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1. Yo, Emilio Ferrero, abogado con Tarjeta Profesional No. 31.929, obrando como apoderado de 

CELLTECH R&D LIMITED, en el asunto antes identificado, atentamente manifiesto a Usted 

que, en tiempo oportuno, interpongo recurso de reposición contra la resolución No. 44911 de 

fecha 31 de Agosto de 2009, para que el artIculo primero sea revocado y en consecuencia se  
conceda el privilegio de patente de invención para las once (11) reivindicaciones presentadas. f 1W 

Dicha resoluciOn tue notificada por edicto fijado el 9 de Septiembre de 2009 y desfijado el 22 de, 
4 

Septiembre de 2009 y por lo tanto, el presente recurso es interpuesto oportunamente. . 
1-’ .... 

2. Los motivos de inconformidad sobre los cuales sustento este recurso aparecen 
MIS 

continuación en este escrito. 

3.FUNDAMENTO DE LA RESOLUCION N. 44911 

La Resolución en su parte considerativa afirma que realizado el examen de patentabilidad se 

encontró que  la invención no cumple con los requisitos de patentabilidad. Especificamente, la 

invenciôn no cumple con el requisito de nivel inventivo, pues segUn sostiene el Examinador la 

materia reivindicada en la solicitud bajo estudio resultarla obvia y se hubiese podido Ilegar de 

manera evidente a la misma a partir de los documentos Dl (W09825971) y D2 (W092011383). 

NIT. 860.041.367-3 
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Respetuosamente me permito disentir de 10 expuesto por ese Despacho en la Resolución 
objeto del presente recurso, ya que la presente solicitud no carece de nivel inventivo a la luz de 
los documentos Dl y D2. 

La anterior afirmación tiene justificación juridica y tØcnica por las siguientes razones: 

4.1 VIOLACION DEL ARTICULO 18 DE LA DECISION 486 DE LA COMISION DE LA 
COMUNIDAD ANDINA 

El artIculo 18 de la DecisiOn 486 de la ComisiOn de la Comunidad Andina, establece lo 
siguiente: 

"Se considerarÆ que una invención tiene fivel inventivo, si para una persona del oficio 
normalmente versada en Ia materia tØcnica correspondiente, esa invención no hubiese 
resultado obvia ni se hubiese derivado de manera evidente del estado de Ia tØcnica". 

De acuerdo con lo anterior, queremos reiterar que el documento D2 menciona un anticuerpo 
anti-TNF humanizado (CDP57I), el cual se diferencia del que se presenta en la solicitud de 
representada por las secuencias de amino Æcidos de sus cadenas pesada y ligera. Por lo tant 
no se podrIa obtener de D2 informaciOn alguna que Ileve de manera obvia a la soluciOn de 
presente solicitud pues mi representada no esta reivindicando cualquier anticuerpo anti-TF4 
sino un anticuerpo anti-TNF especifico, el cual se define por las secuencias de la cadena ligØrÆ 
(SEQ ID NO: 8o 113) y la cadena pesada (SEQ ID NO: 11 o 115). 

De esta forma, una persona versada en la materia, a partir del anticuerpo que enseæa 
- podria identificar las secuencias de amino acidos de los anticuerpos reivindicados medini 

ingenierla genetica porque dicho anticuerpo CDP57I, como se mencionó anteriormenth," 
diferente al que reivindica mi representada, por lo tanto la afirmación de su Despacho no es 

- correcta. 

AdemÆs, es importante mencionar las ventajas del anticuerpo reivindicado en la presente 
solicitud en comparaciOn con el anticuerpo que enseæa el documento D2 pues debido a pruebas 
clinicas realizadas al anticuerpo CDP57I del documento D2, dicho anticuerpo nunca llego al 
mercado porque no mostrO eficacia alguna en los ensayos realizados, por ejemplo, en los 
relacionados a la enfermedad de Crohn (por favor yea el resumen y discusiOn de Feagan BG, 
Sandborn WJ, Lichtenstein G, Radford-Smith G, Pate! J, Innes A, CDP57I, a humanized monoclonal 
antibody to tumour necrosis factor-alpha, for steroid-dependent Crohn’s disease: a randomized, double-
blind, placebo-controlled trial, Aliment Pharmaco! Ther. 2006 Mar 1;23(5):617-28, documento adjunto al 

PA 
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presente recurso). Por el contrarlo, el anticuerpo de la presente solicitud (CDP870) mostró ser 
eficaz y posteriormente aprobado para el tratamiento de la enfermedad de Crohn y la artritis 
reumatoide (por favor ver documento anexo: Keystone E. et at, Certolizumab pegol plus 
methotrexate is significantly more effective than placebo plus methotrexate in active rheumatoid arthritis: 
findings of a fifty-two-week, phase Ill, multicenter, randomized, double-blind, placebo-controlled, parallel-
group study, Arthritis Rheum. 2008 Nov;58(1 1):3319-29 and Allez M. et al., Efficacy and safety of a third 
anti-TNF monoclonal antibody in Crohn’s disease after failure of two other anti-TNF, Aliment Pharmacol 
Ther. 2009 Aug 26, Epub ahead of print). Por lo tanto, la aplicabilidad terapØutica del anticuerpo 
que reivindica mi representada no se deriva de forma obvia por el documento D2. 

Con respecto al documento DI, dicha anteriondad no menciona ninguna información con 
respecto a la secuencia de un anticuerpo anti-TNF. 

Por lo tanto, las reivindicaciones de la presente solicitud se refieren a un anticuerpo anti-TNF 
especIfico, el cual difiere de los anticuerpos anti-TNF del arte previo (Dl y D2) inter alia par las 
secuencias de amino Æcidos de las cadenas pesada y ligera, ademÆs de su perfil y utilidad 
terapØutica. 

Por (iltimo, es importante mencionar que el anticuerpo de la presente solicitud (CDP870, INN= 
certolizumab pegol) tiene una afinidad mayor que otro tipo de anticuerpos anti-TNF ütiles 
los tratamientos (por favor yea el resumen de Sorbera, L.A., Leeson, PACertolizumab Pegol, Dri" 
of the Future, Drugs Fut 2005, 30(11): 1087). El CDP870 tambiØn presente una mayor afinidad 
el anticuerpo CDP571 de D2 (-90 pM para CDP870, tal y como se presenta en Sorbera et al. 
la pagina 1088 en la secciOn "Pharmacological Actions" con respecto a 140 pM para CDP1m 

en D2 en la pÆgina 37, ültima Ilnea). 

Por lo anterior, queda demostrado el nivel inventivo de la presente solicitud en vista dØ 
documentos Dl y D2, pues la solicitud de mi representada demuestra efectos sorprenden4 
que no fueron ensetSados a sugeridos en las referencias citadas. AdemÆs, una persona versad 
en la materia no podrIa suponer de los documentos Dl y D2 las secuencias de aminoÆcido’ 
peril y/o utilidad farmacØutica de los anticuerpos reivindicados por mi representada. 

5. ANEXOS 

� Copia de los documentos: 
o Feagan BG, Sandbom WJ, Lichtenstein G, Radford-Smith G, Patel J, Innes A, CDP57I, a humanized 
monoclonal antibody to tumour necrosis factor-alpha, for steroid-dependent Crohn ’5 disease: a 
randomized, double-blind, placebo-controlled trial, Ailment Pharmacol Ther. 2006 Mar 1;23(5):617-28 
o Keystone E. et al., Certoilzumab pegol plus methotrexate is significantly more effective than placebo 
plus methotrexate in active rheumatoid arthritis: findings of a fifty-two-week, phase Ill, multicenter, 

3 
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randomized, double-blind, placebo-controlled, parallel-group study, Arthritis Rheum. 2008 
Nov;58(1 1):3319-29 and Allez M. et al., Efficacy and safety of a third anti-TNF monoclonal antibody in 
Crohn’s disease after failure of two other anti-TNF, Ailment Pharmacol Ther. 2009 Aug 26, Epub ahead 
of print 
o Sorbera, L.A., Leeson, P.A, Ceitolizumab Pegol, Drugs of the Future, Drugs Fut 2005, 30(11): 1087-
1091 

[J 

Ruego a Usted entonces, lo siguiente: 

6.1. Que se revoque el articulo PRIMERO de la ResoluciOn No. 44911 en cuanto niega el 
privileglo de patente para el capitulo reivindicatorio de la presente invenciOn. 

6.2. Que se otorgue la respectiia patente de invención para todas (11) las reivindicaciones del 
iltimo pliego reivindicatorio. 

7. NOMBRE Y DIRECCIÔN DEL RECURRENTE 

El nombre y la dirección del recurrente son: 
CELLTECH R&D LIMITED 

208 Bath Road, Slough, 
Berkshire SLI 3WE, 

Reino Unido 

8. NOTIFICACIONES 

Manifiesto a Usted que recibirØ notificaciones en la Secretaria de su Despacho y en mis oficinas 
de abogado situadas en el Edificio Siski, Carrera 4a. No. 72-35, piso 40. de esta ciudad. 

Seæor Superintendente, 

EMILIO FERRERO 
T.P.A. No. 31.929 

COLO-1 7184-843-001-2 
COLO-1 1773-843-001-8 

00 COLO-1 3115-841-001-2 
LMA\LMA\ID-1 58903WPC1 7184 
No. M-2009-1 58903\LMA 
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SUMMARY 

Background 
More than 50% of patients with Crohn’s disease become either steroid 
resistant or dependent. Accordingly, development of new treatments for 
steroid-dependent Crohn’s disease is a research priority. 

Aim 
To evaluate CDP57 I, a humanized antibody to tumour necrosis factor-
for the treatment of steroid-dependent Crohn’s disease. 

Methods 
Patients with steroid-dependent Crohn’s disease (n = 271) were enrolled 
in a 36-week, double-blind, placebo-controlled trial. Steroid dependence 
was defined as use of prednisolone or prednisone (15-40 mg/day) or 
budesonide (9 mg/day) for ?:8 weeks, a previous failed attempt to 
decrease or discontinue steroids within 8 weeks of screening, and a Cro-
hn’s Disease Activity Index score of :5150 points. Patients were rando-
mized to receive intravenous CDP57 1 10 mg/kg or placebo 8-weekly 
through to week 32. Steroids were then tapered using a defined schedule. 
The primary efficacy endpoint was the percentage of patients with steroid 
sparing, defined as discontinuation of steroid therapy without a disease 
flare (Crohn’s Disease Activity Index score ?:220 points) at week 36. 

Results 
Steroid sparing occurred in 53 of 181 (29.3%) CDP57I patients and 33 of 
90 (36.7%) placebo patients (P = 0.24). Adverse events occurred at simi-
lar frequencies in both treatment groups. 

Coiclusions 
CDP57 I was ineffective for sparing steroids in patients with steroid-
dependent Crohn’s disease. CDP57 I was well tolerated. 

' 2006 The Authors 
Journal compilation ' 2006 Blackwell Publishing Ltd 
do,:10.1 11 1/j.1365-2036.2006.02791.x 

Ailment Pharmocol Ther 23, 617-628 
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INTRODUCTION 

Steroids are highly effective for the induction of 
remission in patients with active Crohn’s disease.’ 
However, the long-term prognosis of these patients is 
Poor. More than 50% of patients become steroid-
dependent or undergo a surgical resection within 
1 year of commencing treatment with these agents.2 
Although controlled trials have demonstrated that 
azathioprine and mercaptopurine are effective for 
maintenance of steroid-induced remission in patients 
with active Crohn’s disease,3’4 these agents have not 
been evaluated in steroid-dependent patients. Methot-
rexate is effective for the induction and maintenance 
of remission and for steroid-sparing in patients with 
steroid-treated ’Crohn’s disease. 5, 6 Nevertheless, for 
various reasons, acceptance of this drug by gastroen-
terologists has been modest. 

Infliximab is an IgGI chimeric monoclonal antibody 
to tumour necrosis factor-cc (TNF-x) that is effective 

for the induction and maintenance of remission in 
patients with moderate to severe Crohn’s disease.1’ 8 

Although a subgroup analysis within a maintenance 
study demonstrated that inifiximab is effective for 
steroid sparing in patients,8 this indication has not 
been independently evaluated in steroid-dependent 
patients. Furthermore, infliximab is immunogenic and 
patients frequently develop human anti-chimeric anti-
bodies (HACAs). These antibodies may cause infusion 
reactions and loss of efficacy.’-" 

Consequently, humanized monoclonal antibodies 
were designed to reduce the immunogenicity associated 
with murine and chimeric antibodies. The process of 
humanization entails grafting a human antibody to the 

- - antigen binding complementarity determining regions 
(CDRs) of a murine antibody variable domain, resulting 
in a protein that is approximately 95% human.’2 

C0541I CDP57I, a humanized monoclonal antibody specific to 
human TNF-cc, was created by linking a human lgG4 

+ antibody framework to the CDR of a murine TNF-cc 
kA monoclonal antibody. 13 Previous trials indicated that 

intravenous (i.v.) CDP57 1 might be effective for the 
short-term treatment of active Crohn’s disease’4’ ’ and 
possibly for steroid sparing.’6 A large-scale study sub-
sequently demonstrated that i.v. CDP57 I was effective 
for the short-term treatment of active Crohn’s disease, 
but failed to demonstrate long-term efficacy over 
28 weeks [(Sandborn, 2004 no. 1855)]. Post hoc analy-

jPt..j ses of the data from this study showed that CDP57 1 
had both short- and long-term efficacyin a subgroup 

of patients with increased serum concentrations of 
C-reactive protein (CRP) [(Sandborn, 2004 no. 1855)]. 
Here we describe the results of a 36-week Phase-Ill trial 
in which patients with steroid-dependent Crohn’s 
disease received i.v. CDP571 10 mg/kg or placebo 
8-weekly through to week 32. 

METHODS 

Selection of patients 

Eligible patients were at least 18 years of age and had 
steroid-dependent Crohn’s disease defined as: (i) the 
requirement for steroid treatment with prednisolone or 
prednisone (15-40 mg/day), or budesonide (9 mg/day) 
for at least 8 weeks (although the dose could have 
been temporarily reduced during an attempt at steroid 
withdrawal), with a stable dose for at least 2 weeks 
prior to study entry; (ii) an unsuccessful attempt to 
decrease or discontinue steroid treatment, owing to 
disease flare within 30 days of the attempt, on at least 
one occasion in the 8 weeks prior to study entry. All 
patients had a baseline score of !?150 points on the 
Crohn’s Disease Activity Index (CDAI).’7 The diagnosis 
of Crohn’s disease was made using radiological, 
endoscopical, or histological evidence. 

Patients with infection of a fistula (abscess); ulcera-
tive colitis; bowel perforation or evidence of a 
non-inflammatory obstruction (within 6 months); 
obstructive symptoms owing to significant mechanical 
obstruction (within 3 months); small bowel resection 
>100 cm and/or more than the right colon resected (to 
avoid patients with significant postoperative diarrhoea 
that could confound measurement of the CDAJ); or a 
colostomy or ileostomy (to avoid patients in whom 
stool frequency cannot be determined as this would 
confound measurement of the CDAI) were not eligible. 
In addition, patients were ineligible if they had an 
infectious enteritis or other serious infection; a 
clinically important chronic disease in the 3 months 
before study entry; previous history of blood dyscrasia 
(pancytopenia or aplastic anaemia) or demyelinating 
disease; current or previous malignancy other than 
successfully treated carcinoma of the cervix or basal 
cell carcinoma (> 5 years prior to entry); current or 
previous bowel dysplasia (5 years before screening); or 
clinically important allergies or multiple drug allergies. 
Furthermore, patients with drug or alcohol ’.abuse, 
significant abnormal haematology or biochemical 
values, or a history of or concurrent tuberculosis, 

' 2006 The Authors, Aliment Phormoco! Ther 23. 617-628 
Journal compilation 0 2006 Blackwell Publishing Ltd 
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hepatitis, or human immunodeficiency virus were not 
entered. Pregnant and lactating women were also 
excluded. The institutional review board at each centre 
approved the study and all the participants gave 
written informed consent. 

Steroid-tapering regimen 

An attempt was made to discontinue patients’ existing 
steroid therapies within 4-9 weeks of starting treatment 
with CDP57 1 or placebo. A defined steroid-tapering 
schedule specific to the baseline dose was utilized 
(Figure 1). If at any time a patient required rescue 
therapy for a flare (CDAI 2:220 points), the dose of 
prednisolone, prednisone or budesonide was increased 
to the daily dose that the patient was receiving at the 
initial visit. Re-tapering was then resumed on the day of 
the next scheduled study infusion (unless the flare was 
within 2 weeks of the next scheduled infusion, in which 
case re-tapering was resumed after the following infu-
sion 8 weeks later). The steroid dose was then tapered 
down to the daily steroid dose above that at which the 
disease had flared. If patients experienced a second 
flare, or could not be maintained on their dose of steroid 
at study entry, they were withdrawn from the study. 

Concomitant medications 

Treatment with azathiopnne (minimum allowed dose 
1.5 mg/kg/day) or mercaptopurine (minimum allowed 
dose 0.75 mg/kg/day) at a stable dose for ?:16 weeks, or 
methotrexate (minimum allowed dose 15 mg/weeks) at 
a stable dose for 2:12 weeks, was permitted. Patients 
who discontinued these agents in the 4 weeks prior to 

' 2006 The Authors, Aliment Phormocol Ther 23, 617-628 
Journal compilation 0 2006 Blackwell Publishing Ltd 

study entry were ineligible. Sulfasalazine, mesalamine, 
olsalazine, or balsalazide at a stable dose for ?:12 weeks 
was also permitted. Treatment with antibiotics at a sta-
ble dose for ?:8 weeks was also allowed provided that 
the patient agreed to continue the antibiotic during 
screening and throughout the 36-week trial. Patients 
who had received sodium cromoglycate, niycopheno-
late, or ciclosporin within 4 weeks of study entry were 
excluded, as were those who had been treated with >4 
doses of an opioid-containing analgesic or non-steroi-
dal anti-inflammatory drug [including cyclooxygenase 
(COX)-1 and COX-2 inhibitors] within 2 weeks of entry. 
Taking specific opioids (i.e. loperamide, diphenoxylate 
and codeine) for the control of diarrhoea was permitted. 

Patients who had previously participated in a clinical 
trial of CDP57I or who had been treated with another 
biological anti-TNF-c therapy within 12 weeks of study 
entry were excluded. Patients who had previously 
received anti-TNF-cc therapy and subsequently experi-
enced either a lack of response to the first dose or an 
infusion reaction that was suspected or confirmed to be 
associated with an immune response (e.g. presence of 
HACA) were also ineligible. Other exclusion criteria 
included participation in a clinical trial involving an 
antibody, cytokine, or other immunomodulatory ther-
apy in the 3 months prior to entry and participation in 
any other clinical trial within 1 month of study entry. 

Study medication 

Pharmacists at each centre prepared the i.v. infusions of 
CDP57I or placebo. Placebo was a 5% w/v solution of 
dextrose. CDP57I at a dose of 10 mg/kg body weight or 
placebo was administered to patients as a 2-h i.v. 
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infusion using a 0.2 pm filter. CDP57I and placebo had 
a similar clear and colourless appearance. Patients 
received infusions every 8 weeks up to week 32. 

Design of the study 

This randomized, double-blind, placebo-controlled, 
parallel-group study was performed at 59 centres in 
Australia, Bulgaria, Canada, the Czech Republic, 
Hungary, Poland and the USA (see Appendix). The 
randomization procedure was stratified according to: 
(i) geographic region (Europe, the USA, Canada and 
Australia); and (ii) concomitant medication (treatment 
with at least one of azathioprine, mercaptopurine, met-
hotrexate, corticosteroids, or antibiotics; and none of 
these treatments). After a 1- to 2-week screening per-
iod, eligible patients were randomly assigned in a 2 : 1 
ratio to receive CDP57 1 or placebo. The randomization 
schedules for each of the two stratified groups were 
computer generated by an independent statistician. 

Outcomes and statistical analyses 

Disease activity was assessed at the baseline (randomi-
zation) visit, and at week 2, 4, 8, 12, 16, 24, 32 and 36. 
Using diary cards, patients recorded the frequency of 
loose stools, the extent of their abdominal pain and 
their general well-being in the 7 days before each visit. 
At each visit, a physical examination, fistula evalua-
tion, quality of life assessment and laboratory tests 
were conducted and patients were asked whether 
adverse events had occurred. Clinical disease activity 
was assessed using the CDAJ.’7 Patients were assessed 
for the presence of open and actively draining perianal 
or abdominal enterocutaneous fistulae (defined as open 
fistulae with either spontaneous drainage or the ability 
to express drainage with gentle compression), or fistu-
lae closure) Disease-specific health-related quality of 
life was assessed using the self-administered Inflamma-
tory Bowel Disease Questionnaire (IBDQ).19 20 Blood 
samples were taken for haematological and biochemi-
cal assessments and for measurement of plasma anti-
CD? 571 antibody (immunogenicity assay) and CRP 
concentrations. 

Response measures 

The efficacy intention to treat (ITT) population included 
all patients who received at least one dose of study 
treatment and had at least one efficacy and/or quality of 

life measurement after the first study medication infia-
sion. The primary efficacy endpoint was the percentage 
of patients with steroid sparing [defined as not experi-
encing a disease flare (CDAI 2:220 points) and no longer 
requiring steroid therapy at week 36]. Secondary effic-
acy endpoints included: the percentages of patients who 
had steroid sparing (as defined above) at week 16, 24 
and 32; the time from baseline to the first increase in 
steroid therapy; the total amount of steroid taken during 
the study as a proportion of the amount taken if the 
patient had remained on their baseline dose throughout 
the study; the percentage of patients in the subgroup 
with fistulae who showed a closure of 2! 50% or 100°b 
of fistulae at any visit and on two consecutive visits 
over an 8-week period (closure defined as no drainage 
on gentle compression); the mean CDAI and IBDQ 
scores; and the median serum CRP concentration (week 
0, 8, 16, 24, 32 and 36). 

Safety measures 

The safety population included all patients who 
received at least one dose of study treatment and had 
at least one postbaseline safety evaluation after the first 
infusion. All adverse events were recorded and graded 
according to Medical Dictionary for Regulatory Activit-
ies (MedDRA, Version 3.0, Reston, VA, USA) criteria. 
Infusion reactions were defined as any adverse events 
occurring within 2 h of the start of the infusion. 

Other safety measures were laboratory data and the 
presence of antibodies to CDP57 1 at week 0, 8, 16, 24, 
32 and 36. We also performed exploratory compari-
sons to determine the impact of concomitant therapy , 
with immunosuppressive medications (azathioprine, (Jn,’i,s ’d’ 
mercaptopurine, or methotrexate) and past therapy 
with infliximab on the percentage of patients with 
steroid sparing at week 16, 24, 32 and 36. 

Statistical methods 

The percentages of steroid-dependent patients with 
steroid sparing at week 16, 24, 32 and 36 were sum-
marized and compared between treatment groups 
using the Mantel-Haenszel test, adjusting for geo-
graphic region and concomitant medication usage. A 
Kaplan-Meier analysis of the time to the first increase 
in steroid therapy measured from baseline was also 
performed. In this analysis, the first increase in steroid 
therapy was considered an event. Patients with no 
reported events by week 36 were censored at this 

' 2006 The Authors, Aliment Phormoco! The, 23. 617-628 
Journal compilation 0 2006 Blackwell Publishing Ltd 
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timepoint. Patients without events who withdrew from 
the study at any time during the period of analysis 
were censored at their time of withdrawal. The total 
steroid dose taken throughout the study, as a propor-
tion of the amount the patient would have taken if 
retained on their baseline dose throughout the study, 
was compared between treatment groups using the 
van Elteren’s test. Exploratory comparisons to deter-
mine the impact of concomitant immunosuppressive 
therapy or past therapy with intliximab on the per-
centage of patients who were steroid sparing at week 

�16, 24, 32 and 36 were performed using Fisher’s exact 
test. Of the subgroup of patients with fistulae, the per-
centage showing a closure of 50Q/o and 100% of fis-
tulae at any visit and on two consecutive visits over 
an 8-week period at any time during the study, were 
summarized and comparisons made between treatment 
groups using Fisher’s exact test. The mean CDAI and 
IBDQ scores and the median serum CRP concentra-
tions, were presented graphically. For the analyses of 
CDAI scores, IBDQ scores and CRP concentrations, data 
for patients who were lost to follow up or who with-
drew from the study because of deterioration in their 
condition or adverse events were shown using the last 
observation carried forward approach. Descriptive sta-
tistical techniques were used to summarize the adverse 
events by body system, preferred term and severity, as 
well as by body system, preferred term and relation-
ship to study drug. The percentages of patients with 
antibodies to CDP57I were also summarized descrip-
tively. All statistical tests were two-sided and P-values 
:90.05 were considered statistically significant. 

Sample size 

We estimated that 186 patients in the CDP57I group 
and 93 patients in the placebo group were needed to 
have 90% power to detect a true difference in the pro-
portion of steroid-dependent patients who achieved 
steroid sparing at week 36, assuming a true difference 
of 17% and a placebo rate of 10%. These calculations 
are based on the observation from a previous Phase-il 
study of CDP57 1 for steroid sparing where 44% of 
patients treated with CDP57I were off steroid therapy 
at week 16 and 33% remained off steroid therapy at 
week 40I6 Because a similar success rate could not be 
assumed in a larger population, we made the assump-
tion that a lower proportion of patients (27%) would 
remain off steroid therapy at week 36. We planned to 
recruit a total of 279 patients. 
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RESULTS 

The study was conducted between 30 November, 2000 
and 13 May, 2002. Two hundred and ninety-eight 
patients were screened, of whom 271 were rando-
mized: 90 patients received placebo and 181 received 
CDP57 I. These 271 patients comprised the ITT popula-
tion. Two patients randomized to placebo did not have 
postbaseline safety evaluations; the remaining 269 
patients comprised the safety population. Baseline 
characteristics were similar for the two treatment 
groups (Table I). The disposition of participating 
patients is shown in Figure 2. 

Major protocol violations were recorded for 152 
(56.1°Io) patients (Table 2). The most common protocol 
deviation was errors in steroid titration, which 
occurred in 90 patients (33%). Forty-four patients 
(48.9%) in the placebo group and 73 patients (40.3%) 
in the CDP57I treatment group completed the study 
according to the protocol. 

Efficacy 

The percentage of steroid-dependent patients who 
achieved steroid sparing at week 36 was not different 
between patients treated with CDP571 (53/181, 
29.3%) and those who received placebo (33/90, 
36.7%; P = 0.24) (Figure 3). Likewise, the percentages 
of steroid-dependent patients who achieved steroid 
sparing at week 16, 24 and 32 were not significantly 
different between the two treatment groups (Figure 3). 
Exploratory comparisons demonstrated that there 
were no significant differences in the primary out-
come according to the stratification criteria of geo-
graphic region and concomitant medication use (data 
not shown). 

The median time to first increase in steroid close 
measured from baseline was 24.1 weeks in CDP57I-
treated patients and week 36 in placebo-treated 
patients (P = 0.38). The total amount of steroid taken 
during the study, as a proportion of the amount taken 
if the patient had remained on their baseline (lose 
throughout the study, was similar in the two treatment 
groups (24% and 36% for the CDP57I and placebo 
groups, respectively). The median CRP concentrations 
at week 8, 16, 24, 32 and 36 were similar in the two 
groups (data not shown). The mean CDAI scores (Fig-
ure 4a) and the mean IBDQ scores (Figure 4b) at week 
8, 16, 24, 32 and 36 were also similar for patients 
treated with placebo and CDP57I. 
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Variable 
Placebo 
In = 88) 

CDP57I 10 mg/kg 
(n 

= 181) 

White, n (%) 87 (98.9) 179 (98.9) 
Male, n (%) 47 (53.4) 104 (57.5) 
Mean (s.d.) age at entry, years 34.7 (12.0) 35.3 (12.7) 
Mean (s.d.) weight, kg 72.2 (16.0) 70.2 (16.5) 
Mean (s.d.) duration of Crohn’s disease, years 6.6 (6.2) 6.4 (6.4) 
Location of Crohns disease, it (%) 

Duodenum 1(1.1) 10(5.5) 
Ileum 64 (72.7) 135 (74.6) 
Caecum 55 (62.5) 102 (56.4) 
Ascending colon 46 (52.3) 86 (47.5) 
Transverse colon 31(35.2) 73 (40.3) 
Descending colon 43 (48.9) 83 (45.9) 
Rectum 29 (33.0) 58 (32.0) 
Perianal 12 (13.6) 29 (16.0) 
Other 6(6.8) 19 (10.5) 

Open and draining perianal or abdominal 8(9.1) 17 (9.4) 
enterocutaneous fistulae, it (%) 

Previous intestinal resection, n (%) 24 (27.3) 60 (33.1) 
Mean (s.d.) Crohn’s Disease Activity Index score 93 (47) 94 (48) 
Mean (s.d.) Inflammatory Bowel Disease 176 (26) 171 (30) 
Questionnaire score 

Geometric mean (95% CI) C-reactive protein 4.21 (2.91, 6.09) 3.78 (2.97, 4.81) 
concentration, mg/L 

Concomitant medications, n (%) 
Budesonide 23 (26.1) 32 (17.7) 
Prednisone or prednisolone 67 (76.1) 150 (82.9) 
’Azathioprine or mercaptopurine 21(23.9) 44 (24.3) 
2Methotrexate 2 (2.3) 5(2.8) 
3Antibiotics 2 (2.3) 14(7.7) 
45-aminosalicylatest 73 (83.0) 130 (71.8) 
One or more of 1 or 2 23 (26.1) 49 (27.1) 
One or more of 1, 2, 3, or 4 76 (86.4) 146 (80.7) 

Previous anti-TNF-x therapy, n (%) 9(10.2) 19 (10.5) 

Cl, confidence intervals; s.d., standard deviation; TNF-a, tumour necrosis factor-a. 
Patients may have Crohn’s disease involving more than one location. 

t Mesalamine, sulfasalazine and olsalazine. 

At the start of the study, 17 (9.4%) patients in the 

CDP57 I group and eight (8.9%) patients in the placebo 

group had at least one open fistula. No statistically 

significant differences were apparent between the per-
centages of patients treated with CDP57I or placebo 
who had closure of 2:50% (53% and 38% respectively) 
or 100% (41% and 25% respectively) of their fistulae 
at any visit. 

Safety 

Adverse events occurred at similar frequencies in 

the placebo and CDP57 I groups (Table 3). Patients 

Table 1. Baseline characteris-
tics (safety population) 

discontinued treatment because of an adverse event at 

similar frequencies in the placebo (10.2%) and CDP57I 

(12.7%) groups, most commonly owing to an exacer-
bation of Crohn’s disease. The most frequently repor-
ted adverse events (>5%) in tboth treatment groups 
were similar (Table 3). Serious adverse events occurred 
in 6.8% of patients in the placebo group and 12.2% of 
patients in the CDP571 group (Table 3). No cancers 
occurred during the study. One patient treated with 
CDP57I died during the study, but the death was con-
sidered unrelated to the study medication. The patient 
underwent surgery for small intestinal obstruction 
complicated by ileal perforation and faccal peritonitis 
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I Screened patients (n=298) 

Randomized (n=271) 

I I 
Placebo (n=90) I I CDP571 (n=181) 

Withdrawn from study (n=38)1 Withdrawn from study (n70)’ 
Disease progression (n =27) Disease progression (n= 57) 

Adverse event (n = 9) Adverse event (n= 23) 
Patient decision (n =7) Patient decision (n = 8) 
Clinical decision (n=7) Clinical decision (n=9) 
Lost to follow-up (n=3) Lost to follow-up (n2) 

Figure 2. Trial profile. ’Some Completed study at Week 36 (n=52) Completed study at Week 36 (n111) 

patients withdrew from the I I 
trial for more than one reason. I 
A total of 38 patients in the Intention to treat population (n=271) 
placebo group and 70 patients Did not have post 

I in the CDP571 group withdrew baseline 
etvaluation (n  I 

� before week 36. Safety population (n269) 

Table 2. Major protocol deviations 

Number of 
Variable patients ii (%) 

Efficacy population 271 (1001 
Total major protocol deviations 151(56.1) 
Errors in the titration of steroids. These errors included incorrect down-titration of 90 (33) 
steroids following flare, failure to stop titration following flare, incorrect steroid 
titration, incorrect timing of steroid titration and stopping down titration. 

Other steroid dosing errors. These errors included incorrect steroid dose or incorrect 30 (11.1) 
increase in dose, changing dose postflare and addition of a steroid. 

CDAI score was either out of range (>150) at the week 0 assessment or not calculated. 25(9.2) 
Concomitant medications were changed during the study. 16(5.9) 
Medications not allowed (e.g. methylprednisolone, intravenous hydrocortisone, 16(5.9) 

4 triamcinolone, dexamethasone, prednisolone sodium phosphate, prednisone for an 
allergic reaction, and predniso)one combined with budesonide). 

Mesalazine dose was not stable for at least 12 weeks prior to screening, methotrexate 11 (4.1) 
dose was less than 15 mg/week, or azathioprine dose was less than 1.5 mg/kg/day or 
not stable for at least 16 weeks prior to screening. 

There were more than S weeks between week 32 and 36 assessments. 9 (3.31 
Concomitant medications were not stable prior to infusion. 8(3.0) 
Steroid dose was not stable for at least 2 weeks prior to the first infusion. 5 (1.8) 
The incorrect volume of CDP571 or placebo was infused. 5 (1.8) 
Miscellaneous 9(3.3) 

In addition, protocol deviations occurred in three patients whose steroid dose was too low or incorrect on study entry, two 
patients who were taking long-term anti-antibiotics, two patients who had a ’visit out of windows, one patient who withdrew 
after a second increase of steroid dose and one patient who did not have a chest X-ray performed until week 2. 

and died after 3 days because of gastrointestinal Infections occurred at similar frequencies in the pla-
bleeding. There were no clinically significant changes cebo and CDP571 groups (Table 3); specific type of 
in laboratory values in either treatment group. infections occurring at a frequency of ?4.5% are 
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Figure 3. Percentages of patients with steroid -dependent 
Crohns disease treated with CD?57 I !jI 0 mg/kg or placebo 
at week 0, 8, 16, 24 and 32 who showed steroid sparing 
(defined as patients who no longer required steroid ther-
apy and who did not experience a dicase flare [Crohn’s 
Disease Activity Index (CDAJ) score Z:220 points) at any 
postfirst infusion scheduled visit at which a CDAI score 
was available) (intention to treat population). 

tabulated. Serious infections occurred in six patients 
(3.3%) in the CDP571 group and none in the placebo 
group (Table 3); the specific types of serious infections 
are described in Table 3. No patient developed tuber-
culosis or other opportunistic infections. 

Infusion reactions occurred in 13 (14.8%) patients in 
the placebo group and 39 (21.5%) patients in the 
CDP571 group (Table 3). Hypersensitivity reactions 
occurred in none of the patients in the placebo group 
and in 3.9°Io of patients treated with CDP571 (Table 3). 

Anti-CDP571 antibodies 

Of the 181 patients treated with CDP571, post-treat-
ment samples were available for 164 patients, 10 
(6.1%) of whom tested positive for anti-idiotype anti-
bodies to CDP571. None of the patients who tested 
positive for antibodies were receiving concomitant 
treatment with immunosuppressive medications. 

Sixty per cent of patients (6/10) in the CDP571 
treatment group who tested positive for anti-CDP571 
antibodies experienced an acute infusion reaction (one 
of whom also experienced a delayed hypersensitivity-
like reaction), compared with 7°Io of patients (12/171) 
in the CDP571 group who tested negative for antibod-
ies. Of the 10 patients in the CDP571 treatment group 
who tested positive for anti-CDP571 antibodies, 
CDP571 plasma concentrations measured pre-infusion 
were below the limit of quantification at all visits 
when anti-CDP571 antibodies were present (except for 
one instance in one patient, when the CDP571 plasma 
level was just above the limit of quantification). 
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Fgure 4. Mean scores at each study visit since the start 
o& the first infusion, according to treatment group (last 
observation carried forward) for the Crohn’s Disease 
Activity Index (CDAI) (a) and Inflammatory Bowel Disease 
Questionnaire (IBDQ) (b) for patients treated with CDP57 I 
10 mg/kg or placebo at week 0, 8, 16, 24 and 32 (inten-
tion to treat population; limits correspond to one stand-

deviation from the mean). 

DISCUSSION 

Withdrawal of steroids while maintaining remission in 
patients with steroid-dependent Crohn’s disease is an 

L 
important unmet medical need. In this study, we found ’ 

that CDP571 was ineffective as a steroi ’’4’? Cl 
agent. Furthermore, no significant differences were 
JrlentifietLbe1weenjjetwo treatment groups in other 
.fficacvpoints, including the time to the fir  
increase in steroid therapy; the total amount of steroid 
taken; the percentage of patients who showed a 
closure of ?50% or 100% of fistulae at any visit or on 
two consecutive visits over an 8-week period; 
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Table 3. Adverse events (safety population) 

No. of patients (%) 

Placebo CDP57I 10 mg/kg 

Variable (n = 88) (ii = 181) 

Patients with adverse events 62 (70.5) 128 (70.7) 
Patients with serious adverse events 6 (6.8) 22 (12.2)t 
Patients with severe adverse events 9(10.2) 32 (17.7) 
Patients with possibly, probably, or definitely drug-related adverse events 37 (42.0) 76 (42) 
Patients with adverse events leading to withdrawal 9(10.2) 23 (12.7) 
Deaths 0 (0) 1 (0.6) 
Adverse events possibly or probably related to study treatment occurring in 2:50/o of patients in at least one of the treatment 
groups 

Crohn’s disease aggravated 12 (13.6) 34 (18.8) 
Headache 11(12.5) 30 (16.6) 
Nausea 4(4.5) 16(8.8) 
Arthralgia 3 (3.4) 16(8.8) 
Abdominal pain 3 (3.4) 14(7.7) 
Dermatitis 6(6.8) 12 (6.6) 
Sore throat 2(2.3) 11(6.1) 
Pyrexia 3(3.4) 9(5.0) 
Viral infection 6(6.8) 8(4.4) 
Upper respiratory tract infection 6(6.8) 7 (3.9) 
Nasophaiyngitis 6(6.8) 6(3.3) 
Back pain 6(6.8) 6(3.3) 
Urinary tract infection 7(8.0) 5(2.8) 

Patients with adverse events occurring within 2 h of the start of the infusion 
Any 13 (14.8) 39 (22.8) 
Hypersensitivity 0 7 (3.9) 
Urinary tract infection 2 (2.3) 4 (2.2) 
Headache 2 (2.3) 2 (1.1) 
Chest tightness 0 2 (1.1) 
Flushing 0 2(l.1) 
Hypertension 0 2(1.1) 
Nausea 0 2 (1.1) 
Taste disturbance 0 2 (1.1) 
Urticaria 0 2 (1.1) 

Patients with infections 
Any infection 32 (36.4) 57 (31.5) 
Urinary tract infection 7 (8.0) 5 (2.8) 
Viral infection 6(6.8) 8(4.4) 
Upper respiratory tract infection 6 (6.8) 7 (3.9) 
Nasophaiyngitis 6(6.8) 6 (3.3) 
Sinusitis 0 7 (3.9) 
Influenza 4(4.5) 1 (0.6) 
Abdominal abscesses 0 2 (1.2) 
Skin/subcutaneous tissue abscess 0 1 (0.6) 
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Table 3. (Continued.) U 
No. of patients (%) 

Placebo CDP571 10 mg/kg 
Variable (n = 88) (a = 18 1) 

Scrotal infection 0 1 (0.6) 
Escherichia coh sepsis 0 I (0.6) 

� Six placebo patients experienced 18 serious adverse events, seven of which (cardiac failure, anaemia, myocardial ischaemia, 
pneumonitis, thyrotoxicosis, conjunctivitis and cataract) were reported in one patient. One placebo patient experienced gastric 
ulcer, one patient abdominal distension and pain, one patient Crohn’s disease aggravated (two events) and pyrexia, one patient 
appendicitis and one patient deep limb venous thrombosis, anaemia, leucopenia, and pancytopenia. 
t Twenty-two CDP571 -treated patients experienced a total of 38 serious adverse events. There was one patient with nine Crohn’s 
disease related events, six patients with Crohn’s disease aggravated (one with septicaemia escherichial), three patients with hyper-
sensitivity, two patients with arthralgia, two patients with intestinal obstruction (one with peritonitis), and three patients with 
abdominal pain (one with vomiting and one with abdominal abscess). A further three patients experienced a serious adverse event 
of sinusitis, calculus, renal or ileitis aggravated. The remaining three patients each had three events: scrotal infection, venous 
thrombosis, and gastrointestinal haemorrhage in one case, and abdominal abscess, ileus and ileostomy in the other. 

None of the differences between the placebo and CDP571 groups was significant. 
§ Infection was classified as a serious adverse event. 

the mean CDAI and IBDQ scores; and the median 
serum CRP concentration. These findings contrast with 
those of a smaller study by Feagan et at., 16 who repor-
ted that 44% of steroid-dependent patients treated 
with CDP571 were able to withdraw from steroids 
without disease flare at week 40 (compared with the 
placebo rate of 22%). The current study involved a 
greater humber of study centres and a higher propor-
tion of patients from Eastern Europe than the trial 
conducted by Feagan et al. 16

 Hence, differences in the 
characteristics of the patients’ Crohn’s disease, the dur-
ation of steroid use and the extent to which patients 
had previously attempted to withdraw from steroids 
may have been present. It is also notable that the cur-
rent study had a high rate of protocol violations, 
which may have influenced the outcome. In particular, 
the steroid-tapering protocol was not followed cor-
rectly in many patients. A second possible reason that 
CDP571 failed to demonstrate efficacy is that the 
patients enrolled in the current trial were not truly 
steroid-dependent, thus leading to a higher than 
expected placebo response rate. In keeping with this 
possibility, the 36.7% response rate observed at week 
36 was substantially higher than the placebo rates 
observed in previous trials of CDP571 (21.9°ib at week 
16)16 and methotrexate (19°ib at 16 weeks).5 

Finally, another possible reason why our study 
failed is that CDP571 is ineffective for the long-term 

treatment of Crohn’s disease. Previous studies in 
patients with moderately to severely active Crohn’s 
disease failed to demonstrate efficacy at week 24-
28,15. 21 except in a selected subgroup of patients 
with baseline CRP concentrations 2:10 mg/L.2’ These ON yCC! 

results are in contrast to those observed with inflix- c.pP5I 
imab, which is effective for maintenance of remis-
sion and steroid sparing in patients with moderately 
to severely active Crohn’s disease.8 The apparent dif-
ferences in efficacy between CDP571 and infliximab 
may, among other reasons, be due to differences in 
antibody binding affinity for TNF-a or immunoglob 
ulin isotype. 

Analysis of the adverse events associated with the 
administration of CDP571 showed that the antibody 
was well tolerated. It is notable that no cases of pneu-
monia or opportunistic infection occurred. One patient 
who received CDP571 died; however, this event was 
judged to be unrelated to treatment with the study 
medication. These findings are similar to those repor-
ted in other studies of CDP571 that included a total of 
689 additional patients. Overall, no increased rate of 
serious infections, opportunistic infections, lymphoma 
or other cancers, autoimmune diseases, or death has 
been observed. 4’6’ 21, 22 

The overall frequency of antibodies against CDP571 
was low (6.1%). Data from this trial suggest that 
concomitant use of immunosuppressants reduced 
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anti-CDP57 I antibody formation to a nearly undetect-
able level. When antibodies do occur, they may be 
associated with relative increases in the rates of infu-
sion reactions and loss of efficacy. These data are in 
contrast with data that have been reported for inflix-
imab, where as many as 60% of re-treated patients 
have developed antibodies.° 

Inconclusion, CDP57 1 was ineffective for steroid 
sparing and maintenance of remission in patients with 

t...ur . steroid-dependent Crohn’s disease. A relatively high 

I 
placebo response rate may have contributed to this 
outcome. CDP57 1 was well tolerated and demonstrated 
a low frequency of immunogenicily. 

0 
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Objective. To evaluate the efficacy and safety of 2 
dosage regimens of lyophilized certolizumab pegol (a 
novel PEGylated anti�tumor necrosis factor agent) as 
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adjunctive therapy to methotrexate (MTX) in patients 
with active rheumatoid arthritis (RA) with an inade-
quate response to MTX therapy alone. 

Methods. In this 52-week, phase Ill, multicenter, 
randomized, double-blind, placebo-controlled, parallel. 
group trial, 982 patients were randomized 2:2:1 to 
receive treatment with subcutaneous certolizumab pegol 
at an initial dosage of 400 mg given at weeks 0, 2, and 4, 
with a subsequent dosage of 200 mg or 400 mg given 
every 2 weeks, plus MTX, or placebo plus MTX. Co-
primary end points were the response rate at week 24 
according to the American College of Rheumatology 
20% criteria for improvement (ACR20) and the mean 
change from baseline in the modified total Sharp score 
at week 52. 

Results. At week 24, ACR20 response rates using 
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nonresponder imputation for the certolizumab pegol 
200-mg and 400-mg groups were 58.8961  and 60.8%, 
respectively, as compared with 13.6% for the placebo 
group. Differences in ACR20 response rates versus 
placebo were significant at week 1 and were sustained to 
week 52 P < 0.001). At week 52, mean radiographic 
progression from baseline was reduced in patients 
treated with certolizumab pegol 200 mg (0.4 Sharp 
units) or 400 mg (0.2 Sharp units) as compared with 
that in placebo-treated patients (2.8 Sharp units) (P < 
0.001 by rank analysis). Improvements in all ACR core 
set of disease activity measures, including physical 
function, were observed by week 1 with both certoli-
zumab pegol dosage regimens. Most adverse events were 
mild or moderate. 

Conclusion. Treatment with certolizumab pegol 
200 or 400 mg plus MTX resulted in a rapid and 
sustained reduction in RA signs and symptoms, inhib-
ited the progression of structural joint damage, and 
improved physical function as compared with placebo 
plus MTX treatment in RA patients with an incomplete 
response to MTX. 

The introduction of the tumor necrosis factor 
(TNF) inhibitors constituted a major advance in the 
treatment of rheumatoid arthritis (RA). Treatment with 
the 3 currently available TNF inhibitors in combination 
with methotrexate (MTX) can significantly improve the 
signs and symptoms of disease (1-3), decrease the 
progression of joint damage (3-5), and improve physical 
function and health-related quality of life (3,5). Al-
though these agents have shown similar efficacy in 
clinical trials, they have different modes of action and 
exhibit individual pharmacokinetics, safety, and efficacy 
profiles (1-5), and patient responses to them in clinical 
practice may be variable (6). Some patients may respond 
to one anti-TNF but not to another, while others may 
discontinue therapy because of poor tolerability or loss 
of efficacy over time (6,7). 

Certolizumab pegol is a novel TNF inhibitor, 
consisting of a humanized Fab’ fragment fused to a 
40-kd polyethylene glycol (PEG) moiety. This unique 
structure may avoid potential Fc-mediated effects seen 
in vitro, such as complement-dependent or antibody-
dependent cell-mediated cytotoxicity or apoptosis (8). 
PEGylation increases the half-life of certolizumab pegol 
to �14 days and may contribute to its preferential 
distribution to inflamed tissues (as observed in animal 
models) (9). Intravenous monotherapy with certoli-
zumab pegol was shown to effectively control the signs 
and symptoms of RA in a phase II trial (10). Phase III 
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clinical trials were subsequently designed to evaluate the 
efficacy of subcutaneous certolizumab pegol mono-
therapy and to evaluate the efficacy of 2 different 
certolizumab pegol formulations (liquid and lyophilized) 
as add-on therapy to MTX. 

We present here the results of the RA Prevention 
of Structural Damage I (RAPID I) trial, which evalu-
ated the efficacy and safety of 2 dosage regimens of 
subcutaneous lyophilized certolizumab pegol as add-on 
therapy to MTX in patients with active RA despite 
treatment with MTX alone. 

PATIENTS AND METHODS 

Patients. Eligible patients were 2:18 years of age and 
had a diagnosis of RA, as defined by the American College of 
Rheumatology (ACR; formerly, the American Rheumatism 
Association) 197 criteria (II) for 6 months prior to screen-
ing but for <15 years. Active disease was defined as 2t9 tender 
and 9 swollen joints at screening and at baseline, with either an 
erythrocyte sedimentation rate (ESR; Westergren) a30 mm/ 
hour or a C-reactive protein (CRP) level >15 mg/liter. Patients 
were required to have received MTX for a-6 months, with a 
stable dosage of 10 mg/week for 2 months prior to baseline. 

Exclusion criteria consisted of diagnoses of any other 
inflammatory arthritis or a secondary noninflammatory arthri-
tis that could have interfered with our evaluation of the effects 
of certolizumab pegol on RA. Patients with a history of 
tuberculosis or a chest radiograph showing active or latent 
tuberculosis were also excluded. Patients with positive findings 
on a purified protein derivative (PPD) skin test were excluded, 
unless the PPD positivity was associated with previous vacci-
nation with BCG (PPD positive by local standard). If there was 
no clinical or radiographic suspicion of tuberculosis in these 
latter patients, they were enrolled at the discretion of the 
investigator. Patients who, in the investigator’s opinion, were at 
a high risk of infection were excluded, as were patients who 
had a history of malignancy, demyelinating disease, blood 
dyscrasias. or severe, progressive, and/or uncontrolled renal, 
hepatic, hematologic, gastrointestinal, endocrine, pulmonary, 
cardiac, neurologic, or cerebral disease. Patients who had 
received any biologic therapy within 6 months (or had received 
etanercept and/or anakinra within 3 months) of baseline 
and/or any previous biologic therapy that resulted in a severe 
hypersensitivity or anaphylactic reaction were excluded, as 
were patients who had previously failed to respond to treat-
ment with an anti-TNF agent. 

Protocol. The RAPID 1 trial was a 52-week, phase III, 
multicenter, randomized, double-blind, placebo-controlled, 
parallel-group study in adult patients with active RA despite 
treatment with MTX. The study was conducted at 147 centers 
worldwide between February 2005 and October 2006. The 
Institutional Review Board or Ethics Committee at each 
participating center approved the study protocol. All patients 
gave their written consent, and the study was conducted in 
accordance with the principles of the Declaration of Helsinki. 

Eligible patients were randomized 2:2:1 to receive 
treatment with 1 of 2 regimens of lyophiliLcd certolizumab 
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pegol (400 mg at weeks 0, 2, and 4, followed by 200 mg or 400 
mg every 2 weeks thereafter, administered subcutaneously as a 
reconstituted, preservative-free injection) plus MIX or with a 
regimen of placebo (saline) plus MTX. All patients had to 
continue MTX at the same dosage they were taking at study 
entry. 

In consideration of the disease severity in these study 
patients, those who failed to achieve a response according to 
the ACR criteria for 20% improvement (ACR20) (12) at 
weeks 12 and 14 were designated treatment failures and were 
withdrawn from the study at week 16. Patients who withdrew at 
week 16 or who successfully completed the trial were offered 
enrollment in an open-label extension study of certolizumab 
pegol 400 mg every 2 weeks. Patients who withdrew early for 
reasons other than withdrawal of consent underwent manda-
tory radiographic assessment at the time of withdrawal and at 
week 52. 

Concomitant treatment with oral corticosteroids (10 
mg/day of prcdnisonc or equivalent, with a stable dosage for 4 
weeks prior to baseline and continuing throughout the study), 
nonsteroidal anti inflammatory drugs/cyclooxygenase 2 inhibi-
tors, and analgesics were allowed. Parenteral corticosteroids 
were not permitted. Disease-modifying antirheumatic drugs 
(DMARDs; exclusive of MTX) had to be discontinued 28 days 
prior to baseline, except for leflunomide, which had to be 
discontinued 6 months prior to baseline unless a cholestyra-
mine washout was performed. 

Efficacy and safety evaluations. Efficacy and safety 
assessments were performed at weeks 1 and 2, then every 2 
weeks until week 16, and then every 4 weeks thereafter until 
week 52 or at the time of withdrawal. Radiographs of the hands 
(anteroposterior) and feet (posteroanterior) were obtained at 
baseline, week 24 or early withdrawal, and week 52. Radio-
graphs were read at a central location by 3 independent 
readers, such that radiographs from every patient were scored 
by 2 readers; each reader reviewed two-thirds of the radio-
graphs, and radiographs were read in equal pairs between the 
readers. Readers were blinded as to the patient’s identity, 
clinical data, treatment, and time point (seqience) at which 
the radiograph was taken. The modified total Sharp score (13), 
erosion score, and joint space narrowing score of the 2 
radiograph readings per patient were used. interobserver and 
intraobserver reliability were assessed before and during the 
treatment phase of the study. 

Co-primary end points were the ACR20 response rate 
at week 24 and the mean change from baseline in the modified 
total Sharp score at week 52. Major secondary end points 
included the change from baseline in modified total Sharp 
score at week 24, the change from baseline in the disability 
Index (DI) of the Health Assessment Questionnaire (HAQ) 
(14) at weeks 24 and 52, the ACR20 responder rate at week 52, 
and the ACRSO and ACR70 responder rates at weeks 24 and 
52. 

Additional secondary end points included mean 
changes from baseline in the following features: erosion and 
joint space narrowing scores, swollen (n = 66 joints) and 
tender (n = 68 joints) joint counts, physician’s and patient’s 
global assessments of disease activity, patient’s assessment of 
arthritis pain, physical function (according to the HAQ DI), 
the Disease Activity Score 28-joint assessment (DAS28) (15), 
the ESR, and the CRP level. The proportion of patients 
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achieving clinically meaningful improvements in physical func-
tion was indicated by the minimum clinically important differ-
ence (MCID), which was defined as a decrease in the HAQ DI 
of 0.22 points from baseline (16). 

Safety assessments included measurement of vital 
signs, physical examination, hematologic analysis, serum bio-
chemical analysis, and urinalysis. Systolic and diastolic blood 
pressure was measured at each visit, before and after injection 
of the study drug. Adverse events were monitored at every 
visit. Treatment-emergent adverse events were defined as 
adverse events occurring after the first administration of study 
drug and up to 12 weeks after the last dose was administered. 
These were classified according to the Medical Dictionary for 
Regulatory Activities (version 9.0), by primary system organ 
class and preferred term. Concomitant medications were mon-
itored at each visit according to protocol requirements. Plasma 
concentrations of anti�certolizumab pegol antibodies were 
measured by an enzyme-linked immunosorbent assay; levels 
>2.4 units/ml were considered positive. 

Statistical analysis. Sample size was determined on 
the basis of anticipated differences between the certolizuinab 
pegol groups and placebo for both of the primary efficacy end 
points. For the ACR20 response, a sample size of 590 patients 
was required in order to have 90% power to detect a statistical 
difference of 20% between the certolizumab pegol groups 
and placebo with a 2-sided significance level of 2.5%. For the 
modified total Sharp score, a sample size of 950 patients was 
determined to be sufficient to detect differences of 2.2 Sharp 
units between an active drug group and a control group with 
2:90% power (assuming an SD of 7 Sharp units). The sample 
size was based on the larger estimate to control for Type II 
error. 

Efficacy analyses were conducted on an intent-to-treat 
(ITT) population, which consisted of all patients who were 
randomized into the study. Primary analyses were performed 
using nonresponder imputation. Patients who received rescue 
medication or who withdrew for any reason, including safety, 
were considered nonresponders from that time point onward. 
Hypothesis testing for the co-primary end points was per-
formed in a hierarchical manner. First, comparisons of the 
ACR20 responses at week 24 between the placebo group and 
each of the 2 certolizumab pegol dosage groups were per-
formed using logistic regression, with treatment and geo-
graphic region as factors. The treatment effect was estimated 
using odds ratios and corresponding 97.5% confidence inter-
vals obtained by fitting this model. Rejection of the null 
hypothesis for the ACR20 response enabled comparison of 
each active treatment with placebo in terms of the change from 
baseline in the modified total Sharp score at week 52. This 
latter analysis was performed using analysis of covariance 
(ANCOVA) on the ranks, with treatment and geographic 
region as factors and with the ranked baseline modified total 
Sharp score as the covariate. 

For patients who withdrew early (before week 52) and 
who had radiographs taken at their withdrawal visit, the 
modified total Sharp score at week 52 was estimated by linear 
extrapolation of the scores on the radiographs taken at the 
early withdrawal visit or, if this was not performed, at week 24. 
Multiple sensitivity analyses were performed on the radio-
graphic data under various assumptions on the imputation of 
missing values, including an analysis of the per-protocol pop-
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Table 1. Baseline characteristics of the intent-to-treat population of 982 patients with active rheumatoid arthritis despite treatment with MTX 

Placebo 
plus MTX 
(n 

= 199) 

CZP 200 mg 
plus MTX 
(n = 393) 

CZP 400 mg 
plus MTX 
(n = 390) 

Patient demographics and characteristics 
Age, mean SD years 52.2 – 11.2 51.4 2 11.6 52.4 – 11.7 
Sex, 

% female 83.9 82.4 83.6 
Duration of disease, mean – SD years 6.2 – 4.4 6.1 – 4.2 6.2 – 4.4 
No. of previous DMARDS (except MTX), mean – SD 1.4 

– 1.4 1.3 – 1.3 1.3 – 13 
MTX dosage, mean – SD mg/week 13.4 – 4.2 13.6 – 4.3 13.6 – 40 

% RF positive (14 lU/mI) 82.8 79.6 83.6 
Disease activity status 
No. of lender/painful joints, mean – SD 29.8 2 13.0 30.8 – 12.4 31.1 – 13.3 
No. of swollen joints, mean 

– SD 21.2 29.7 21.729,9 21.5 – 98 
HAQ DI, mean – SD 1.7 2 0.6 1.7 – 0.6 1.7 – 0.6 
DAS28 using the M. median (minimum, maximum) 7.0 (4.9,8.7) 6.9 (4.3,8.9) 6.9 (4.8. 9.1) 
CRP, median (minimum, maximum) mg,liter 16.0(2.0. 162) 16.0 (1.0,234) 14.0 (2.0. 273) 
ESR, median (minimum, maximum) mm/hour 45.0(14.0, 138) 43.5 (5.0, 138) 42.5 (3.0. 141) 

* MTX = methotrexate; CZP = certolizumab pegol; DMARDs = disease-modifying antirheumatic drugs: RF = rheumatoid factor; HAQ = Health 
Assessment Questionnaire; Dl = disability index; DAS28 = Disease Activity Score 28-joint assessment; ESR = erythrocyte sedimentation rate; 
CRP = C-reactive protein (normal 0-6 mg/liter). 

ulation, which consisted of a subset of the Ffl’ population, 
excluding patients who had at least 1 major protocol deviation, 
as confirmed during a preanalysis review prior to unhlinding of 
the data. Sensitivity analyses were also performed using the 
last observation carried forward (LOCF) method for imputa-
tion of missing scores. 

Comparison of active treatment versus placebo for the 
major secondary end points was tested at the 5% level of 
significance. Analysis of the ACR20, ACR50, and ACR70 
responder rates was performed using logistic regression, with 
treatment and geographic region as factors. Analysis of sec-
ondary continuous efficacy end points was performed using 
ANCOVA, with geographic region and treatment as faders 
and baseline values as the covariate. Analysis of the responders 
according to the MCID for the HAQ DI values was post hoc 
and was analyzed using a repeated-measures logistic regres-
sion. 

Safety analyses were conducted on the safety popula-
tion, which consisted of all patients who received at least I 
dose of medication. Adverse events are presented as either the 
number of events or the incidence rate per 100 patient-years to 
adjust for differences between certolizumab pegol and placebo 
exposure. 

RESULTS 

Patient characteristics. Overall, 982 patients 
were randomized into the study. A total of 255 of the 393 
patients (64.9%) randomized to receive 200 mg of 
certolizumab pegol plus MTX and 274 of the 390 
patients (70.3%) randomized to receive 400 mg of 
certolizumab pegol plus MTX completed 52 weeks of 
treatment, as compared with 43 of the 199 patients 
(21.6%) randomized to receive placebo plus MTX. At 
week 16 of the study, 62.8% of the placebo-treated 

patients withdrew because of lack of efficacy, as com-
pared with 21.1% and 17.4% of patients in the groups 
receiving certolizumab pegol 200 mg and 400 mg, re-
spectively. One patient in each group was lost to fol-
lowup. The baseline demographic features and disease 
activity status of the study patients were similar among 
the 3 treatment groups (Table 1). 

Treatment erncacy. Treatment with certolizumab 
pegol plus MTX significantly reduced the signs and 
symptoms of RA as compared with placebo plus MTX. 
At week 24, ACR20 response rates for the groups taking 
200 mg and 400 mg of certolizumab pegol plus MTX 
were 58.8% and 60.8%, respectively, compared with 
13.6% for the placebo plus MTX group (Figure IA). 
These differences in ACR20 responses were statistically 
significant (P < 0.001 for each comparison) and re-
mained significant through week 52 (P < 0.001 for each 
comparison) (Figure IB). The proportions of patients 
taking the 2 certolizumab pegol dosages who achieved 
an ACR20 response were not significantly different at 
any time point examined. ACR50 and ACR70 responses 
with ccrtolizumah pegol plus MTX treatment were also 
superior to placebo plus MTX (P < 0.001). 

The onset of action of certolizumab pegol was 
rapid and was evident after the first injection. At week 1, 
significantly more patients in the certolizumab pegol 
200-mg and 400-mg groups achieved an ACR20 re-
sponse than did those in the placebo group (P < 0.001); 
responder rates were 22.9% and 22.3% versus 5.6%, 
respectively. The ACR20 response rate peaked at week 
12 and was sustained to week 52 (Figure 1B). By week 2, 
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Figure 1. Efficacy of ccrlollLumab pegol (CZP) 200 mg or 400 mg 
plus methotrexate (MTX) versus placebo plus MTX in the treatment 
of paticntc with active rheumatoid arthritis (RA) despite MTX ther-
apy, as determined by the American College of Rheumatology criteria 
for 20% improvement (ACR20). in the intent-to-treat population of 
982 patients. A, Percentages of patients who achieved a response 
according to the ACR20 criteria, as well as the ACR criteria for 50% 
improvement (ACR50) and the ACR criteria for 70% improvement 
(ACR70) at week 24. Values at the top of the bars are the actual 
percentages represented by the bars. = P < 0.001 versus placebo. R. 
Percentages of patients treated with certolizumab pegol 200 mg plus 
MTX versus placebo plus MTX who achieved an ACR20, ACR50, or 
ACR70 response over time. Responses to this dosage of ceriolizumab 
pegol were statistically significant compared with placebo (for the 
ACR20 response, 1’ < 0.001 at weeks 1-52; for the ACR50 response, 
P < 0.01 at week 2 and P < 0.001 at weeks 4-52; and for the ACR70 
response, P !s 005 at week 4,? ts 0.01 at weeks 6 and 8, and P < 0.001 
at weeks 10-52). 

the ACR50 responses in the certolizumab pegol groups 
(200 and 400 mg) were significantly higher than that in 
the placebo group (P 0.01 for each comparison). 
ACR70 responses were significantly higher by week 4 in 
the certolizumab pegol 200-mg group (P ?-. 0.05 versus 
placebo) and by week 6 in the certolizumab pegol 
400-mg group (P :5 0.05 versus placebo). Maximum 
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ACR50 and ACR70 response rates in the group taking 
200 mg of certolizumab pegol were achieved by weeks 
14-20 of treatment (Figure IB). 

Significant improvement in each component of 
the ACR core set of disease activity measures was 
evident at week I with certolizumab pegol therapy. 
These improvements continued rapidly over the first 
4-12 weeks of treatment (Table 2) and remained signif-
icant relative to placebo at weeks 24 and 52 (data not 
shown). Treatment with certolizumab pegol plus MTX 
was also associated with greater improvement in the 
DAS28-ESR at week 52, with a mean – SD change from 
baseline of -3.3 – 1.3 in the 200-mg group and -3.4 – 
1.4 in the 400-mg group, as compared with -2.4 – 1.3 in 
the placebo group. The improvement with certolizumab 
pegol compared with placebo was statistically significant 
at all time points examined (P < 0.001). 

Findings of radiographic evaluations. Certoli-
zumab pegol plus MTX therapy inhibited the progres-
sion of structural damage to a significantly greater extent 
than did placebo plus MTX therapy. At week 52. the 
mean change from baseline in the modified total Sharp 
score was smaller in patients treated with certolizumab 
pegol 200 mg (0.4 Sharp units) or 400 mg (0.2 Sharp 
units) than in placebo-treated patients (2.8 Sharp units) 
(P < 0.001 by rank analysis) (Figure 2A). Significant 
differences between the certolizumab pegol and placebo 
groups were also observed at 24 weeks (P < 0.001) 
(Figure 2A). Results from the primary analysis were 
confirmed by multiple sensitivity analyses. Using linear 
extrapolation in the per-protocol population, changes 
from baseline in the modified total Sharp score were 0.4 
and 0.3 Sharp units, respectively, in the groups taking 
200 mg and 400 mg of certolizumab pegol and 2.7 Sharp 
units in the group taking placebo (P < 0.001 by rank 
analysis). Results from the LOCF analysis in the ITT 
population, which reflect data from 60% of the placebo-
treated patients at week 16 as compared with 60-70% of 
the certolizumab pegol-treated patients at week 52, also 
showed a significant improvement (P < 0.001) (Figure 
2D). Similar improvements in the modified total Sharp 
score scores were observed with analyses of the observed 
data and the log-transformed data (data not shown). In 
addition, for patients who withdrew at week 16, there 
was significantly less radiographic progression in those 
treated with either of the certolizumab pegol dosages 
(combined data) at week 16 as compared with those 
treated with placebo (Figure 2D). In a post hoc analysis, 
linear extrapolation of these data suggested that a 
significant treatment difference would also have been 
observed at week 52. 
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Table 2. Percentage change from baseline or ratio to baseline values for each component of the ACR core set of disease activity measures assc ssed 
at weeks 1, 4, and 12 in the intent-to-treat population of 982 patients with active rheumatoid arthritis despite treatment with MTX 

Week 1 Week 4 Week 12 

czP czP czP czP czP czP 
Placebo 200 mg 400 mg Placebo 200 mg 400 mg Placebo 200 mg 400 mg 

(n = 199) (n = 393)t (n = 390)f (n = 1)9) (n = 393)t (n = 390)t (n = 199) (n = 393)t (n = 390)t 

% change from baseline, mean 
Swollen joint count -4,5 -p18.2 -18.8 -10.3 -37.3 -40.4 -10.7 -56.7 -615 
Tender joint count -6,7 -18.9 -19.1 -11.4 -36.2 -37.0 -10.8 -52.6 -56.8 
Physician’s global assessment -3.3 -19.0 -18.8 -9,4 -35.2 -33.6 -11.8 -49.7 -47.9 
Patient’s global assessment -2.9 -12.9 -16.1 -6.5 -10.4 -27.9 -4.9 -38.3 -39.2 
Patient’s assessment of arthritis -1.0 -20.6 -19.0 -5.0 -26.6 -28.8 -4.8 -38.2 -39.6 

pain 
HAQ Dl -2.4 -13.5 -10.9 -5.4 -21.5 -21.9 -8.2 -30.4 -27.6 

Ratio to baseline values of acute-
phase reactants, geometric 
mean (CV) 

ESR 0.96 073 0.70 0.90 0.59 0.54 0.84 0.53 052 
CRP 1.01 0.35 0.34 0.97 0.44 0.41 0.87 0.45 0.43 

Analyses were performed using the last observation carried forward method for imputation of missing scores. The percentage change from baseline 
was calculated as follows: % change from baseline = (initial visit - baseline visit)/baseline visit X JO. ACR = American College of Rheumatology; 
MTX = mcthotrcxatc; CZP = ecrtolihumab pegol, I-lAO = Health Assessment Questionnaire; DI = disability index; CV = coefficient of variation. 
t P < 0.001 for change from baseline versus placebo, as determined by analysis of covariance (ANCOVA), with geographic region and treatment 
as factors and with baseline values as the covariate, except for the erythrocyte sedimentation rate (ESR) and the C-reactive protein (CRP) level. 
which were determined by ANCOVA using log-transformed data, with geographic region and treatment as factors and log-transformed baseline 
values as the covariate. 

Rank analysis also demonstrated significantly 
greater inhibition of the progression of erosions (P < 
0.001) and joint space narrowing (P s 0.01) in patients 
treated with certolizumab pegol plus MTX as compared 
with placebo plus MTX at weeks 24 and 52 (Figures 2B 
and C). No difference between the groups receiving 200 
mg and 400 mg of certolizumab pegol was observed with 
regard to inhibition of the progression of erosions and 
joint space narrowing. Post hoc analysis revealed that 
69.0% and 71.6% of patients taking 200 mg and 400 mg 
of certolizumab pegol, respectively, exhibited no radio-
graphic progression (defined as S0-unit increase in the 
modified total Sharp score) as compared with 51.9% of 
patients taking placebo (P :S 0.05). 

Changes in physical function. Patients in both of 
the certolizumab pegol dosage groups experienced sig-
nificant improvement in physical function as compared 
with patients in the placebo group (P < 0.001) (Figure 
3). These improvements were evident at week 1 and 
were sustained to week 52. Significantly more certoli-
zumab pegol-treated patients also experienced clinically 
meaningful improvements in physical function as com-
pared with placebo-treated patients, as indicated by the 
MCID in the HAQ DI values from week 1 through study 
end (P < 0.001) (data not shown). 

Treatment safety. Since the mean exposure to 
study treatment was markedly longer in the 2 certoli-

zumab pcgol groups than in the placebo group, adverse 
events were analyzed as the number of patients experi-
encing the event per 100 patient-years or as the inci-
dence rate per 100 patient-years (Table 3). The overall 
rates of treatment-emergent adverse events were 125.9 
per 100 patient-years in the placebo group and 96.6 per 
100 patient-years and 94.6 per 100 patient-years in the 
certolizumab pegol 200-mg and 400-mg dosage groups, 
respectively. Most adverse events were mild or moderate 
in intensity. An analysis of adverse events leading to 
withdrawal versus time revealed a similar pattern of 
withdrawals for the placebo and active treatment arms. 
More withdrawals happened in the first quartile as 
compared with later quartiles; however, it should be 
noted that at each quartile, the number of patients in the 
study had decreased. The rates of adverse events that led 
to withdrawal were 3.3, 5.6, and 7.0 per 100 patient-years 
in patients treated with placebo, ccrtolizumah pegol 200 
mg, and certolizumab pegol 400 mg, respectively, 

Infections led to discontinuation of the study 
drug in 6 patients in each certolizumab pegol dosage 
group and in 0 patients in the placebo group. Other 
reasons for early withdrawal were protocol noncompli-
ance (7 patients overall) and the patient’s decision 
(10-15 patients in each group). 

All adverse events leading to death (8 overall) 
were considered unlikely to he related, or were unre-
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Figure 2. Efficacy of certolizumab pegol (CZP) 200 mg or 400 mg plus methotrexate (MTX) versus placebo plus MTX in the treatment of patients 
with active rheumatoid arthritis (RA) despite MTX therapy, as determined by radiographic evidence of response, in the intent-to-treat (ITT) 
population of 982 patients. A, Change from baseline in the modified total Sharp score (mTSS) at weeks 24 and 52. * = P < 0.001 for both dosages 
of active drug versus placebo. B, Change from baseline in erosion scorcs (ES) at weeks 24 and 52. * = P < 0.001 for both dosages of active drug 
versus placebo. C, Change from baseline in joint space narrowing (JSN) scores at weeks 24 and 52. * = P s 0.05 for both dosages of active drug 
versus placebo. Values in A�C are the mean = 95% confidence interval. D, Change from baseline in the modified total Sharp score in the total ITT 
population of patients taking 200 mg of ceriolizumah pegol and placebo at week 52 (left) and in the population of patients taking active drug (both 
dosages) and placebo who withdrew at week 16 (right). Analyses were performed using the last observation carried forward (LOCF) method for 
imputation of missing scores in the total ITT population and the actual scores (observed) in those who withdrew at week 16. In addition, post hoc 
analyses using linear extrapolation (Lin Ext) of these data to week 52 were performed. Values at the top of the bars are the actual percentages 
represented by the bars. = P < 0.001; t = P < 0.05 for both dosages of active drug versus placebo. 

lated, to administration of the study drug. Seven patients 
died during treatment. One patient taking placebo plus 
MTX died of a myocardial infarction (after 7 injections 
of study drug). Two deaths occurred in the group taking 
200 mg of certolizuniab pegol plus MDC: one patient 
died of a hepatic neoplasm (after 2 injections of study 
drug), and the other patient died of cardiac arrest (after 
9 injections). One other patient in this dosage group 
died of peritonitis, cirrhosis, and general deterioration 
of physical health during the posttreatment period (>84 
days after the last injection). Four deaths occurred in the 
group taking 400 mg of certolizumab pegol plus MTX: 1 
patient each died of cerebral stroke (after 2 injections of 
study drug), myocardial necrosis (after 8 injections), 
cardiac arrest (after 2 injections), and atrial fibrillation 
and fatigue (after 19 injections). 

The most frequent noninfectious adverse events 
were headache, hypertension, and back pain. Of these, 
headache occurred more frequently in patients treated 
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Figure 3. Efficacy of certolizumab pegol (CZP) 200 mg or 400 mg 
plus methotrexate (MTX) versus placebo plus MTX in the treatment 
of patients with active rheumatoid arthritis (RA) despite MTX ther-
apy. as determined by the health Assessment Questionnaire (l’IAQ) 
disability index (DI), in the intent-to-treat population of 982 patients. 
The mean change from baseline in the HAQ DI score at week 52 is 
shown for each treatment group. Values at the bottom of the bars are 
the actual values represented by the bars. * = P < 0.001 for both 
dosages of active drug versus placebo. 

.5. 
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Table 3. Treatment-emergent adverse events in the safety population 

KEYSTONE ET AL 

Placebo CZI’ 200 mg CZI’ 400 mg 
plus MTX plus MTX plus MTX 
(n = 199) (n = 392) (n = 389) 

Exposure, no. of patient-years 91.4 303.3 315.2 
Trcatmcnt.cmcrgent adverse events 

Any treatment-emergent adverse event 125.9 96.6 94.5 
Intensity 

Mild 98.5 80.4 80.6 
Moderate 72.2 57.4 56.2 
Scvcrc 14.2 10.5 12.1 

Rclated to study drug 54.7 55.1 52.7 
Serious adverse events 12.0(11) 14.8 (45) 15.2(48) 

Adverse events leading to death 1.1 (1) 0.7(2) 1.3(3) 
Adverse events leading to withdrawal -4.3(3) 5.6(17) 7.0(22) 

Most frcquent noninfectious adverse events 
Headache 12.0 7.3 5.7 
Hypertension 2.2 8.2 10.2 
Back pain 2.2 5.6 6.4 

Malignancy 1.1 2.3 1.3 
Most frequent infectious adverse events 

Infections and infestations 56.9 56.4 58.4 
Urinary tract infection 14.2 7.6 10.5 
Nasopharyngitis 3.3 6.9 9.5 
Upper respiratory tract infection 5.5 7.9 6.7 

Most frequent serious infectious adverse events 
Serious infections and infestations 2.2 5 3 7.3 

Lower respiratory tract/lung infection 0 1.0 1.3 
Gastroenteritis 1.1 0 0 
Urinary tract infection 0 0.7 1.0 
Tuberculosis infection 0 0.7 1.0 
Upper respiratory tract infection 0 0.3 0.6 
Herpes viral infection 0 0.3 0.3 
Bacterial peritonitis 0 0.3 0 
Opportunistic infection 0 0 0 

Treatment-emergent adverse events, defined as adverse events occurring after the first administration of 
study drug and up to 12 weeks after administration of the last dose, were classified according to the 
Medical Dictionary for Regulatory Activities (version 9.0), by system organ class and preferred term. 
Values are the incidence rate per 100 patient-years; numbers in parentheses are the number of cases. 
MTX 

= mcthotrcxatc; CZP = ccrtoltzumab pegol. 

with placebo plus MTX, whereas hypertension was more 
common ,in patients receiving certolizumab pegol plus 
MTX (Table 3). The reporting of hypertension was at 
the discretion of the investigator, and no preset guide-
lines for changes in the systolic or diastolic blood 
pressure were defined. Hypertensive events were not 
related to previous hypertensive status, were transitory, 
and were not related to the study injection. Mean 
changes in the systolic and diastolic blood pressure, 
respectively,, at the last visit or at the time of withdrawal 
as compared with baseline were as follows: -2.1 mm Hg 
and -0.7 mm Hg in the group taking 200 mg of certoli-
zumab pegol, -1.3 mm Hg and -0.6 mm Hg in the group 
taking 400 mg of certolizumab pegol, and -0.7 mm Hg 
and -0.4 mm Hg in the group taking placebo. The 
incidence of hematologic abnormalities was low: 1 case 
each of decreased hemoglobin was reported in the 

groups taking placebo and 400 mg of certolizumab 
pegol, and 2 cases were reported in the group taking 200 
mg of certolizumab pegol. One case of increased platelet 
count was reported in the group taking placebo, with 0 
and 2 cases reported in the groups taking 200 mg and 
400 mg of certolizumab pegol, respectively. There was a 
low incidence of injection site pain and injection site 
reaction in those taking 200 mg (2% and 2.3%, respec-
tively) or 400 mg (1.317o and 0.8%, respectively) of 
certolizumab pegol. There were no reports of injection 
site pain or reaction in the placebo group. 

The frequency of infectious adverse events was 
comparable between groups (56-58 per 100 patient. 
years). Urinary tract infections, nasopharyngitis, and 
upper respiratory tract infections were the most fre-
quently reported infectious adverse events. Serious in-
fections were observed more frequently with certoli-
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zumab pegol treatment than with placebo (5.3 per 100 
patient-years and 7.3 per 100 patient-years in the 200-mg 
and 400-mg certolizumab pegol groups, respectively, 
versus 2.2 per 100 patient-years in the placebo group). 
Among the most frequent serious infectious adverse 
events were lower respiratory tract infections, gastroen-
teritis, urinary tract infections, and tuberculosis infec-
tions. A total of 5 patients (1 each from Estonia, 
Bulgaria, and Ukraine, and 2 from Russia) developed 
tuberculosis after 1.5-9 months of treatment. Three of 
these 5 patients were PPD positive at baseline (5-mm 
reaction; allowed to enroll according to protocol be-
cause of a history of BCG vaccination with negative 
findings on chest radiography), and 1 patient (PPD 
negative) was a worker in a tuberculosis clinic. Overall, 
in the ITT population, 172 patients (17.5%) with a PPD 
test result of -2:5 mm at baseline were enrolled according 
to protocol at the physician’s discretion. No cases of 
tuberculosis with certolizumab pegol treatment were 
reported in patients living in North America. 

Malignant neoplasms were observed in 12 pa-
tients: 1 receiving placebo (1.1 per 100 patient-years; 
thyroid neoplasm), 7 receiving 200 mg of certolizumab 
pegol (2.3 per 100 patient-years; 3 basal cell carcinomas 
[1 with metastasis to the central nervous system], I 
adrenal adenoma, I hepatic neoplasm, 1 esophageal 
carcinoma, and 1 uterine cancer), and 4 receiving 400 mg 
of certolizumab pegol (1.3 per 100 patient-years; 2 
tongue neoplasms, 1 extranodal marginal-zone B cell 
lymphoma, and 1 papilloma). Anti�certolizumab pegol 
antibodies were detected at week 52 in 6.4% of patients 
receiving certolizumab pegol. 

DISCUSSION 

Treatment with ccrtolizumab pegol plus MTX 
met both primary study end points, significantly reduc-
ing the signs and symptoms of RA and inhibiting the 
progression of structural damage in patients with active 
RA who had had an inadequate response to MTX alone. 
The unique design of this study required withdrawal at 
week 16 for patients who failed to achieve an ACR20 
response by weeks 12 and 14. This design facilitated the 
identification of differences between active treatment 
and placebo early during the course of treatment and 
allowed patients who failed to respond within a reason-
able clinical time frame to receive active treatment for 
their disease. No statistically significant or clinically 
meaningful differences were observed between the 
200-mg and 400-mg doses of certolizumab pegol for any 
of the reported outcomes, and the ACR response rates 
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observed with certolizumab pegol treatment were com-
parable with those observed with other anti-TNF agents 
in combination with MTX (5,17,18). Although the mean 
weekly dosage of MTX in this trial was low by US 
standards, a post hoc analysis showed that the clinical 
response to certolizumab pegol is not affected by the 
baseline dosage of MTX (data not shown). 

The onset of benefit with ccrtolizumah pcgol 
therapy was rapid, with a significant proportion of 
patients achieving an ACR20 response after the first 
week of treatment and with maximum ACR50 and 
ACR70 responses achieved by weeks 14-20. Further-
more, all of the individual components of the ACR20 
improvement criteria showed significant improvement 
by week 1, the earliest time point evaluated. One 
published study of adalimumab plus MTX therapy re-
ported a statistically significant improvement in the 
ACR20 response rate by week 2 (5). In addition, the 
effects of certolizumab pegol on the signs and symptoms 
of RA were sustained, with significant ACR20, ACR50, 
and ACR70 response rates persisting to week 52. 

At weeks 24 and 52, patients treated with cei’toli-
zumab pegol plus M1’X exhibited significantly less ra-
diographic progression than did those treated with pla-
cebo plus MTX. Inhibition of radiographic progression 
was demonstrable as early as 24 weeks despite the fact 
that >60% of the patients in the placebo arm withdrew 
at week 16 and entered open-label treatment with 
certolizumab pegol. No differences were observed be-
tween the 2 certolizumab pegol dosage regimens in 
terms of inhibition of radiographic progression. Multiple 
sensitivity analyses also demonstrated that certolizumab 
pegol was effective in inhibiting radiographic evidence of 
disease progression. An additional analysis of the radio-
graphs from the patients who withdrew early per-
protocol for failing to achieve an ACR20 response found 
that the progression of joint damage was inhibited by 
certolizumab pegol even though they had not achieved a 
clinical response, thereby confirming that radiographic 
response is not always associated with clinical response 
criteria. Taken together, these data suggest that cerioli-
zumab pegol, administered as add-on therapy with 
MTX, rapidly inhibits structural joint damage in the 
early stages of treatment and provides potential long-
term benefits to the patient in terms of slowing radio-
graphic evidence of disease progression. 

The inhibition of structural joint damage and the 
reduction in signs and symptoms of active disease with 
certolizumab pegol therapy were accompanied by signif-
icant, clinically meaningful improvements in physical 
function. These benefits were rapid (occurring as early 
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as week 1), were sustained for up to 1 year, and were 
evident regardless of the dosage of certolizumab pegol. 

Both doses of certolizumab pegol were associated 
with a low incidence of treatment discontinuation be-
cause of adverse events. The incidence of serious infec-
tious adverse events observed in this study (5.3 and 7.3 
per 100 patient-years for the 200-mg and 400-mg dosage 
groups, respectively) was also comparable with the find-
ings of other certolizumab pegol studies (UCB: unpub-
lished observations). The cases of tuberculosis reported 
during this trial all occurred in patients living in Eastern 
Europe, where the prevalence of latent tuberculosis is 
particularly high (19), mainly in PPD-positive individu-
als. No other differences in safety were observed across 
geographic regions or over time, and no regional differ-
ences were observed within any of the efficacy analyses. 
The incidence of injection site pain or injection site 
reaction observed with the combination of certolizumab 
pegol and MTX in this study was low, occurring at a rate 
of <3 per 100 patient-years. 

The results of this trial demonstrate that the Fc 
region of an antibody, which is present in the currently 
available anti-TNF monoclonal antibody preparations, 
but is absent from ccrtolizumah pegol, is not required 
for therapeutic efficacy in RA. The PEGylation of 
certolizumab pegol may minimize adverse events, such 
as injection site pain/reaction, may aid in maintaining 
effective plasma concentrations, and may promote its 
preferential distribution into inflamed tissues, as was 
observed in an animal model (9). Increased exposure to 
the drug at sites of inflammation may be particularly 
relevant for the effective treatment of inflammatory 
disorders such as RA and may account for the rapid 
onset of action and peak response seen with certoli-
zumab pegol therapy. 

Taken together, these results demonstrate that 
the combination of certolizumab pegol plus MTX has an 
acceptable safety profile and is effective in causing a 
rapid and sustained reduction in the signs and symptoms 
of RA and in inhibiting disease progression in patients 
with active RA who had an inadequate response to MTX 
therapy. Combination therapy with ccrtolizumah pegol 
plus MTX in these patients can thus be considered an 
effective treatment option. 
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Abstract 

Inflammatory bowel diseases (IBDs) such as 
Crohn’s disease and ulcerative colitis are chronic inflam-
matory disorders of the gastrointestinal (GI) tract that 
can lead to tissue damage and irreversible impairment of 
GI tract structure and function. Tumor necrosis factor-(I 
(TNF-a) has been identified as a key mediator in IBDs 
and in rheumatoid arthritis, where it promotes chronic 
inflammation and tissue damage. Anti-TN F-a therapies 
are promising treatment options and anti-TNF mono-
clonal antibodies (MAbs) in particular have shown effi-
cacy in reducing IBD-associated inflammation and in 
promoting mucosal healing. Certolizumab pegol is an 
anti-TNF-u MAb in development for the treatment of 
both Crohn’s disease and rheumatoid arthritis. It is a 
pegylated Fab’ fragment of a humanized anti-TNF-u 
MAb that lacks the Fc portion of the. parent IgG4 anti-
body. Certolizumab pegol has a higher affinity for TN F-a 
than other anti-TNF agents and doesnot induce apop-
tosis or mediate complement-dependent cytotoxicity or 
antibody-dependent cellular cytotoxicity. Certolizumab 
pegol was selected for further development as a treat-
ment for Crohn’s disease and rheumatoid arthritis and 
demonstrated efficacy and safety in clinical trials. 

Introduction 

Inflammatory bowel diseases (IBDs) are chronic 
inflammatory disorders of the gastrointestinal (GI) tract 
that include Crohn’s disease, ulcerative colitis, micro-
scopic (or lymphocytic) colitis, diversion colitis, fulminant 
colitis and toxic megacolon. IBDs primarily affect Western 
populations and a higher incidence is noted in urban as 
compared to rural areas. In the past 25 years, the inci-
dence of IBD has increased up to 6-fold and it is estimat-
ed that up to I million Americans suffer from IBD. Crohn’s 

disease and ulcerative colitis are the most common forms 
of IBD and the prevalence of both diseases has been esti-
mated to be 10-200 cases per 100,000 population in 
North America and Europe (1, 2). 

The chronic inflammation characteristic of IBDs can 
lead to tissue damage and long-term irreversible impair-
ment of GI tract structure and function. Crohn’s disease 
and ulcerative colitis are due to abnormal immune 
responses. Both disorders involve inflammation and 
ulceration of the intestines; however, in general, ulcera-
tive colitis is limited to the rectum and colon, while 
Crohn’s disease extends into the intestinal wall and can 
affect the entire digestive tract from the mouth to the 
anus. The cause of these disorders has not been eluci-
dated, although it appears that genetic (e.g., mutations in 
the gene encoding NOD2 are seen in some patients with 
Crohn’s disease) and environmental factors, together 
with abnormal immune responses, play a crucial role in 
the pathogenesis of IBDs (1, 2). 

The chronic mucosal inflammation present in ulcera-
tive colitis and Crohn’s disease is due to immunological 
defects which result in inappropriate T-cell responses to 
antigen and overexpression of proinflammatory cytokines 
such as the interleukins IL-I, IL-8, lL-6. IL-12 and IL-13, 
interferon gamma (IFN-y) and tumor necrosis factor-a 
(TNF-u). Several studies have identified TNF-a in partic-
ular as a key mediator that promotes chronic inflamma-
tion and tissue damage, and levels of this proinflammato-
ry cytokine have been found to be elevated in mucosa 
and stools of patients with Crohn’s disease. 
TNF-a appears to play a major role in the pathogenesis 
and symptomatology of several immune-mediated dis-
eases such as Crohn’s disease and rheumatoid arthritis, 
and anti-TNF-a therapies are promising treatment 
options. Clinical studies using anti-TNF monoclonal anti-
bodies (MAbs; e.g., infliximab, adalimumab) have demon-
strated the efficacy of this treatment strategy (1, 3-14). 

L.A. Sorbera, P.A. Leeson. Prous Science, P.O. Box 540, 08080 
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The chimeric MAb infliximab (Remicadefi) is currently 
the only anti-TNF-a MAb available for the treatment of 
Crohn’s disease; the human MAb adalimumab (Humirae) 
was launched for the treatment of arthritis but is still 
undergoing phase Ill development for the treatment of 
Crohn’s disease. Because infliximab is chimeric, it is 
associated with immunogenicity which can lead to infu-
sion reactions and reductions in efficacy. It has also been 
associated with immunosuppression (15-18). 

Certolizumab pegol (CDP-870, Cimziaw) is a promis-
ing anti-TNF-a MAb currently under development for the 
treatment of both Crohn’s disease and rheumatoid arthri-
tis. It is a pegylated Fab’ fragment of a humanized anti-
TNF-a MAb that lacks the Fc portion of the parent lgG4 
antibody. It was constructed by grafting the short hyper-
variable complementarity-determining regions derived 
from the murine MAb HTNF40 onto a virtually human Ig 
fragment (lgG ylK). The biological activity of the Fab 
fragment is retained. The Fab’ fragment is connected via 
a maleimide linker to two cross-linked chains of polyeth-
ylene glycol (20 kDa each), which increases the plasma 
half-life to approximately 2 weeks. Thus, the frequency of 
dosing of this anti-TNF-a MAb would be reduced. 
Certolizumab pegol is intended for s.c. administration and 
was selected for further development as a treatment for 
Crohn’s disease and rheumatoid arthritis (19, 20). 

Pharmacological Actions 

An in vitro study compared the affinity and potency of 
certolizumab pegol with adalimumab and infliximab using 
a surface plasmon resonance assay and a mouse fibro-
blast cell line (1-929) bioassay, respectively. Certolizumab 
pegol had higher affinity for TNF-a, with a KD of 89.3 pM 
compared to 157.4 and 227.2 pM for adalimumab and 
infliximab, respectively. Moreover, the monovalent cer-
tolizumab pegol was more potent in preventing TNF-a-
induced killing of L929 fibroblasts than the other two biva-
lent antibodies (IC, = 0.35 ng/mI vs. 6 and 5 ng/mI, 
respectively) (21). 

Certolizumab pegol was shown in vitro to bind periph-
eral blood lymphocytes and monocytes. However, in con-
trast to adalimumab, etanercept and infliximab which all 
induced apoptosis in a comparable manner, certolizumab 
pegol did not induce apoptosis of these cells. All four 
MAbs were shown to bind in vitro to NSO cells transfect-
ed with human TNF (TNF 6.5). However, while adali-
mumab and infliximab, and to a lesser degree etanercept, 
all mediated complement-dependent cytotoxicity (CDC) 
and antibody-dependently cellular cytotoxicity (ADCC), 
certolizumab pegol did not kill these cells via CDC or 
ADCC (22, 23). 

Clinical Studies 

A multicenter, randomized, double-blind, placebo-
controlled, parallel-group phase II study conducted in 292 
patients with moderate to severe Crohn’s disease 
(Crohn’s Disease Activity Index [CDAI] = 220450 points) 

Certolizumab Pegol 

demonstrated the safety and efficacy of s.c. certolizumab 
pegol (100, 200 or 400 mg at weeks 0, 4 and 8). 
Certolizumab pegol was well tolerated and the incidence 
of adverse events was similar in both treatment and 
placebo groups. At least 1 positive result for anti-cer-
tolizumab pegol antibodies was found for 12.3% of the 
patients receiving the highest dose. Although plasma cer-
tolizumab pegol levels appeared to be lower in antibody-
positive patients, the efficacy of the agent was not 
reduced. All doses resulted in significant efficacy 

(i.e., a 
decrease in CDAI of 100 or more points) or remission 
(CDAI = 150 points or less) at week 2 (29.7%, 30.6% and 
33.3%, respectively, vs. 15.1% on placebo). The highest 
dose resulted in the greatest clinical response rates at all 
time points, with the highest rate seen at week 10 (52.8% 
vs. 30.1% on placebo). However, a significant difference 
from placebo was not observed for this dose at week 12 
(44.4% vs. 35.6% on placebo). This may be due to the 
high percentage of patients (59%) participating in this 
study with low baseline C-reactive protein (CRP) levels (< 
10 mg/I), which are generally high in patients with active 
Crohn’s disease. In fact, individual patient analysis of 
data revealed that none of the patients with baseline CRP 
below 10 mg/I achieved a significant response compared 
to placebo at week 12. Moreover, a significantly higher 
response rate was observed in a subset of 199 patients 
with CRP levels of 10 mg/I or greater treated with the 
highest dose of certolizumab pegol compared to placebo 
at week 12 due to a lower response rate in the placebo 
group (53.1% at 400 mg vs. 17.9%). Post hoc analysis of 
health-related quality-of-life data from this study indicated 
that certolizumab pegol doses of 200 and 400 mg are 
associated with improvement, particularly in patients wtih 
elevated CRP levels at baseline (19, 24-27). 

The safety and efficacy of a single i.v. dose of cer-
tolizumab pegol (1.25, 5, 10 or 20 mg/kg) were also 
assessed in a multicenter, randomized, double-blind, 
placebo-controlled, parallel-group phase II trial in 92 
patients with Crohn’s disease (CDAI = 220-450 points). 
CDAI was determined at baseline and at 2, 4, 8 and 12 
weeks. All doses were well tolerated, with only mild to 
moderate adverse events reported by 43 patients in the 
certolizumab pegol groups and by 15 on placebo. No infu-
sion-related reactions were reported. Patients in all treat-
ment groups comparably achieved the primary endpoint 
of a clinical response 

(i.e., 

a decrease in CDAI of 100 or 
more points) or remission (CDAI = 150 points or less) 
(56.0-60.0% on certolizumab pegol and 47.8% on place-
bo) at week 12. A significantly higher remission rate at 
week 2 was observed in the group receiving 10 mg/kg 
certolizumab pegol compared to the group given placebo 
(47.1% vs. 16%), but this benefit was not sustained at 
week 12 (20, 28). 

The safety of i.v. and s.c. certolizumab pegol was 
analyzed from results of the two phase II trials described 
above. From the total of 384 patients with Crohn’s dis-
ease who participated, 287 were evaluated for safety. 
The incidence and type of adverse events reported were 
similar between treatment and placebo groups. Adverse 
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events were only mild to moderate in intensity, the most 
frequent being headache, aggravated Crohn’s disease, 
nausea and nasopharyngitis. No increase in opportunistic 
infections, tuberculosis, death, lupus or malignancies was 
observed with treatment. The most common infections 
seen in certolizumab pegol-treated patients were 
nasopharyngitis, urinary tract infection and influenza. 
Analysis of pharmacokinetics revealed that C.,X concen-
trations for certolizumab pegol were broadly dose-propor-
tional and the half-life was about 2 weeks (29, 30). 

Significant positive efficacy and safety results were 
obtained from two pivotal phase Ill trials (PRECISE I and 
2) in the induction and maintenance of clinical response 
to certolizumab pegol over 26 weeks as compared to 
placebo in a total of 1,330 patients with active Crohn’s 
disease. The efficacy of certolizumab pegol was not 
affected by CRP levels or by previous treatment with anti-
TNF therapies (31-33). Although analysis of data from the 
26-week, double-blind, placebo-controlled PRECiSE I 
trial is ongoing, all co-primary endpoints were successful-
ly achieved, with significant results obtained. However, 
results were of a lower magnitude as compared to the 
PRECiSE 2 trial. In the PRECiSE 2 study, 428 of the 668 
patients enrolled with active Crohn’s disease (CDAI = 
220-450) responded (i.e., a decrease in CDAI of 100 
points or more) to open-label induction therapy with cer-
tolizumab pegol (400 mg s.c. at weeks 0, 2 and 4). These 
patients were randomized to receive maintenance cer-
tolizumab pegol therapy (400 mg s.c.) or placebo every 4 
weeks up to week 24 and stratified according to baseline 
CRP levels and corticosteroid/immunosuppressant use. 
Treatment was safe and well tolerated, with generally 
mild to moderate adverse events reported. The most 
common adverse event was headache (6.9% and 6.6% 
on certolizumab pegol and placebo, respectively). Three 
and 2 serious non-Crohn’s disease-related infections 
were observed in the certolizumab pegol and placebo 
groups, respectively. One patient receiving certolizumab 
pegol died from a fentanyl overdose. The clinical 
response rate at week 26 in the stratum of patients with 
CRP levels of 10 mg/I or greater was significantly higher 
in the certolizumab pegol group compared to the placebo 
group (61.6% vs. 33.7%), with remission achieved in 
42.0% vs. 25.7%. In addition, the clinical response and 
remission rates for the overall intent-to-treat population 
were significantly higher at week 26 for the certolizumab 
pegol-treated group as compared to the placebo-treated 
group (62.8% and 47.9%, respectively, vs. 36.2% and 
28.6%, respectively, on placebo) (32, 33). 

The ongoing PRECiSE 3 and 4 trials are also part of 
the phase Ill development program for certolizumab 
pegol. Both are open-label trials involving patients who 
participated in PRECiSE I and 2. Each study will assess 
the long-term safety and tolerability of certolizumab pegol 
(33). -. 

The efficacy and safety of certolizumab pegol (1, 5 or 
20 mg/kg as a single i.v. infusion) as a treatment for 
rheumatoid arthritis were also examined in a randomized, 
double-blind, placebo-controlled, dose-escalating phase 
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II trial in 36 patients with active rheumatoid arthritis (30 
females and 6 males; mean disease duration = 13 years; 
mean of 5 previous disease-modifying antirheumatic 
drugs [DMARD5] or experimental therapies). 
Continuation of DMARDs and prednisolone (up to 7.5 
mg/day) was allowed. Following the blinded period. 32 
patients received another single, open-label i.v. infusion 
of certolizumab pegol (5 or 20 mg/kg). Certolizumab 
pegol was well tolerated. Of the 12 patients receiving 
placebo during the blinded period, 6 withdrew due to 
deteriorating disease by 4 weeks postdosing and 2 cer-
tolizumab pegol-treated (1 mg/kg) patients withdrew due 
to deteriorating disease and were lost to follow-up at 
more than 4 weeks postdosing. The percentage of 
patients from the preprotocol population with ACR20 
improvement for the certolizumab 1, 5 and 20 mg/kg dose 
groups was 50%, 87.5% and 62.5%, respectively, at 4 
weeks and 25%, 75% and 75%, respectively, at 8 weeks, 
which was significantly higher than placebo (16.7% at 
both time points). The percentage of certolizumab pegol 
patients from the preprotocol population with ACR50 
improvement at both 4 and 8 weeks was 12.5%, 12.5% 
and 50%, respectively, on doses of 1. 5 and 20 mg/kg 
compared to none of the patients on placebo. Similar 
results were obtained in the open-label phase, where 
72.2% and 55.6%, respectively, of the patients in the 5 
and 20 mg/kg certolizumab pegol groups achieved 
ACR20 improvement at week 4, respectively, and 55.6% 
and 66.7%, respectively, at week 8 (34). 

Several phase Ill trials are under way for the treat-
ment of rheumatoid arthritis and Crohn’s disease (31, 33, 
35). 

Source 

UCB S.A. (BE). 
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