciôn con los argumentos del solicitante sobre la afectaciôn de la materia 
reclamada con los documentos anteriormente citados, como ya se menciono en el 
aparte de nivel inventivo, el diseæo y construcciôn de anticuerpos con secuencias 
especificas para mejorar la afinidad de los mismos se constituye como una prÆctica 
cotidiana para este tipo de desarrollos desde hace ya varias dØcadas, por esto no se 
encuentra plausible que este pueda ser el nUcleo de la invención, mÆxime sin existir 
sustento experimental del desarrollo de un anticuerpo con la conformaciOn 
reclamada (clÆusula 1), ni evidencia de un efecto tØcnico sorprendente probado 
asociado a Østa, y por ende una soluciôn positiva del problema tØcnico planteado. 
En cuÆnto a la afinidad aumentada de anticuerpos anti-TNFcz, referida por el 
solicitante, Østa tambiØn ha sido divulgada con anterioridad (ver Dl p.e.) en relación 
con diferentes conformaciones moleculares de los mismos, por lo que esto no puede 
considerarse como el efecto tØcnico sorprendente y por lo mismo como un salto 
cualitativo en el estado de la tØcnica; 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 tØcnicas y pueden entenderse como el mismo concepto, muestra de esto 
se encuentra en que tanto la solicitud en estudio como el mismo documento (02) 
divulgan y reclaman estos dos elementos relacionalmente. 

Por Ultimo, tal como se observa en este concepto, se considera que no se ha 
presentado subsanación total de los requerimientos realizados en el concepto 
tØcnico 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 tØrmino de 60 dias contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los 
impedimentos para la concesiOn, se denegarÆ la patente. 

Notifiquese el presente oficio c forme a lo dispuesto en el numeral 5.2, literal e), del 
capItulo quinto del t’ ulo pri er de la Circular Unica No 10 de 2001. 

ALIX CARMECESPEDES DE VERGEL 
Jefe de Divisiôi de Nuevas Creaciones 

El antVior requerimiento fue notificado por fijaciOn en lista, de fecha 
t112Oo 
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EXAMINADOR TECNICO 
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