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A bs tr ac t

Background

Certolizumab pegol is a pegylated humanized Fab′ fragment that binds tumor necro-
sis factor α.

Methods

In a randomized, double-blind, placebo-controlled trial, we evaluated the efficacy of 
certolizumab pegol in 662 adults with moderate-to-severe Crohn’s disease. Patients 
were stratified according to baseline levels of C-reactive protein (CRP) and were ran-
domly assigned to receive either 400 mg of certolizumab pegol or placebo subcutane-
ously at weeks 0, 2, and 4 and then every 4 weeks. Primary end points were the induc-
tion of a response at week 6 and a response at both weeks 6 and 26.

Results

Among patients with a baseline CRP level of at least 10 mg per liter, 37% of patients 
in the certolizumab group had a response at week 6, as compared with 26% in the 
placebo group (P = 0.04). At both weeks 6 and 26, the corresponding values were 22% 
and 12%, respectively (P = 0.05). In the overall population, response rates at week 6 
were 35% in the certolizumab group and 27% in the placebo group (P = 0.02); at both 
weeks 6 and 26, the response rates were 23% and 16%, respectively (P = 0.02). At weeks 
6 and 26, the rates of remission in the two groups did not differ significantly 
(P = 0.17). Serious adverse events were reported in 10% of patients in the certolizumab 
group and 7% of those in the placebo group; serious infections were reported in 2% 
and less than 1%, respectively. In the certolizumab group, antibodies to the drug 
developed in 8% of patients, and antinuclear antibodies developed in 2%.

Conclusions

In patients with moderate-to-severe Crohn’s disease, induction and maintenance ther-
apy with certolizumab pegol was associated with a modest improvement in response 
rates, as compared with placebo, but with no significant improvement in remission 
rates. (ClinicalTrials.gov number, NCT00152490.)
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Tumor necrosis factor α (tnf-α) is im-
portant in the pathogenesis of Crohn’s dis-
ease.1 Accordingly, infliximab and adalim-

umab, IgG1 monoclonal antibodies that bind TNF, 
are effective therapy for patients with active Crohn’s 
disease who have not received anti–TNF-α thera-
py.2,3 Scheduled maintenance therapy is also effec-
tive for patients who have a response to induction 
therapy with these agents.4,5 However, the long-
term efficacy of such drugs in patients who were 
not selected for their response to anti-TNF therapy 
is unknown. Specifically, no TNF antagonist has 
been evaluated in an induction trial extending 
beyond 12 weeks in patients with active Crohn’s 
disease.

Certolizumab pegol is a pegylated humanized 
Fab′ fragment of an anti-TNF monoclonal anti-
body with a high affinity for TNF-α. Certolizumab 
pegol, unlike other monoclonal antibodies such as 
infliximab and adalimumab, does not contain an 
Fc portion and therefore does not induce in vitro 
complement activation, antibody-dependent cellu-
lar cytotoxicity, or apoptosis.6,7 A previous study 
suggested that induction treatment with certoliz
umab pegol might be effective in patients with 
moderate-to-severe Crohn’s disease.8 In patients 
with an elevated baseline level of C-reactive pro-
tein (CRP) of at least 10 mg per liter, a dose of 
400 mg of certolizumab pegol every 4 weeks pro-
duced response rates that were significantly dif-
ferent from those of placebo from week 4 to 12. 
Consequently, we designed two additional clinical 
trials in patients with active Crohn’s disease who 
were stratified according to their baseline CRP 
level.

Our study, called Pegylated Antibody Fragment 
Evaluation in Crohn’s Disease: Safety and Effi-
cacy 1 (PRECISE 1), was a 26-week placebo-con-
trolled trial of induction and maintenance treat-
ment with certolizumab pegol in patients with 
active Crohn’s disease. Elsewhere in this issue 
of the Journal, in another 26-week study, called 
PRECISE 2, Schreiber et al.9 show that mainte-
nance therapy with certolizumab pegol is effective 
in patients with moderate-to-severe Crohn’s dis-
ease who had had a response to open-label in-
duction.

Me thods

Patients

This multicenter, randomized, double-blind, pla-
cebo-controlled trial was conducted at 171 centers 
between December 2003 and May 2005. The pro-
tocol was approved by the institutional review 
board at each center. All patients gave written in-
formed consent.

Eligible patients were adults who had had ac-
tive Crohn’s disease for at least 3 months with a 
Crohn’s Disease Activity Index (CDAI) score of 
220 to 450.10 The CDAI is a weighted, composite 
index of eight items (stool frequency, severity of 
abdominal pain, degree of general well-being, 
presence or absence of extraintestinal manifes-
tations or fistula, use or nonuse of antidiarrheal 
agents, presence or absence of an abdominal mass, 
hematocrit, and body weight), with scores ranging 
from approximately 0 to 600, with a higher score 
indicating more severe disease activity. Patients 
could receive concomitant therapy with stable 
doses of 5-aminosalicylates, prednisolone or its 
equivalent (at a dose of 30 mg per day or less), 
azathioprine, 6-mercaptopurine, methotrexate, or 
antibiotics. Patients with the short-bowel syn-
drome, an ostomy, obstructive symptoms with 
strictures, an abscess, a history of tuberculosis, 
positive results on chest radiography or the puri-
fied-protein-derivative tuberculin skin test, demy-
elinating disease, or cancer were not eligible. Pa-
tients who had received any anti-TNF agent within 
the previous 3 months or who had had a severe 
hypersensitivity reaction or a lack of response to 
the first dose of another TNF antagonist were 
also ineligible.

Study Design 

Patients were randomly assigned to receive subcu-
taneous injections of certolizumab pegol at a dose 
of 400 mg (certolizumab group) or placebo at weeks 
0, 2, and 4 and then every 4 weeks. They were fol-
lowed through week 26. Randomization was per-
formed centrally and was stratified according to 
the serum level of CRP (≥10 or <10 mg per liter), 
the use of concurrent glucocorticoids, and the use 
of concurrent immunosuppressive drugs. Decreas-
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es of at least 100 points and 70 points in the CDAI 
score were calculated, and remission was defined 
as an absolute CDAI score of 150 or less.10,11 Pa-
tients provided responses to the Inflammatory 
Bowel Disease Questionnaire (IBDQ), with scores 
ranging from 32 to 224, with higher scores indi-
cating a better quality of life. A response was de-
fined as an increase of at least 16 points in the total 
score, as compared with the score recorded during 
the first week of the study.12 Patients with fistulas 
were evaluated for closure with the use of pre-
defined criteria.13,14

Doses of concomitant medications remained 
constant, except that the dose of glucocorticoids 
could be reduced at the discretion of the investi-
gator. Treatment was considered to have failed in 
any patient in whom the glucocorticoid dose was 
increased above the baseline dose.

A committee of academic investigators and 
UCB Pharma scientists designed the study. Data 
were collected and analyzed by ICON Clinical Re-
search. The academic authors vouch for the verac-
ity and completeness of the data and data analy-
ses. Both the academic and industry authors wrote 
the first and subsequent drafts of the manuscript.

Efficacy and Safety

At weeks 0, 2, 4, 6, 8, 12, 16, 20, 24, and 26, pa-
tients were evaluated in the clinic. Data were col-
lected from diaries kept by patients, adverse events 
and concomitant medications were recorded, and 
laboratory tests were performed. Antibodies to cer-
tolizumab pegol were assessed with the use of an 
enzyme-linked immunosorbent assay. An antibody 
level of more than 2.4 U per milliliter (an increase 
by a factor of 2 over the value in a reference pop-
ulation)15 was defined as the lower limit of detec-
tion. The health-related quality of life was mea-
sured at weeks 0, 6, 16, and 26 with the use of the 
IBDQ.12

Statistical Analysis

Primary end points were a decrease of at least 100 
points in the CDAI score at week 6 and at both 
weeks 6 and 26 in patients with a baseline serum 
CRP level of at least 10 mg per liter. Secondary end 
points included remission at week 6 and at both 
weeks 6 and 26 in patients with a baseline serum 
CRP level of at least 10 mg per liter and a decrease 
of at least 100 points in the CDAI score and remis-
sion at week 6 and at both weeks 6 and 26 among 
all patients, regardless of the CRP concentration. 

Patients who discontinued either certolizumab peg
ol or placebo were considered either not to have 
a response or not to be in remission from the time 
of discontinuation. If patients received rescue ther-
apy during the study, their treatment was consid-
ered to have failed, starting at the time of the 
administration of the first rescue therapy. The in-
tention-to-treat population included all patients 
who had received at least one injection of study 
drug and had had at least one efficacy evaluation 
after the first injection.

Baseline characteristics were compared with 
the use of the chi-square test for categorical vari-
ables and analysis of variance for continuous vari-
ables. The proportions of patients who had a de-
crease of at least 100 points in the CDAI score, 
remission, or IBDQ response in each study group 
were compared with the use of logistic regression 
with adjustment for geographic region, use of glu-
cocorticoids, use of immunosuppressive drugs, 
and the baseline CRP level (overall population 
only). A closed testing procedure was used to con-
trol for multiple comparisons across secondary 
end points.16 All comparisons were made with the 
use of a two-sided significance level of 0.05. Test-
ing of hypotheses was performed for the second-
ary outcomes only if the primary end point was 
significant. Safety measures were compared with 
the use of the chi-square test. All efficacy analyses 
were performed according to the intention-to-treat 
principle.

For the primary end point of a decrease of at 
least 100 points in the CDAI score at both weeks 
6 and 26, we estimated that 302 patients were 
needed to provide a power of 85% to detect a dif-
ference of 15% between study groups in response 
rates in patients with a baseline CRP level of at 
least 10 mg per liter, assuming a rate of response 
of 30% in the certolizumab group and 15% in the 
placebo group. We planned to recruit an equal 
number of patients with a baseline CRP level of 
less than 10 mg per liter into a separate stratum, 
yielding a total sample size of 604 patients.

R esult s

Patients

Figure 1 shows the assignments of patients to study 
groups. The baseline characteristics were similar 
in the two groups. Of patients in the overall pop-
ulation, 185 of 659 (28%) had previously received 
and discontinued infliximab (Table 1).

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on May 11, 2008 . For personal use only. No other uses without permission. 


















