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Abstract

Background and Aims: Efficacy of adalimumab in Crohn’s disease (CD) has not been shown in
China. The aim of this study was to evaluate the efficacy and safety of adalimumab in Chinese

patients with CD.

Methods: This 26-week, multicenter, phaselll study evaluated patients with moderately to
severely active CD and elevated high-sensitivity C-reactive protein (=3 mg/l) who were naive
to anti-tumor necrosis factor therapy. Patients were randomized to double-blind adalimumab
160/80mg at weeks 0/2 and 40 mg at weeks 4/6 or placebo at weeks 0/2 followed by blinded
adalimumab 160/80 mg at weeks 4/6. At week 8, all patients received open-label 40mg
adalimumab every other week through week 26. The primary endpoint was clinical remission
[CD activity index (CDAI) <150] at week 4. Clinical remission at week 26 was assessed in
week-8 responders (decrease in CDAI =70 points at week 8 from baseline) and compared with
a clinically meaningful threshold of 30%. Adverse events (AEs] were recorded throughout the

study.

Results: At baseline, 205 patients were enrolled, with mean [standard deviation (SD]] age of
32.9 (9.9) years and CD duration of 2.7 (3.0] years. At week 4, 38/102 patients (37%) receiving
adalimumab and 7/103 (7%) receiving placebo (p < 0.001) achieved clinical remission. Among
week-8 responders, 93/144 (65%) achieved clinical remission at week 26 (p<0.001). No
unexpected AEs and no malignancies, active tuberculosis, or deaths were reported.
Conclusions: Adalimumab induced and maintained remission in Chinese patients with CD.
Safety results were consistent with the known safety profile of adalimumab.
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Introduction

The incidence rates of inflammatory bowel dis-
ease (IBD), including Crohn’s disease (CD),
have recently increased in geographic regions
with traditionally low prevalence, such as Asia.l-?
Risk factors in developing nations include envi-
ronmental exposures in childhood, immunologic
factors, hygiene, and diet.2* However, there is

evidence that a number of risk factors differ
between Western and Asian patients with CD.
Studies characterizing Asian patients with IBD
have found that susceptibility genes differ from
those of Western populations.>”7 Although clini-
cal phenotypes are similar in Asian and Western
populations, some studies report differences in
disease location and surgical rates.>
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The increased incidence of CD in Asia was ini-
tially theorized to result from better disease
awareness and diagnosis.> However, improved
diagnostic techniques and facilities were available
before the increase in incidence and have not
changed.? Increased disease awareness is insuffi-
cient to account for the incidence increase
observed in recent decades.?37 Increased inci-
dence is most likely attributable to environmental
and lifestyle factors tied to socioeconomic changes
and rapid industrialization.2#

The standard of care for moderate to severe CD in
China has been corticosteroids and immunosup-
pressants.® However, these treatments are often not
sufficient and can have serious adverse effects, espe-
cially if used long term.®-!! Corticosteroids are
effective in inducing remission, although prolonged
exposure can lead to steroid dependence, steroid
resistance, or surgery.%1%12 Adverse effects are com-
mon®!2; long-term prednisone therapy is linked
with infection and death in patients with CD.13
Although treatment guidelines recommend immu-
nomodulators as maintenance therapies,!* clinical
evidence shows that immunomodulators are associ-
ated with suboptimal efficacy.!>16 A recent case-
control study of a French registry suggested that the
benefits of azathioprine therapy may be offset by the
increased risk of treatment-related malignancy.!”

An approved treatment for Chinese patients with
CD that is refractory to corticosteroids, immuno-
suppressants, or both is infliximab, an anti—tumor
necrosis factor (TNF) antibody.%:!® However,
some patients do not respond to treatment, expe-
rience loss of response, or become intolerant to
the infusions,!%:20 suggesting the need to explore
alternative options. Adalimumab, a fully human
anti-TNF monoclonal antibody, has been shown
to induce and maintain remission in global clini-
cal trials of patients with CD,21-23 including a
Japanese program,?* but has not been studied in a
Chinese CD population in a registration program.
The purpose of this study was to evaluate the effi-
cacy and safety of adalimumab in induction and
maintenance treatment in adult Chinese patients
with moderately to severely active CD.

Methods

Study design
This was a 26-week, randomized, phaseIll study
of adalimumab in patients naive to anti-TNF

therapy conducted between 17 August 2015 and
15 December 2017 at 15 sites in China. The
study comprised an 8-week double-blind (DB)
period followed by an 18-week open-label (OL)
period. At the screening visit, patients were
assigned a unique identification number by the
interactive response technology (IRT) system.
Once enrolled, patients were randomized by the
IRT to a treatment group. During the DB period,
all study investigators, study site personnel, and
patients were blinded to each patient’s treatment.
To maintain blinding, prepackaged study drug
kits were assigned by the IRT according to the
patient’s randomized treatment schedule.

Patients were stratified by Crohn’s disease activ-
ity index (CDAI, <300/>300) and systemic cor-
ticosteroid wuse (yes/no) at baseline and
randomized 1:1 to adalimumab or placebo at
week 0 (Figure 1). Patients randomized to adali-
mumab received blinded adalimumab 160mg at
week 0, 80mg at week 2, and 40 mg at weeks 4
and 6. Patients randomized to placebo received
blinded placebo (same number of injections) at
weeks 0 and 2, then blinded adalimumab 160 mg
at week 4 and 80 mg at week 6. Patients originally
randomized to adalimumab received matching
placebo injections at weeks 4 and 6 so that all
patients received the same number of injections
through week 6. At week 8, all patients were
enrolled in an 18-week OL period and received
40mg adalimumab every other week (EOW). At
week 4, patients receiving oral corticosteroids
underwent mandatory corticosteroid dose taper-
ing at a rate of 5 mg/day/week or 2.5 mg/day/week
for patients receiving either >10mg/day or
<10mg/day prednisone (or equivalent), respec-
tively, and at a rate of 3 mg/day/week for patients
receiving <9 mg/day budesonide. Doses of other
CD-related medications (e.g., immunosuppres-
sants, aminosalicylates, and CD-related antibiot-
ics) were to remain stable during the study except
if treatment-related toxicities were considered
moderate to severe in the opinion of the investiga-
tor. At or after week 12, patients who experienced
an inadequate response to adalimumab could
increase their dosage to 80mg EOW. An inade-
quate response was defined as CDAI =200 and at
least one of the following criteria: an increase of
high-sensitivity C-reactive protein (hs-CRP) from
baseline of =1mg/l or hs-CRP =5mg/l. If the
patient continued to show an inadequate response
after dose escalation, the patient was discontin-
ued from the study.
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Figure 1. Study design. At week 4, patients receiving systemic corticosteroids had their corticosteroid dose
tapered. At or after week 12, patients who experienced an inadequate response could increase their dosage to

80mg EOW.
DB, double blind; EOW, every other week.

Before study initiation, all investigators obtained
approval from their respective independent ethics
committee or institutional review board at each
study site. The study was conducted in accord-
ance with the International Conference on
Harmonization Good Clinical Practice guideline.
Written informed consent was obtained from
each participant before screening for the study
occurred.

One amendment was made to the original pro-
tocol in October 2015 after enrollment of 51
patients. The remaining 154 patients were
enrolled under the protocol amendment that
clarified screening requirements and windows
for anti-HIV-1, hepatitis B virus, and anti-
hepatitis C to reduce unnecessary testing and
align with the seroconversion window of the
immunoassay used by the central laboratory.
The amendment also updated doses of immu-
nosuppressants in inclusion criteria to add that
half-tablet formulations should be considered
when rounding to determine dose, removed
efalizumab from the exclusion criteria because
this therapy was no longer available, and speci-
fied the location of the dysplasia exclusion crite-
rion to clarify that only gastric dysplasia and not
dysplasia of the gastrointestinal tract was

exclusionary to allow broader enrollment of
patients. No changes were made to study objec-
tives, choice or timing of endpoints, entry crite-
ria, planned statistical analyses, or any other
aspect of the study that would impact interpre-
tation of results.

Patient selection

Patients were eligible for inclusion if they were
adults (aged =18-<70years) naive to anti-TNF
therapy with moderately to severely active CD
(CDAI =220 and =450) and elevated hs-CRP
(=3 mg/l) who did not improve with conventional
therapy of oral corticosteroids and/or immuno-
suppressants. Elevated hs-CRP was used as a bio-
marker to ensure patients had active inflammatory
CD at the time of enrollment in lieu of perform-
ing endoscopy.?> During screening, patients
needed to have negative QuantiFERON-TB
Gold (QFT) test results as assessed by a central
laboratory and chest imaging results to rule out
the presence of active and latent tuberculosis
(TB). Patients were excluded if they had under-
gone surgical bowel resection within 6 months of
screening or planned surgical bowel resection;
symptomatic known obstructive strictures; inter-
nal or external fistula (with the exception of anal
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fistula without dysplasia; or had wundergone
ostomy or ileoanal pouch surgery.

Outcome measures

The primary endpoint was the proportion of
patients who achieved clinical remission (defined
as CDAI< 150 points) at week 4. The key sec-
ondary endpoint was patients who achieved clini-
cal remission at week 26 among week-8 responders
compared with the prespecified threshold of 30%.
Week-8 responders were defined as patients with
a decrease in CDAI=70 points at week 8 from
baseline. Two key secondary endpoints assessed
at week 4 were a decrease in CDAI =70 points
and a decrease in CDAI =70 plus a reduction in
hs-CRP of 30% from baseline. Steroid-free clini-
cal remission and steroid-free clinical remission
plus hs-CRP reduction of 50% from baseline were
assessed at week 26 in week-8 responders. Clinical
remission plus hs-CRP reduction of 50% from
baseline, clinical remission plus hs-CRP <3 mg/l,
and clinical remission plus hs-CRP <3mg/l and
fecal calprotectin (FC) <250 ug/g were assessed at
weeks 4 and 26. Health-related quality of life was
assessed using the Inflammatory Bowel Disease
Questionnaire (IBDQ, which was validated in
Chinese) at weeks 4 and 26 in week-8 respond-
ers.26-28 The 32-item IBDQ score ranges from 32
(worst) to 224 (best). IBDQ remission was defined
as an IBDQ score =170.

Immunogenicity and pharmacokinetics

Patient blood samples were collected immediately
before dosing at specified time points and ana-
lyzed by enzyme-linked immunosorbent assay to
determine anti-adalimumab antibody (AAA) lev-
els (WuXi AppTec, Shanghai, China). A patient
was considered AAA+ if they had =1 AAA con-
centration >20ng/ml. Samples with a quantifiable
AAA concentration (>20ng/ml) underwent con-
firmatory assays to determine the specificity of the
AAA response. Adalimumab serum concentration
was measured using a validated electrochemilumi-
nescence ligand-binding assay method. The lower
limit of quantification for adalimumab was estab-
lished at 50 ng/ml in undiluted serum.

Safety

Adverse events (AEs) were collected throughout
the study and for 70days after the last dose of
study drug. AEs assessed by the investigator to be

of unknown severity were counted as severe, and
AEs of unknown relationship to study drug were
counted as study drug related. Treatment-
emergent AEs (TEAESs) during the DB, placebo-
controlled period (weeks 0—4) were defined as any
AE with an onset date on or after the first dose of
study drug and up to the first dose at week 4.
Screening for TB was conducted throughout the
study at specified time points or if a patient dis-
continued prematurely from the study; screening
was performed using the QFT test (weeks 2, 4, 6,
8, 12, 16, 20, and 26) and chest X-rays or com-
puted tomographic (CT) scans (weeks 8, 16, and
26). Patients who presented with repeated inde-
terminate or a positive QFT test result or findings
of active or latent TB on chest radiograph or CT
scan during the study participation were to be dis-
continued from the study and were reported as
having an AE of latent TB. These patients were
required to consult a TB specialist regarding
appropriate management.

Statistical analyses

All statistical analyses were conducted with SAS
version 9.2 or later (SAS Institute, Inc., Cary,
NC, USA). Analysis of the primary and second-
ary endpoints between adalimumab and placebo
was performed using the Cochran-Mantel-
Haenszel test and stratified by the randomization
factors. The key secondary endpoint of clinical
remission at week 26 was compared with a clini-
cally meaningful threshold of 30% wusing the
1-sample exact test. Based on the assumptions of
a 47% remission rate for the adalimumab 160/80-
mg treatment group and 24% remission rate for
the placebo group at week 4, a sample size of 100
patients per group provided approximately 90%
power to detect the expected 23% treatment dif-
ference between treatment groups for the primary
endpoint using a 2-sided Fisher exact test at a
0.05 significance level. Similarly, a sample size of
100 patients provided =99% power to detect a
remission rate of 52% at week 26 against a clini-
cally meaningful threshold of 30% using a 1-sample
exact test at a 2-sided, 0.05 significance level.

The intent-to-treat population included all rand-
omized patients. The any-adalimumab set com-
prised all randomized patients who received =1
dose of adalimumab. For analyses of change from
baseline for hs-CRP, CDAI, and FC, the baseline
for the DB period (weeks 0—4) was defined as induc-
tion baseline for the intent-to-treat population. For
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the any-adalimumab data set, the baseline was rela-
tive to the first dose of adalimumab.

Missing continuous values were imputed using
last observation carried forward (LOCF) and
observed case (OC). Missing categorical variables
were imputed using non-responder imputation
(NRI). Data from patients whose doses were esca-
lated were analyzed using NRI or LOCF as appro-
priate. Subgroup analyses of patients achieving
the primary endpoint of clinical remission were
performed for baseline variables, including corti-
costeroid use, immunosuppressant use, disease
duration, FC, and hs-CRP. A post hoc logistic
regression analysis was performed with the pri-
mary endpoint of clinical remission as the depend-
ent variable and the protocol prespecified baseline
demographic and characteristic variables (treat-
ment, sexX, age, corticosteroid use, immunosup-
pressant use, hs-CRP, CDAI, weight, albumin,
disease duration, disease location, and investiga-
tor site) as risk factors. To retain variables in the
model, a backward-elimination process was per-
formed with a significance level of 0.1.

Results

Patient demographics and baseline

characteristics

In total, 205 patients were randomized and
received study drug (Figure 2, Supplemental
Table S1). The majority of patients were men
(n=140; 68%). The mean [standard deviation
(SD)] age was 32.9 (9.9) years, with a mean dis-
ease duration of 2.7 (3.0) years. The baseline
characteristics were well balanced between the
treatment groups, including corticosteroid use,
with 30% of patients (z=31) in the adalimumab
group and 31% (n=32) in the placebo group
reporting systemic corticosteroid use. However,
the mean (SD) duration of CD was significantly
longer for those in the adalimumab group at 3.1
(3.2) years compared with 2.3 (2.7; p=0.040)
years for those in the placebo group (Table 1).

Of 205 patients, 196 (96%) completed the
4-week, DB, placebo-controlled induction period;
188 (92%) entered the OL period; and 159 (78%)
completed the OL period to week 26 (Figure 2).
Nine patients (4%) discontinued during the
8-week DB period, six because of AEs (four from
the placebo group and two from the adalimumab
group). During the OL period, 29 patients (15%)

discontinued prematurely; the most common rea-
sons were AEs (n=16; 9%) and lack of efficacy
(n=9; 5%). Between weeks 12 and 26 of the OL
period, 21% of patients (41/200) in the any-adal-
imumab set had their adalimumab dose escalated
from 40 mg to 80 mg EOW.

Outcome measures

Primary endpoint. At week 4, clinical remission
(CDAI<150) was achieved by 38/102 patients
(37%) in the adalimumab group compared with
7/103 patients (7%) in the placebo group
(p<0.001, NRI; Figure 3). Similar results were
observed when LOCF and OC methods of han-
dling missing data were used. The treatment dif-
ference between adalimumab and placebo for
achievement of CDAI< 150 at week 4 showed a
consistent effect size for baseline variables ana-
lyzed by subgroup. (Supplemental Figure S1).

Results from the logistic regression analysis indi-
cated that treatment group (adalimumab, pla-
cebo) and baseline CDAI (<300, >300) were
significant factors retained in the final model; all
other variables were not significant based on a
backward-elimination process with a significance
level of 0.1. The odds ratio estimates for the two
remaining variables were 8.5 and 3.4, respec-
tively. In a post hoc subgroup analysis by disease
location, a significantly higher proportion of
patients with ileal-colonic disease in the adali-
mumab group (42%, 25/60) achieved clinical
remission at week 4 compared with those in the
placebo group (5%, 3/60; p<<0.001).

Secondary endpoints. There were 144/205
responders (70%) at week 8. Among 144 respond-
ers at week 8, 93 (65%) achieved clinical remis-
sion (CDAI<150) at week 26 (Figure 3). The
key secondary endpoint of clinical remission at
week 26 in week-8 responders compared with the
prespecified, clinically relevant threshold of 30%
was met (p<<0.001; Figure 3). Furthermore, the
mean change from baseline in CDAI decreased
over time in patients receiving adalimumab com-
pared with those receiving placebo (Figure 4A).
Similarly, the mean change from baseline in hs-
CRP decreased over time in the adalimumab
group compared with that in the placebo group
(Figure 4B).

At week 4, 10% of patients receiving adalimumab
achieved clinical remission plus hs-CRP <3 mg/l
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Table 1. Patient demographics and baseline characteristics (ITT).

Placebo Adalimumab Total p value
N=103 N=102 N=205

Men, n (%) 73 (71) 67 (66) 140 (68) 0.425
Age, mean (SD), y 32.6(9.5) 33.2(10.2) 32.9(9.9) 0.672
Weight, mean (SD), kg 53.0 (9.9) 53.3 (9.1) 53.2 (9.5) 0.861
FC, mean (SD), pg/g 1435 (766) 1482 (809) 1458 (786) 0.682
hs-CRP, mean (SDJ, mg/L 27.1(31.5) 23.9 (24.6) 25.5(28.3) 0.422
Corticosteroid use, n (%) 32(31) 31 (30) 63 (31) 0.916
IMM use, n (%) 65 (63) 61 (60) 126 (62) 0.627

Azathioprine 59 (57) 60 (59) 119 (58)

Mercaptopurine 2(2) 0 2 (1)

Methotrexate 4 (4) 1(1) 5 (2)
CDAI, mean (SD) 274.7 (49.1) 272.1 (48.1) 273.4 (48.5) 0.695
Disease duration, mean (SD), y 2.3(2.7) 3.1(3.2) 2.7 (3.0) 0.040
Disease location, n (%])*

Colonic 24.(23) 19 (19) 43 (21)

Ileal 19 (18) 22 (22) 41 (20)

Ileal-colonic 60 (58] 60 (59) 120 (59)

Upper disease 10 (10) 9 (9) 19 (9]
CD surgical history, n (%)

Any surgery before baseline 26 (25) 24 (24) 50 (24)

Surgery within 2 y of baseline 8 (8] 11 (11) 19 (9]

CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; FC, fecal calprotectin; hs-CRP, high-sensitivity C-reactive
protein; IMM, immunosuppressant medication; ITT, intent-to-treat population consisting of all randomized patients.
*Patients could have multiple CD locations. Patients with both colonic and ileal CD were categorized as ileal-colonic.
The locations of colonic, ileal, and ileal-colonic did not overlap.

and FC <250ug/g compared with 0% of patients
receiving placebo (p<0.01; Table 2). In addition,
the proportion of patients receiving adalimumab
with a total IBDQ score =170points (IBDQ
remission) was 2-fold greater than patients receiv-
ing placebo, 40% (r=41/102) wersus 20%
(n=21/103; p<0.01; Table 2). Compared with
baseline, there were also significant improvements
in the adalimumab group wersus the placebo group
in clinical remission plus hs-CRP reduction of
50%, clinical remission plus hs-CRP <3 mg/l,
clinical response, and clinical response plus hs-
CRP reduction of 30% (all p<<0.001; Table 2).

Mean (SD) change from baseline for hs-CRP at
week 4 was —16.4 (19.8) mg/l for the adalimumab
group, significantly greater than the change from
baseline in the placebo group of —1.2 (18.7) mg/l
(»p<<0.001). A significantly greater change from
baseline was also observed for FC at week 4 for
the adalimumab group, which had a mean (SD)
change of =500 (869) ug/g compared with —66
(845) ug/g change from baseline in the placebo
group (p<<0.001; Figure 4C).

At week 26, 51% of week-8 responders achieved
a total IBDQ score =170 points, 63% of week-8
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Figure 2. Patient disposition.

. . . - m PBO
responders who used corticosteroids at baseline 100 = ADA
achieved clinical remission and were steroid-free,

80+
P<0.001

and 58% were steroid-free plus experienced a
reduction in hs-CRP of 50% from baseline
(Table 2). Of week-8 responders, 37% had clini-
cal remission plus hs-CRP<3mg/l and 16%
had clinical remission plus hs-CRP <3 mg/l and
FC <250ug/g. Mean (SD) change from baseline
for hs-CRP and FC at week 26 was —12.1 (24.2)
mg/l and —403 (980) pg/g, respectively, for
patients who received any adalimumab during the
study.

Immunogenicity and pharmacokinetics

All enrolled patients were AAA negative through-
out the study. Only two patients had non-zero
AAA concentrations; however, both were below
the established threshold (20ng/ml) to be consid-
ered AAA positive. All other patients had AAA
concentrations of Ong/ml. At week 4, among the
patients randomized to adalimumab, the mean
(SD) adalimumab concentration was 14.3 (5.8)

(2]
o
L

P<0.001

Patients Achieving
Clinical Remission, %

40
20+
04
L ] L ]
Week 4 Week 26
(Responders at Week 8)

Figure 3. Clinical remission at weeks 4 and 26,
intent-to-treat population. Patients with response
(decrease in CDAI =70 from baseline; NRI) at

week 8 were compared at week 26 with a prespecified,
clinically relevant threshold of 30%.

ADA, adalimumab; CDAI, Crohn’s disease activity index;

NRI, non-responder imputation; PBO, placebo.

ug/ml for patients achieving remission (z=37) and
11.5 (5.1) ug/ml for those not in remission (7= 62).
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Figure 4. Mean change from baseline in (A] CDAI

(LOCF), (B) hs-CRP (LOCF), and (C) FC (LOCF). For
the ADA and PBO treatment groups, change from
baseline at weeks 2 and 4 was analyzed for the
intent-to-treat population. For the any-adalimumab
set (any ADA), baseline and visits were relative to the
first dose of ADA. FC was collected at baseline and
weeks 4, 8, and 26.

ADA, adalimumab; CDAI, Crohn’s disease activity index;
FC, fecal calprotectin; hs-CRP, high-sensitivity C-reactive
protein; LOCF, last observation carried forward; PBO,
placebo.

Safety

During the DB period, a similar number of
patients in both groups experienced an AE:
38/103 (37%) for placebo and 38/102 (37%) for
adalimumab (Table 3). There were two serious
AEs and no serious infections in patients receiv-
ing adalimumab during the DB period, and one
serious AE and no serious infections in patients
receiving placebo. During the entire 26-week
course, there were 36 reports of serious AEs and
8 reports of serious infections in seven patients

receiving any adalimumab. Six events of serious
infection were considered by the investigator to
be not related to study drug. Two events of seri-
ous infection (abdominal abscess and lung infec-
tion) were assessed by the investigator to have a
reasonable possibility of being related to study
drug. No malignancies, active TB, or deaths were
reported during the study. The most common
TEAEs among all adalimumab-treated patients
included a decreased white blood cell (WBC)
count (20%), the majority of which were associ-
ated with concomitant thiopurine use. Of the 39
patients with decreased WBC count, 5 received
azathioprine before study entry and 30 received
azathioprine concomitantly during the study.
Additionally, 29 of the 39 patients entered the
study with normal WBC; of these patients,
decreased WBC resolved in 27 patients before the
end of their study participation. The other most
common TEAEs were upper respiratory tract
infection (12%), CD (11%), leukopenia (11%),
and viral upper respiratory tract infection (10%;
Table 4).

Discussion

In this study, Chinese patients with moderately to
severely active CD and elevated hs-CRP who
received adalimumab achieved clinical remission
in significantly greater proportions compared
with patients receiving placebo at week 4 and
compared with the prespecified clinically relevant
threshold of 30% at week 26. These results were
supported by the secondary endpoints, including
IBDQ remission and cutoffs for the objective dis-
ease biomarkers of hs-CRP and FC. A regression
analysis evaluating predictors of clinical remission
identified treatment group and baseline CDAI as
significant factors. The results of this study are
comparable with, or better than, those observed
with adalimumab in global clinical trials con-
ducted in patients with CD.21:22

In CLASSIC I, the Western CD study most com-
parable with this study because it enrolled a bio-
logic - naive population, week-4 remission rate of
the adalimumab group was 36% compared with
12% in the placebo group.?? In the current study,
37% of patients in the adalimumab group
achieved remission compared with 7% in the pla-
cebo group. Similar remission rates were
observed, although the patients in the current
study had higher mean hs-CRP baseline levels
than patients in CLASSIC 1 because of an
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Table 2. Secondary endpoints (NRI).

Week 4 ITT Placebo Adalimumab p value
N=103 N=102
n (%) n (%)
Clinical remission plus hs-CRP reduction of 0 34(33) <0.001
50% from baseline
Clinical response (decrease in CDAI =70 28 (27) 69 (68) <0.001
from baseline)
Clinical response plus hs-CRP reduction of 12 (12) 63 (62) <0.001
30% from baseline
Clinical remission plus hs-CRP <3mg/L 0 28 (28) <0.001
Clinical remission plus hs-CRP <3mg/L 0 10 (10) <0.01
and FC < 250 ug/g
IBDQ remission (IBDQ=170) 21 (20) 41 (40) <0.01
Week 26 Week-8 Responders (Decrease in CDAI=70  Adalimumab
From Baseline) n/N (%)
Clinical remission plus hs-CRP reduction of ~ 66/120* (55)
50% from baseline
Steroid-free clinical remission 27/437 (63)
Steroid-free clinical remission plus hs-CRP ~ 19/33% (58)
reduction of 50% from baseline (NRI)
Clinical remission plus hs-CRP <3mg/L 53/144 (37)
Clinical remission plus hs-CRP <3mg/L 23/144 (16)
and FC < 250 ug/g
IBDQ remission (IBDQ=170) 74/144 (51)

CDAI, Crohn’s Disease Activity Index; FC, fecal calprotectin; hs-CRP, high-sensitivity C-reactive protein; IBDQ,
Inflammatory Bowel Disease Questionnaire; ITT, intent-to-treat population consisting of all randomized patients;

NRI, non-responder imputation.

*Week-8 responders with =30% reduction from baseline in hs-CRP.

Week-8 responders with corticosteroid use at baseline.

*Week-8 responders with =30% reduction from baseline in hs-CRP and corticosteroid use at baseline.

additional inclusion criterion that ensured active
inflammation at the time of enrollment.?? The
effect size in this study was greater than that
observed with the 160/80-mg dose in the Japanese
adalimumab study (33%), which enrolled a pop-
ulation more similar in weight to the patients in
this study.?* In the CHARM study, 40% of
patients who responded to induction therapy
receiving adalimumab 40mg EOW maintained
remission at week 26 compared with 17% of
patients receiving placebo (similar results were
seen in the Japanese study).2!2¢ In the current
study, 65% of patients achieved maintenance of

remission at week 26. However, in the CHARM
and Japanese studies, the maintenance periods
were DB and placebo-controlled, whereas in the
current study, weeks 8-26 were an OL period,
which may have contributed to a higher propor-
tion of patients maintaining remission.21-24

Patient demographics in the current study were
broadly similar to those of patient populations in
Western and Japanese CD studies.?:2224 Some
differences were expected, such as the lower mean
body weight of Chinese patients compared with
patients in the Western studies, reflecting general

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

Therapeutic Advances in Gastroenterology 13

Table 3. TEAEs during the DB, placebo-controlled
period (weeks 0-4).

Table 4. TEAEs reported by =5% of patients
(any adalimumab).

Placebo Adalimumab Patients with TEAEs Any adalimumab
N=103 N=102 N=200
n (%) n (%) n (%)
Any AE 38 (37) 38 (37) WBC count decreased* 39 (20)
Any serious AE 1(1) 2(2) Upper respiratory tract 24.(12)
infection
Any AE leading to 5(5) 3(3) .
discontinuation of Crohn’s disease 22(11)
study drug Leukopenia 22 (11)
Any severe AE 2(2) 1) Viral upper respiratory tract 20 (10)
Any AE with 17017) 18118 infection
reasqnable possibility Cough 16 (8)
of being related to
study drug* Pyrexia 15 (8)
Any infection 9(9) 8(8) Influenza 13(7)
Any serious infection 0 0 Mycobacterium tuberculosis 13 (7)
complex test positive®
Any active TB 0 0
Dizziness 12 (6)
Any latent TB* 3(3) 101) . :
Abdominal pain 11 (6)
Any malignancy 0 0 .
Oropharyngeal pain 11 (6)
Any AE leading to 0 0 Hematochezia 10 (5)
death

AE, adverse event; CT, computed tomography; DB, double
blind; QFT, QuantiFERON-TB Gold; TB, tuberculosis;
TEAE, treatment-emergent adverse event.

*Assessed by the investigator.

*Serial QFT testing and chest radiographs or CT scans
were performed during the study. Patients with positive
or repeated indeterminate QFT result or findings of
active/latent TB on chest radiograph/CT scan were to

be discontinued from the study. These instances were
reported as an AE of latent TB.

differences between Western and Asian popula-
tions.21:22 Typical of Asian CD studies was a slight
male predominance in the Chinese patient popu-
lation compared with Western populations.?-21,22,24
Baseline clinical characteristics reflected a popu-
lation with moderately to severely active CD that
was comparable to Western CD populations. The
exception was elevated hs-CRP levels in the
Chinese study, reflecting the additional inclusion
criterion and indicating more inflammatory CD
in the Chinese patients. The rates of concurrent
corticosteroid use were similar to those observed
in global populations, but there was a slightly
higher rate of immunosuppressant use, possibly
reflecting evolving treatment patterns since the
global studies were conducted.

AE, adverse event; CT, computed tomography; QFT,
QuantiFERON-TB Gold; TB, tuberculosis; TEAE, treatment-
emergent AE; WBC, white blood cell.

*Medical history of “white blood cell count decreased” was
reported in 12 patients.

fSerial QFT testing and chest radiographs or CT scans
were performed during the study. Patients with repeat
indeterminate or a positive QFT result or findings of
active/latent TB on chest radiograph or CT scan were to

be discontinued from the study. These instances were
reported as an AE of latent TB.

The overall rate of AEs during the DB period was
similar to that in placebo, and the overall safety
profile observed in this study was similar to that
observed in the global studies.?° In the current
study, serious infections of Chinese patients
occurred at a rate of 9/100 patient-years.
Combined data from global CD studies showed
serious infection rates of 6.7/100 patient-years.2°
There were no cases of active TB, malignancies,
or deaths reported during the study. Because
latent TB infection is endemic in the Chinese gen-
eral population (approximately a 13-24% preva-
lence),309:31 the trial design included more stringent
TB monitoring than in previous studies, including
repeat TB screening. Patients with a positive or
repeated indeterminate QFT screening test result
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during the study were discontinued and reported
to have an AE of latent TB. In the any-adali-
mumab set, 5.5% discontinued adalimumab
because of a positive TB test result. Overall, of the
205 patients enrolled in the study, 22% discontin-
ued. The most common reasons for discontinua-
tion were AEs (15%) and lack of efficacy (4%).
The most frequent AE in the any-adalimumab set
was a decrease in WBC count, the majority of
which was associated with concomitant thiopurine
use. In Asian populations, including Chinese
patients with CD, the incidence of thiopurine-
induced leukopenia is higher than in individuals of
European descent, which may explain the rate of
leukopenia observed in this study.?234 No new
safety signals with adalimumab treatment were
observed.

Chinese patients with CD receiving infliximab
were reported as having beneficial results,19:35:36
indicating that TNF-a plays an intrinsic role in
the pathophysiology of CD despite differing eth-
nic or genetic backgrounds, although a rand-
omized, DB, placebo-controlled trial has not
been reported in Chinese patients. In a short-
term, OL study, 14 Chinese patients with CD
refractory to standard treatments all achieved
clinical remission after treatment with three
doses of infliximab.35 In a retrospective report of
106 Chinese patients with CD receiving an
induction regimen of infliximab, 58% achieved
clinical remission and an additional 16%
achieved a clinical response.!® In a longer term
(>14weeks) retrospective study with 26 Chinese
patients with CD, treatment with infliximab was
effective in inducing clinical remission in 62% of
patients at 14weeks and 54% of patients at the
end of follow up.3°

Limitations of this study included the DB period,
which was relatively short at 4weeks; however,
this matches the time point of the primary analy-
sis of the adalimumab global studies in the
Western and Japanese populations.?2:2¢ Only
patients who were anti-TNF-naive were included.
However, studies conducted in Western and
Japanese patients who lost response to previous
treatment with infliximab have shown that adali-
mumab effectively induced remission.?3-24 Finally,
endoscopic assessment was not performed in this
study. However, an inclusion criterion of elevated
hs-CRP was implemented to ensure patients had
active inflammatory CD at study entry, given its
high association with disease activity in patients

with CD.?> The reduction in hs-CRP and FC
shown in adalimumab-treated patients in this
study indicates objective biologic evidence of
reduction in inflammation. These results are
consistent with those shown in the adalimumab
study EXTEND, which demonstrated effects on
mucosal healing, although endoscopy was not
performed.3?

The results of this randomized, multicenter,
phase III study showed that adalimumab induced
and maintained clinical remission in Chinese
patients with moderately to severely active CD
and elevated hs-CRP. These results were consist-
ent with those from global CD clinical trials. The
safety profile of adalimumab was generally com-
parable with that of placebo. No unexpected
safety findings were observed in this Chinese pop-
ulation compared with the known safety profile of
adalimumab.
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