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ABSTRACT

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

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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CERTOLIZUMAB PEGOL FOR THE TREATMENT OF CROHN’S DISEASE

UMOR NECROSIS FACTOR « (TNF-@) IS IM-

portant in the pathogenesis of Crohn’s dis-

ease.! 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-« thera-
py.>3 Scheduled maintenance therapy is also effec-
tive for patients who have a response to induction
therapy with these agents.*> 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-a. 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.®” A previous study
suggested that induction treatment with certoliz-
umab pegol might be effective in patients with
moderate-to-severe Crohn’s disease.® 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.° 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.

METHODS

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 450.1° 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
0f400 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 (210 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.1%1* 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.'? Patients with fistulas
were evaluated for closure with the use of pre-
defined criteria.*31

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)®s 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.™2

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.'® 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.

RESULTS

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).
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EFFICACY
Primary End Points

Among patients with a baseline CRP level of at least
10 mg per liter, 54 of 145 in the certolizumab group
(37%) had a decrease of at least 100 points in the
CDAI score at week 6, as compared with 40 of 154
in the placebo group (26%, P=0.04). At both weeks
6 and 26, the corresponding values were 31 of 144
(22%) and 19 of 154 (12%), respectively (P=0.05).

Secondary End Points and Exploratory Analyses

In the overall population, 115 of 327 patients in the
certolizumab group (35%) had a decrease of at least
100 points in the CDAI score at week 6, as com-
pared with 87 of 325 in the placebo group (27%,
P=0.02). At both weeks 6 and 26, 75 of 325 patients
in the certolizumab group (23%) had a response,
as compared with 52 of 325 in the placebo group
(16%, P=0.02). Use of immunosuppressive agents,
concomitant glucocorticoid therapy, previous treat-
ment with infliximab, and smoking status were
not associated with the magnitude of response ei-
ther at week 6 or at both weeks 6 and 26 (Table 2).
Differences between the certolizumab group and
the placebo group were significant by week 2 and
remained so at week 26 (Fig. 2A and 2B).

Rates of remission at week 6 and at both weeks
6 and 26 among patients with a baseline CRP level
of at least 10 mg per liter and in the overall popu-
lation did not differ significantly in the two study
groups (Table 2). The rate of remission was com-
pared at nine time points, and the difference was
significant at weeks 4 and 26 (Fig. 2C).

The median CDAI scores and the mean CRP
levels over time are shown in Figures 2D and 2E.
Through week 26, 14 of 46 patients in the certo-
lizumab group (30%) had fistula closure, as
compared with 19 of 61 patients in the placebo
group (31%).

Among all patients, 140 of 331 in the certoliz-
umab group (42%) had an IBDQ response at week
26, as compared with 108 of 328 in the placebo
group (33%, P=0.01). The mean (+SD) increase in
IBDQ total scores for all patients from baseline to
week 26 was 26.4%35.1 points in the certolizumab
group and 20.5+33.1 points in the placebo group
(P=0.03, by analysis of covariance with the last
observation carried forward).

ADVERSE EVENTS
The incidence of adverse events was generally sim-
ilar in the two study groups (Table 3). Nasopharyn-

976 Patients underwent

| 314 Were not eligible

662 Underwent randomization

2 Did not receive
treatment

:

329 Were assigned to receive
placebo
156 Had CRP =10 mg/liter

:

331 Were assigned to receive
certolizumab pegol
146 Had CRP =10 mg/liter

153 Withdrew from study
39 Had an adverse event
2 Did not comply with
protocol
9 Withdrew for personal
reasons
19 Were withdrawn for clinical
reasons
113 Had lack of improvement
or worsening of disease
6 Withdrew for other reasons

129 Withdrew from study
37 Had an adverse event
3 Did not comply with
protocol
23 Withdrew for personal
reasons
13 Were withdrawn for clinical
reasons
2 Were lost to follow-up
79 Had lack of improvement
or worsening of disease
5 Withdrew for other reasons

176 Completed 26 wk (53.5%)

202 Completed 26 wk (61.0%)

Figure 1. Enroliment and Outcomes.

The safety population included 660 patients who underwent randomiza-
tion. Two patients who were assigned to receive certolizumab pegol were
excluded from the safety population because they did not receive the study
medication. The intention-to-treat population included 659 patients. One
patient who was assigned to the placebo group was excluded from this
population because no data were available after baseline. Patients could
have more than one reason for withdrawal after randomization.

gitis occurred in 13% of patients in the certolizu-
mab group and 8% in the placebo group (P=0.03).
One 22-year-old male patient in the certolizumab
group died from an acute myocardial infarction,
hypertensive heart disease, and metastatic lung
cancer. He had received three doses of certolizu-
mab pegol during a 41-day period and then had
discontinued therapy 10 months before his death.
He had received 19 infusions of infliximab previ-
ously, and at the time of his death he was receiving
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Table 1. Characteristics of the Patients in the Intention-to-Treat Population.*
Placebo Group  Certolizumab Group
Variable (N=328)7} (N=331) P Value
Mean age — yr (range) 38412 (18-77) 3712 (18-73) 0.26
Male sex — no. (%) 131 (40) 157 (47) 0.52
Mean body-mass indexi: 24+5 24+5 0.94
Duration of disease — yr{ 0.48
Mean 8 7
Median 5 5
Range <1-40 <1-44
Current smoker — no. (%) 107 (33) 104 (31) 0.74
CDAI score
Mean 297462 300+64 0.59
Range 161-513 149-491
Geometric mean of CRP — mg/liter (range) 9 (2-244) 8 (2-205) 0.64
Disease site — no. (%)9
Terminal ileum 87 (27) 95 (29) 0.53
Colon 74 (23) 87 (26) 0.27
lleocolon 167 (51) 149 (45) 0.13
Previous infliximab therapy||
Any therapy — no. (%) 85 (26) 100 (30) 0.22
Median infusions — no. (range) 5 (1-22) 4 (1-29)
Previous hypersensitivity reaction — no. (%) 17 (5) 17 (5)
Resection performed — no. (%) 113 (34) 118 (36) 0.75
Concurrent treatment at study entry — no. (%)**
Glucocorticoids only 75 (23) 72 (22) 0.73
Immunosuppressive agents only 66 (20) 69 (21) 0.82
Glucocorticoids combined with immunosuppressive agents 55 (17) 57 (17) 0.88
Neither glucocorticoids nor immunosuppressive agents 132 (40) 133 (40) 0.99

Data were not available after baseline for one patient.
Data are for 329 patients in the certolizumab group.
Data are for 327 patients in the placebo group.

e %

have more than one disease site.

Plus—minus values are means +SD. Body-mass index is the weight in kilograms divided by the square of the height in meters.

For patients with disease in the upper gastrointestinal tract, another section also had to be involved. Patients could

| Documention of a previous loss of response to infliximab was not required for study inclusion.
** [mmunosuppressive agents included azathioprine, mercaptopurine, and methotrexate.

methotrexate, azathioprine, and prednisone. No
other study patients died.

Cancer developed in four patients: two in the
certolizumab group (the above-mentioned 22-year-
old man with metastatic lung cancer and a 44-
year-old man with adenocarcinoma of the rectum,
who received two doses of certolizumab pegol for
20 days in combination with prednisone) and two
in the placebo group (a 21-year-old woman with
carcinoma in situ of the cervix, who received pla-
cebo for 161 days in combination with prednisone,

and a 33-year-old woman with Hodgkin’s lym-
phoma, who received placebo for 117 days in com-
bination with 6-mercaptopurine).

Serious infections occurred in 7 of 331 patients
in the certolizumab group (2%) and 3 of 329 in the
placebo group (<1%) (Table 3). One or more injec-
tion-site reactions occurred in 9 of 331 patients in
the certolizumab group (3%) and 47 of 329 pa-
tients in the placebo group (14%) (Table 3). No
clinically significant changes in laboratory values
occurred in either study group. For patients for

N ENGL) MED 357;3 WWW.NEJM.ORG JULY 19, 2007

Downloaded from www.nejm.org on November 11, 2009 . For personal use only. No other uses without permission.

Copyright © 2007 Massachusetts Medical Society. All rights reserved.



CERTOLIZUMAB PEGOL FOR THE TREATMENT OF CROHN’S DISEASE

Table 2. Summary of Primary and Secondary End Points and Exploratory Analyses in the Intention-to-Treat Population.*

Variable

A decrease of =100 points in the CDAI score
With baseline CRP level of =10 mg/liter

At week 6
At weeks 6 and 26
All patients
At week 6
At weeks 6 and 26
No immunosuppressive agents at baseline
At week 6
At weeks 6 and 26
Immunosuppressive agents at baseline
At week 6
At weeks 6 and 26
No glucocorticoids at baseline
At week 6
At weeks 6 and 26
Glucocorticoids at baseline
At week 6
At weeks 6 and 26
No previous treatment with infliximab
At week 6
At weeks 6 and 26
Previous treatment with infliximab
At week 6
At weeks 6 and 26
Patients with remission
With baseline CRP level of 210 mg/liter
At week 6
At weeks 6 and 26
All patients
At week 6
At weeks 6 and 26

Placebo Group Certolizumab Group P Value
no. ftotal no. (%)

40/154 (26) 54/145 (37) 0.04
19/154 (12) 31/144 (22) 0.05
87/325 (27) 115/327 (35) 0.02
52/325 (16) 75/325 (23) 0.02
57/204 (28) 70/202 (35) 0.14
33/204 (16) 47/201 (23) 0.08
30/121 (25) 45/125 (36) 0.06
19/121 (16) 28/124 (23) 0.20
49/195 (25) 72/200 (36) 0.02
33/195 (17) 46/199 (23) 0.13
38/130 (29) 43/127 (34) 0.37
19/130 (15) 29/126 (23) 0.08
70/240 (29) 91/229 (40) 0.01
43/240 (18) 60/228 (26) 0.03
17/85 (20) 24/98 (24) 0.47
9/85 (11) 15/97 (15) 0.41
26/154 (17) 32/146 (22) 0.29
13/154 (8) 19/145 (13) 0.24
57/326 (17) 71/329 (22) 0.17
32/326 (10) 47/327 (14) 0.07

* Primary end points were a reduction 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 remission at week 6 and at both weeks 6 and 26 among all patients, regardless
of the CRP level. Post hoc exploratory analyses were conducted on the use of immunosuppressive agents, concomitant
glucocorticoid therapy, and previous treatment with infliximab.

whom data were available at both the baseline and
the final visits, new antinuclear antibodies devel-
oped in 5 of 279 patients in the certolizumab
group (2%) and in 3 of 277 patients in the placebo
group (1%).

ANTIBODIES TO CERTOLIZUMAB PEGOL

Detectable anti-certolizumab antibodies developed
in 26 of 331 patients in the certolizumab group
(8%). Antibodies developed in 5 of 126 patients
who received concomitant immunosuppressive
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Figure 2. Efficacy of Certolizumab Pegol, as Compared
with Placebo.

As evaluated on the CDAI, percentages of patients with
a reduction of at least 70 points (Panel A) or at least
100 points (Panel B) are shown. Also shown are rates
of remission over time (Panel C), median CDAI scores
(Panel D), and mean levels of CRP (Panel E). The as-
terisks indicate that values for the certolizumab group
and the placebo group have nonoverlapping 95% con-
fidence intervals.

[ Placebo M Certolizumab pegol

46 46
43 46

>
=70-Point Decrease in CDAI (%)

Weeks

agents (4%) and in 21 of 205 who did not receive
such therapy (10%).

DISCUSSION

Treatment with certolizumab pegol was associat-
ed with a modest benefit in the rates of response
at week 6 and at both weeks 6 and 26, as compared
with placebo, but not with a significant improve-
ment in remission. Significant differences in re-

100-Point Decrease in CDAI (%)

Weeks

=

sponse were observed as early as week 2 after ad-

ministration of certolizumab pegol, suggesting a ¢
rapid onset of action. Subgroup analyses showed

a consistent effect in the certolizumab group re- 3
gardless of the baseline CRP level, use of concom- H
itant immunosuppressive therapy, use of glucocor- é
ticoids, or previous treatment with infliximab. &

Patients with moderate-to-severe Crohn’s dis-
ease were recruited for the PRECISE 1 and 2 trials
at different sites during the same period with the Weeks

use of identical inclusion and exclusion criteria. In
the PRECISE 1 trial, patients were randomly as-

signed to receive blinded therapy with subcutane-
ous injections of either 400 mg of certolizumab 3z 3007 Placebo
pegol or placebo at 0, 2, and 4 weeks and then S ZSO—M
every 4 weeks. In the PRECISE 2 trial, patients re- S :

. . . T 200+ Certolizumab pegol
ceived open-label therapy with 400 mg of certoliz- s
umab pegol at weeks 0, 2, and 4, and then pa- B0 aion

. . c
Flents who had a decrease of at least 100 points S R
in the CDAI score at week 6 were randomly as- Weeks
signed to receive blinded treatment with 400 mg
E

of certolizumab pegol or placebo every 4 weeks.?
In the PRECISE 1 trial, the rates of a decrease 12+

of at least 100 points in the CDAI score and remis- Placebo

sion in the certolizumab group at week 6 among g

all patients were 35% and 22%, respectively; in the \’//._,/o—\,

PRECISE 2 trial, the values were 64% and 43%, & Certolizumab pegol

respectively. The reasons for these differences are

unclear. A meta-analysis of response rates among 0

patients with Crohn’s disease who received placebo

Mean CRP (mg/liter)

T T T T T T T T T
0 2 4 6 8 12 16 20 24 26
Weeks

showed wide variation among studies.?” Presum-
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Table 3. Adverse Events in the Safety Population.

Event

Adverse events
Any event
Event in =5% of group
Headache
Nasopharyngitis
Abdominal pain
Exacerbation of Crohn’s disease
Nausea
Urinary tract infection
Arthralgia
Pyrexia
Vomiting
Back pain
Injection-site pain
Event related to study drug
Any injection-site reaction™
Serious adverse eventsy
Infection or infestation
Abscess
Perianal
Muscle
Limb
Any
Gastroenteritis
Urinary tract infection

Neoplasm (benign, malignant, or unspecified, including cysts
and polyps)

Metastatic lung cancer
Rectal cancer
Cervical carcinoma, stage 0
Hodgkin's disease
Adverse events leading to withdrawal from study

Adverse events leading to death

Placebo Group  Certolizumab Group
(N=329) (N=331)

no. of patients (%)

260 (79) 269 (81)
54 (16) 60 (18)
27 (8) 44 (13)
37 (11) 37 (11)
37 (11) 33 (10)
27 (8) 26 (8)
17 (5) 25 (8)
16 (5) 22 (7)
22 (7) 21 (6)
11 (3) 18 (5)
17 (5) 9(3)
23 (7) 4 (1)

120 (36) 108 (33)
47 (14) 9(3)
23 (7% 34 (10)§

3 (<1) 729

2 (<1) 4(1)
1<)
1(<1)

1(<1) 0

0 1(<1)

0 1 (<1)

2 (<1) 2 (<1)
1(<1)
1(<1)

1 (<1)

1(<1)

39 (12) 36 (11)
0 1 (<1)%

P Value

0.47

0.56
0.04
0.98
0.59
0.87
0.21
0.32
0.86
0.19
0.11
<0.001
0.30
<0.001
0.13

0.79

Injection-site reactions included all events that occurred at the injection site and were temporally related to the injec-

tion of a study drug.
i Patients could have more than one serious adverse event.
I Patients had 30 events.
§ Patients had 49 events.
q Patients had 9 events.
| Patient had 2 events.

** One death was reported more than 10 months after the patient (a 22-year-old man) had withdrawn from the study.
Acute myocardial infarction, hypertensive heart disease, and metastatic lung cancer were recorded on the death certifi-
cate. In the opinion of the investigator, none of the conditions were considered to be related to certolizumab pegol.
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ably, the fact that patients in the PRECISE 1 trial
knew that they would receive 26 weeks of blinded
therapy influenced their assessment of some of
the more subjective measures of the CDAI score,
such as abdominal pain and overall well-being.1°
As reported in the meta-analysis, we observed a
gradual rise in the rates of a decrease of at least
100 points in the CDAI score and remission in the
placebo group until week 10. One possible expla-
nation for this phenomenon is the effect of the
concomitant baseline medications.

In a previous phase 2 study of induction ther-
apy with certolizumab pegol in patients with ac-
tive Crohn’s disease, post hoc analyses showed
a greater difference in rates of response and re-
mission between the certolizumab group and the
placebo group in patients with a baseline CRP
level of at least 10 mg per liter.® In contrast, in the
PRECISE 1 and 2 trials, in which patients were
prospectively stratified on the basis of whether
they had a baseline CRP level of at least 10 mg per
liter, there were no apparent significant differences
in rates of a decrease of at least 100 points in the
CDAI score and remission between patients with
an elevated CRP baseline level and the overall pop-
ulation. Thus, our data, taken together with the
data from the PRECISE 2 trial, do not indicate that
the baseline CRP level is predictive of rates of ei-
ther a decrease of at least 100 points in the CDAI
score or remission or the treatment effect.

The absolute response rates after treatment with
certolizumab pegol or placebo in the subgroup of
patients who had previously been treated with in-
fliximab were lower than the absolute rates in
patients who had never received anti-TNF therapy.
Subgroup analyses in other trials of anti-TNF
agents and other biologic agents in patients with
moderate-to-severe Crohn’s disease have shown
similar results.>18:19

The results of placebo-controlled induction ther-
apy for 26 weeks with certolizumab pegol cannot
be compared with results obtained with other TNF
antagonists — infliximab and adalimumab — in
induction trials with a duration of 4 weeks.?31°
Three TNF antagonists — infliximab, adalimu-
mab, and certolizumab pegol — have been shown
to be effective maintenance therapies in patients
who have previously responded to open-label in-
duction therapy with a TNF antagonist.#>° In the
PRECISE 1 trial, the remission rate at week 26 was
29% without preselection for a response to open-
label induction, as seen in several maintenance
trials, including A Crohn’s Disease Clinical Trial

Evaluating Infliximab in a New Long-Term Treat-
ment Regimen (ACCENT),* Crohn’s Trial of the
Fully Human Antibody Adalimumab for Remis-
sion Maintenance (CHARM),S and the PRECISE 2
trial.® A direct comparison of the results of these
similarly designed trials is not appropriate. Ran-
domized, double-blind, controlled trials comparing
certolizumab pegol with other TNF antagonists
are required to determine the efficacy of certoliz-
umab pegol, as compared with other agents.

The rate of serious adverse events was 10% in
patients treated with certolizumab pegol and 7%
in patients treated with placebo. The development
of serious fungal, bacterial, or viral infections is
an important problem common to all TNF antago-
nists. Serious infection occurred in 2% of patients
who received certolizumab pegol. Cancer devel-
oped in two patients in each study group. The rate
of injection-site reaction with certolizumab pegol
was low.

Anti—certolizumab pegol antibodies developed
in 8% of the patients who received certolizumab
pegol. These results are similar to those reported
previously for patients with Crohn’s disease.®® Al-
though we observed a lower incidence of antibody
formation in patients who received concomitant
treatment with immunosuppressive agents, the
relative therapeutic index of combination therapy
in comparison to that of certolizumab pegol mono-
therapy is unknown.

In conclusion, certolizumab pegol was associ-
ated with a modest improvement in response but
no improvement in remission rate, as compared
with placebo, in patients with moderate-to-severe

Crohn’s disease.
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APPENDIX
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Hospital, Melbourne; B. Crotty, Austin Health, Heidelberg, Melbourne; A. Duggan, John Hunter Hospital, New Lambton; T. Florin,
Mater Adult Hospital, South Brisbane; P. Gibson, Box Hill Hospital, Box Hill; R. Leong, Bankstown-Lidcombe Hospital, Bankstown; F.
Macrae, Royal Melbourne Hospital, Parkville; M. Merrett, Frankston Hospital, Frankston; B. Mitchell, Launceston General Hospital,
Launceston; G. Phelps, Ballarat Base Hospital, Ballarat; G. Radford-Smith, Royal Brisbane and Women’s Hospital, Brisbane; Belarus —
Y. Marakhouski, 1st Minsk Clinical Hospital, Minsk; S. Pimanau, Vitebsk Regional Hospital, Vitebsk; A. Varabei, Minsk Regional
Clinical Hospital, Minsk Region; Belgium — M. De Vos, Uz Ghent, Ghent; E. Louis, Centre Hospitalier Universitaire de Liege, Liege; A.
Van Gossum, Hospital Erasme, Brussels; S. Vermeire, University Hospital Gasthuisberg, Leuven; Bulgaria — Z. Krastev, Clinic of Gas-
troenterology, Sofia; S. Stoinov, Multiprofile Hospitals for Active Treatment Queen loanna, Sofia; Canada — V. Plourde, Hopital Saint-
Luc du Centre Hospitalier de I'Universite de Montreal, Montreal; A. Rostom, Ottawa Hospital, Ottawa; Czech Republic — Z. Dostalik,
Municipal Hospital Ostrava Fifejdy, Ostrava; P. Drastich, Institute of Clinical and Experimental Medicine, Prague; 1. Gregar, Private In-
ternal Clinic, Olomouc; J. Hajek, Hospital Pardubice, Pardubice; A. Hep, University Hospital Brno, Brno; Z. Hradecka, Hospital with
Out-patient Clinic, Melnik; M. Konecny, Faculty Hospital Olomouc, Olomouc; M. Lukas, IV Internal Clinic of Gastroenterology, Prague;
0. Shonova, Hospital Ceske Budejovice, Ceske Budejovice; M. Volfovd, Hepato-Gastroenterologie, Hradec Kralove; Z. Zadorova, Fac-
ulty Hospital Kralovske Vinohrady, Prague; P. Zdenek, University Hospital Plzen, Plzen; Estonia — B. Margus, East Tallin Central Hos-
pital, Tallinn; R. Salupere, Tartu University Clinics, Tartu; Germany — B. Bokemeyer, Minden; A. Dignass, Charite-Campus Virchow
Klinikum, Berlin; J. Emmrich, University Rostock, Rostock; R. Heimann, Minden; S. Hollerbach, Hospital Celle, Celle; H. Kramm,
Berlin; K. Kruis, Evangelic Hospital Kalk, Cologne; H. Lochs, Campus Charite Mitte, Berlin; P. Malfertheiner, Otto-von-Guericke-Uni-
versitit Magdeburg, Magdeburg; T. Ochsenkiihn, University of Munich-GroRhadern, Munich; H. Porst, Hospital Dresden-Friedrich-
stadt III, Dresden; S. Schreiber, Klinikum der Christian-Albrechts, Kiel; S. Seidler, Medical School of Hannover, Hannover; H. Stahl,
ClinPharm International, Leipzig; J. Stein, Klinikum der Johann Wolfgang Goethe Universitit, Frankfurt; Hong Kong— W. Leung, Prince
of Wales Hospital, Shatin; Hungary — I. Altorjay, University of Debrecen, Debrecen; L. Bene, Peterfy Teaching Hospital, Budapest; J.
Lonovics, Szent Gyorgyi Albert University, Szeged; L. Simon, County Hospital Szekszard, Szekszard; B. Hunyady, University of Pecs,
Pecs; Italy — G. Bianchi-Porro, Azienda Ospedaliera Luigi Sacco, Milan; M. Campieri, Azienda Ospedaliera S. Orsola-Malpighi, Bo-
logne; M. Cottone, Istituto di Medicina Generale, Palermo; C. Petruzziello, Cattedra di Gastroenterologia, Rome; C. Prantera, Azienda
Ospedaliera S. Camillo-Forlanini, Rome; 1. Tolmanis, Gastro Centre for Digestive Diseases, Riga; Latvia — A. Danilans, P. Stradina
Clinical University Hospital, Riga; Norway — R. Torp, Sentralsjukehuset I Hedmark, Hamar; Poland — J. Bogdal, Oddzial Kliniczny,
Cracow; J. Chojnacki, Wewnetrznych Uniwersytet Medyczny, Lodz; E. Czajkowska-Kaczmarek, Niepubliczny Zaklud Opieki Zdrowotnej
(NZOZ) Polimedica, Lodz; Z. Hebzda, 5 Wojskowy Szpital Kliniczny z Poliklinika, Cracow; D. Henzler, Szpital Wojewddzki, Opole; M.
Klopocka, Samodzielny Publiczny Zaklud Opieki Zdrowotnej Wojewodzki Szpital im Bydgoszcz; 1. Krasnodebski, Klinika Chirurgii
Ogolnej, Warsaw; J. Leszczyszyn, EuroMediCare Instytut Medyczny, Wroclaw; K. Marlicz, Klinika Gastroenterologii Pomorskiej, Szczecin;
L. Paradowski, Akademia Medyczna we Wroclawiu Katedra, Wroclaw; R. Petryka, NZOZ Vivamed, Warsaw; G. Rydzewska, Central
Clinical Hospital of Ministry of Home Affairs, Warsaw; J. Sasiewicz, Klinika Gastroenterologii Wojewddzki Szpital Zespolony, Bialystok;
M. Stomka, Katedra i Klinika Gastroenterologii Akademii Medycznej, Lublin; G. Wallner, II Klinika Chirurgii Ogdlnej, Lublin; Republic
of Georgia — G. Mukhashavria, Center of Coloproctology, Tbilisi; Russia — O. Alekseeva, MLPU City Hospital #33, Nizhny Novgorod;
A. Baranovsky, MAPS, St. Petersburg; O. Dolgikh, Zheleznodorozhnaya Bolnitsa, Samara; V. Grinevich, St. Elizabeth City Hospital, St.
Petersburg; I. Khalif, State Scientific Centre of Coloproctology, Moscow; A. Lakhin, Lipetsk Regional Clinical Hospital, Lipetsk; T.
Mikhailova, State Scientific Centre of Coloproctology, Moscow; V. Simanenkov, SPZ MAPs Hospital 26, St. Petersburg; O. Solovyev,
Dvizhenie Clinic, Volgograd; E. Tkachenko, I. I. Mechnikov Saint Petersburg State Medical Academy, St. Petersburg; M. Yurkov, City
Hospital number 24, Moscow; Slovenia — B. Birsa, Splosna Bolnisinica Celje, Celje; 1. Ferkolj, Klinicni Center Ljubljana, Ljubljana; B.
Gorjup, General Hospital Novo Mesto, Novo Mesto; South Africa — H. Bloch, 2H Arun Place, Western Cape; P. Honiball, Arcadia,
Pretoria; A. Jacovides, Health Emporium, Midrand, Gauteng; A. Pappas, Mayo Clinic 2, Johannesburg; H. Schneider, Milpark Hos-
pital, Johannesburg; P. Van Eeden, Panorama Medi-Clinic, Cape Town; J. Wright, Kingsbury Hospital, Cape Town; Sweden — R.
Befrits, Karolinska Hospital, Stockholm; A. Daniellson, Norrlands University Hospital, Umed; R. Lofberg, Sophiahemmet, Stockholm;
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Ukraine — O. Babak, Research Institute of Therapy, Kharkov; R. Dutka, Lviv City Clinic No. 5, Ukraine; N. Gubergrits, Donetsk Re-
gional Clinical Territorial Union, Donetsk; E. Levchenko, Odessa Clinical Regional Hospital, Odessa; United States — C. Barish, Wake
Research Associates, Raleigh, NC; 1. Bassan, Venture Research Institute, North Miami Beach, FL; S. Behar, Medical Research Unlimited,
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R. Chasen, Maryland Digestive Disease Research, Laurel, MD; R. Cohen, University of Chicago, Chicago; K. Das, University of Medicine
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W. Sandborn, Mayo Clinic, Rochester, MN; C. Schmitt, Southeastern Clinical Research, Chattanooga, TN; J. Schneider, Renstar Medical
Research, Plantation, FL; R. Schuman, Affiliates in Gastroenterology, Florham Park, NJ; H. Schwartz, Miami Research Associates, Mi-
ami; D. Silvers, Drug Research Services, Metairie, LA; C. Sninsky, Florida Medical Research Institute, Gainesville, FL; J. Terdiman,
University of California San Francisco, San Francisco; R. Tobias, Birmingham Gastroenterology Associates, Birmingham, AL; E. Valle,
Digestive Disorders Associates, Annapolis, MD; J. Willis, Digestive and Liver Disease Specialists, Norfolk, VA; F. Wilson, Medical Uni-
versity of South Carolina, Charleston; J. Wo, University of Louisville School of Medicine, Louisville, KY; L. Wruble, Summit Research

Solutions, Memphis Gastroenterology, Memphis, TN; Z. Younes, Gastroenterology Center of the Mid South, Germantown, TN.
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