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Background/Aims: This was a Phase 2 study (NCT02015793) to evaluate the pharmacokinetics, safety, and efficacy of adali-
mumab in Chinese patients with Crohn’s disease (CD). Methods: Thirty, adult Chinese patients with CD (CD Activity Index 
[CDAI] 220–450; high-sensitivity [hs]-C-reactive protein [CRP] ≥3 mg/L) received double-blind adalimumab 160/80 mg or 
80/40 mg at weeks 0/2, followed by 40 mg at weeks 4 and 6. An open-label extension period occurred from weeks 8–26; pa-
tients received 40 mg adalimumab every other week. Serum adalimumab concentration and change from baseline in fecal 
calprotectin (FC) were measured during the double-blind period. Clinical remission (CDAI <150), response (decrease in CDAI 
≥70 points from baseline), and change from baseline in hs-CRP were assessed through week 26. Nonresponder imputation was 
used for missing categorical data and last observation carried forward for missing hs-CRP/FC values. No formal hypothesis was 
tested. Adverse events were monitored.  Results: Mean adalimumab serum concentrations during the induction phase were 
13.9–18.1 µg/mL (160/80 mg group) and 7.5−9.5 µg/mL (80/40 mg group). During the double-blind period, higher remission/
response rates and greater reductions from baseline in hs-CRP and FC were observed with adalimumab 160/80 mg compared 
to that with 80/40 mg. Adverse event rates were similar among all treatment groups.  Conclusions: Adalimumab serum con-
centrations in Chinese patients with CD were comparable to those observed previously in Western and Japanese patients. 
Clinically meaningful remission rates and improvement in inflammatory markers were achieved with both dosing regimens; 
changes occurred rapidly with adalimumab 160/80 mg induction therapy. No new safety signals were reported. (Intest Res 
2016;14:152-163)
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INTRODUCTION

Crohn’s disease (CD) encompasses a spectrum of clinical 
and pathological processes manifested by focal asymmetric, 
trans mural, and occasionally granulomatous inflammation 
that can affect any segment of the gastrointestinal tract.1

The incidence of CD in Asia is lower than that in the West, 
ranging from 0.14 to 1.22 cases per 100,000 people.2-4 How-
ever, in mainland China, the incidence rates and prevalence 
of CD have been increasing; therefore, the disease is no lon-
ger uncommon in China. Rapid evolution in environmental 
and lifestyle factors such as socioeconomic changes, indus-
trialization, and westernization are potential causes of the 
rise in IBD cases in Asia.4-6 The site of CD in Asian patients 
has been reported to be broadly similar to that reported in 
Western studies, although complex disease behavior (de-
fined as stricturing, penetrating, or perianal disease) is pres-
ent in a high proportion of patients.2,7

Current guidelines for the management of moderate-to-
severe CD in Chinese patients include the use of corticoste-
roids (budesonide, prednisone), immunomodulators (aza-
thioprine [AZA], 6-mercaptopurine, methotrexate [MTX]), 
or 5-aminosalicylic acid, antibiotics, or nutritional therapy.8 
For patients with severe disease who are refractory to or 
intolerant of conventional therapies, surgery or infliximab is 
considered. A study conducted in Chinese patients (n=14) 
with active CD who failed to respond to conventional thera-
pies showed that open-label infliximab induced remission 
at week 14 (5.6 point decrease in Harvey-Bradshaw index),9 
while another study reported a 58% (14/24) clinical remis-
sion rate after 30 weeks of infliximab therapy.10 Recently, 
a single center, retrospective study conducted in Chinese 
patients with CD (n=70) showed that 77% of patients treated 
with infliximab achieved remission (CDAI <150) at week 30; 
however, 9% of patients relapsed.11 Adalimumab (HumiraTM, 
AbbVie Inc, North Chicago, Illinois, USA) is a fully human, 
anti-TNF monoclonal antibody that has been shown to be 
effective for induction and maintenance of remission in 
Western and Japanese patients with moderately to severely 
active CD who have failed conventional therapies.12-14

The current study was conducted to characterize the phar-
macokinetics (PK) of adalimumab following subcutaneous 
injection in Chinese patients with moderately to severely ac-
tive CD and elevated high-sensitivity-CRP protein (hs-CRP). 
Efficacy and safety assessments were also performed. 

MTHODS

1. Patients

Male and female Chinese adults 18–70 years-old with a di-
agnosis of CD (confirmed by endoscopy, radiologic evalua-
tion, and/or histology) for at least 3 months prior to baseline, 
elevated hs-CRP (≥3 mg/L), and moderate to severely active 
CD (CDAI 220 to 450) despite concurrent or prior treatment 
with corticosteroids and/or immunomodulators, were en-
rolled. Stable doses of oral corticosteroids for at least 10 days 
prior to baseline (≤20 mg/day prednisone or equivalent; ≤9 
mg/day budesonide) and/or immunomodulators for at least 
28 days prior to baseline (defined as AZA [≥0.75−3 mg/kg/
day], 6-mercaptopurine [≥0.5−1 mg/kg/day], or subcutane-
ous/intramuscular MTX [≥15−25 mg/week]) were allowed. 
Concomitant steroid or immunomodulator use was not re-
quired for patients who had a history of non-response (within 
1 year) or intolerance (within 5 years) to one of these thera-
pies. Fifteen patients per study arm were considered adequate 
to characterize the PK of adalimumab in this patient popula-
tion, and thus a sample size of 30 patients was selected. 

Exclusion criteria included UC or indeterminate colitis; 
prior exposure to any anti-tumor necrosis factor (TNF) agent 
or biologics (i.e., natalizumab, efalizumab, or rituximab) that 
have been associated with progressive multifocal leukoen-
cephalopathy, use of cyclosporine, tacrolimus, or mycophe-
nolate mofetil within 60 days prior to baseline; total paren-
teral nutrition during screening and/or at baseline, use of 
any traditional Chinese medicine <14 days prior to baseline, 
surgical bowel resection within the past 6 months, or likely 
need for surgical resection in the future, positive Clostridium 
difficile stool assay, history of invasive infection (e.g., Listeria 
monocytogenes, or histoplasmosis), HIV, chronic recurring 
infections, active tuberculosis (TB), or history of TB infection.

2. Study Design

Study M14-232 (ClinicalTrials.gov identifier NCT02015793) 
was a 26-week, randomized, double-blind, multi-center 
trial of two adalimumab dosing regimens in Chinese pa-
tients with moderately to severely active CD. The primary 
objective was to evaluate the PK of adalimumab in Chinese 
patients with CD over time. Secondary objectives included 
measurement of clinical remission (CDAI <150), clinical 
response (CDAI decrease of at least 70 points from baseline 
[CR-70]), CR-100 (CDAI decrease of at least 100 points from 
baseline), and changes in laboratory values (hs-CRP and 
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FC) over time. Treatment-emergent adverse events (AEs) 
were assessed in all patients who received at least one dose 
of adalimumab during the study. 

The study was initiated in December 2013 and completed 
on February 2015 at 6 sites in China. 

The study included an 8-week blinded phase followed 
by an optional 18-week open-label extension phase (Fig. 1) 
and a 70-day follow-up period. In the blinded phase, eligible 
patients were randomized 1:1 to either the standard induc-
tion or low induction adalimumab dosing regimen, with 
randomization stratified by CDAI (≤300 or >300). Patients 
randomized to the standard induction dose were treated 
with adalimumab 160 mg at week 0, 80 mg at week 2, and 40 
mg at weeks 4 and 6, and patients randomized to the lower 
induction dose were treated with blinded adalimumab 80 
mg at week 0, and 40 mg at weeks 2, 4, and 6. At week 8, all 
patients could enroll in the optional 18-week open-label 
extension phase to continue receiving adalimumab 40 mg 
every other week (EOW) up to week 24. At or after week 12, 
patients who experienced a disease flare (CDAI increase of 
≥70 points compared to week 4 and absolute CDAI >220) or 
nonresponse (not achieving CR-70 on 2 consecutive visits, at 
least 1 week apart) could escalate their dose to adalimumab 
80 mg EOW. Patients who continued to experience flares or 
those nonresponsive after dose escalation were to be with-
drawn from the study.

Enrolled patients were screened for TB using a QuantiF-
ERON-TB Gold In-Tube test and chest x-ray (or chest CT 
scan at the investigator’s discretion). Patients with positive 
or indeterminate TB screening results were assumed to have 
latent TB and were required to initiate TB prophylaxis at 
least 21 days prior to baseline and continue the prophylaxis 
regimen for the duration of the study. TB assessments were 

repeated at weeks 8, 16, and 26, or at the time of discontinu-
ation from the study. 

Beginning at week 4, all patients taking concomitant cor-
ticosteroids initiated a dose taper. Patients nonresponsive 
after initiation of the steroid taper between weeks 4 to 12 
(before adalimumab dose escalation was permitted) were to 
be excluded from the study. 

Study visits occurred at baseline (week 0), week 1, week 
2, and at 2-week intervals up to week 26. Physical examina-
tions, CDAI calculation, vital signs collection, and clinical 
laboratory tests were performed at study visits. Stool sam-
ples were collected for FC measurement at baseline, week 4, 
and week 8. FC was measured using an ELISA-based assay 
(DRG International Inc, Springfield, NJ, USA).

This study was performed in accordance with the Interna-
tional Conference on Harmonization (ICH) and Good Clini-
cal Practice (GCP) guidelines, applicable regulations and 
guidelines for clinical trial conduct, and the ethical principles 
originating from the Declaration of Helsinki. The protocol 
and informed consent forms were approved by an Institu-
tional Review Board (IRB) or Independent Ethics Commit-
tee (IEC) at each study site and patients were required to 
provide informed consent forms before any study-related 
procedures were performed.  

3. PK and Immunogenicity

Blood samples were collected for measurement of serum 
adalimumab concentration immediately prior to dosing at 
baseline (week 0), weeks 1, 2, 4, 6, and 8/premature discon-
tinuation, by using a validated ELISA method. The same 
methods of testing (e.g., ELISA kit) were used to measure 
serum levels of adalimumab and anti-adalimumab antibod-
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ies as those used for the Chinese, Japanese, and Western as 
the expression refers to other studies performed in China 
as well as in other countries. The lower limit of quantitation 
for adalimumab was 31.3 ng/mL in undiluted human serum 
and 3.13 ng/mL in diluted serum. 

Anti-adalimumab antibody (AAA) was measured in se-
rum samples immediately before dosing at baseline (week 
0), weeks 4, and 8/premature discontinuation. Patients were 
considered to be AAA+ if they had at least one AAA concen-
tration >20 ng/mL (confirmatory assay was performed) and 
if the sample was collected within 30 days after adalimumab 
dosing. The assay was only performed if the serum sample 
had adalimumab concentrations <2 µg/mL. 

4. Efficacy Endpoints

Efficacy was assessed in the intent-to-treat population, 
which included all patients who were randomized and re-
ceived at least 1 injection of adalimumab during the blinded 
period. The final efficacy assessment for the 8-week double-
blind period was the last non-missing data obtained within 
70 days after the last adalimumab dose for patients who did 
not enter the open-label period and prior to the first adalim-
umab dose in the open-label period for patients who entered 
the open-label period. The last non-missing data obtained 
within 70 days after the last adalimumab dose was used as 
the final efficacy assessment for the open-label phase. Clini-
cal remission (CDAI <150) and response (CR-70 and CR-
100) were assessed at week 2 and every 2 weeks up to week 
26. Week 4 remission rates were calculated by use of sub-
groups based on corticosteroid use, immunomodulator use, 
hs-CRP (≤median [31.25 mg/L] or >median [31.25 mg/L]), 
CDAI (≤median [305] or >median [305]) and body weight 
(≤median [49.25 kg] or >median [49.25 kg]). Discontinuation 
of corticosteroids and corticosteroid-free remission rates 
were determined in patients who received corticosteroids at 
study entry. Median changes from baseline in hs-CRP were 
evaluated through week 26. Median changes from baseline in 
FC were assessed at weeks 4 and 8. Mean changes in albumin, 
hemoglobin, and weight were assessed through week 26.

Post hoc analyses on the proportion of patients with clini-
cal remission (CDAI <150) and normalization of hs-CRP (hs-
CRP <3 mg/L), clinical remission and 50% reduction in hs-
CRP, and clinical remission and FC ≤250, ≤200, or ≤150 µg/g 
during the double-blind period were assessed in the intent-
to-treat population.

5. Statistics

As the intent of the study was primarily to characterize the 
PK of adalimumab in Chinese patients, no statistical hypoth-
esis was tested. Adalimumab trough serum concentrations 
were summarized by treatment group over time by descrip-
tive statistics (n, mean, and SD). Apparent clearance values 
were calculated using a population PK modeling approach. 
Adalimumab serum concentrations in Chinese patients in 
this study were compared to those from past studies in West-
ern15 and Japanese14,16 patients with CD. 

All efficacy endpoints were summarized descriptively. 
Continuous efficacy variables were summarized as n (%), 
mean (SD) and median (min, max). Categorical efficacy 
variables were summarized as n (% [95% CI]). Nonresponder 
imputation was used for missing categorical assessments and 
for patients whose dose was escalated (from the point of dose 
escalation onwards). Last observation carried forward was used 
for missing hs-CRP and FC data and for patients whose dose 
was escalated (from the point of dose escalation onwards).

6. Safety

Treatment-emergent AEs were defined as events that 
started or worsened on or after the first dose of adalimumab 
up to 70 days after the last adalimumab dose for any patient 
who was treated with adalimumab during the blinded or 
open-label periods. AEs were assessed during the blinded 
phase (weeks 0−8) and open-label phase (weeks 8−26), and 
were summarized using Medical Dictionary for Regulatory 
Activities (MedDRA) (version 17.1). 

RESULTS

1. Patient Disposition, Demographics and Baseline 
Characteristics

Thirty patients were enrolled in the study (n=15 each for 
the 80/40 mg and 160/80 mg induction dose groups) and 
11/15 patients (73%) in each treatment group completed the 
study (Fig. 2). One patient (7%) from each of the treatment 
groups discontinued during the blinded period due to AEs. 
A total of 4/15 patients (27%) from each treatment group 
discontinued during the entire study, with the most com-
mon reasons for discontinuation being AEs (n=6, 20%) and 
withdrawal of consent (n=2, 7%).

Enrolled patients were mostly men (80%) and most had 
ileocolonic CD (60%). In the overall population, the reported 
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duration of CD was 2.6 years, and there was a high rate (70%) 
of concomitant immunomodulator use (Table 1).

2. PK and Immunogenicity

From weeks 1 to 4, mean adalimumab serum concentra-
tion was two-fold higher in patients who received the 160/80 
mg induction dose (13.9−18.1 µg/mL) compared to those 
who received the 80/40 mg induction dose (7.5−9.5 µg/mL) 
(Fig. 3). At week 8, mean serum adalimumab concentrations 
were 8.0±3.5 µg/mL (n=14) and 10.0±4.6 µg/mL (n=12) for 
the 80/40 and 160/80 groups, respectively. At week 4, mean 
serum adalimumab levels were 14.5±4.4 µg/mL for Chinese 
patients (n=15) receiving 160/80 mg induction treatment. 
Week 8 maintenance phase mean serum adalimumab con-
centrations in Chinese patients (n=26) were 8.9±4.1 µg/mL. 
However, a significant overlap in adalimumab concentra-
tions was observed in Chinese, Western, and Japanese pa-
tients with CD at all measurement time points. Using popu-
lation PK modeling, median adalimumab clearance values 
in Chinese patients (0.33 [0.17−0.58] L/day) were found to 
be comparable to that of Western (0.39 [0.11−1.22] L/day) 
and Japanese (0.47 [0.13−1.25] L/day) patients.

No patient sample was found to be positive for AAA.

3. Efficacy

1) Clinical Remission and Response Rates
Clinically relevant remission and response were observed 

as early as week 2 and were sustained to week 26 (Fig. 4A–
C). Numerically higher remission rates were observed in the 
160/80 mg group as early as week 2 (47%) compared to that 
in the 80/40 mg group (27%), and this trend was sustained 
at all time points through week 8 (Fig. 4A). At week 2, CR-
70 and CR-100 rates were higher in the 160/80 mg group 
than in the 80/40 mg group, and similar rates were observed 
through week 26 (Fig. 4B, C). Week 4 remission rates in 
subgroups based on baseline variables are shown in Supple-
mentary Table 1. Due to small numbers of patients in some 
strata, conclusions are difficult to draw.

2) Steroid-Sparing Effects
Of the patients receiving corticosteroid therapy at base-

line, 7/8 (88%) discontinued corticosteroid use at week 26. 
Moreover, half (4/8) of baseline corticosteroid users that 
discontinued corticosteroid use during the study achieved 
remission at the end of the 8-week blinded phase, which was 
sustained during the open-label phase to week 26 (3/8, 38%). 

3) Laboratory and Weight Assessments
Numerically greater median decreases from baseline in 

hs-CRP were observed in the 160/80 mg group as early as 
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week 1 (-25 mg/L) compared to that of the 80/40 mg group 
(-8 mg/L), and this trend was sustained through week 8 (Fig. 
5A). Median hs-CRP remained decreased throughout the 
study in both induction dose groups (Fig. 5A).  

Numerically larger median decreases from baseline in FC 
were observed at weeks 4 and 8 in the 160/80 mg group than 
in the 80/40 mg group (Fig. 5B).  

Greater mean improvements from baseline in albumin 
were observed in the 160/80 mg group as early as week 1 
(2.0 g/L) compared to those of the 80/40 mg group (0.3 g/
L), and were sustained through week 26 (Fig. 5C). Mean 
increases from baseline in body weight were similar in both 
groups at week 8 (160/80 group, 1.9 kg vs. 80/40 group, 2.3 
kg), and were sustained through week 26 (3.2 kg vs. 3.5 kg). 
Mean hemoglobin levels also improved from baseline in 

Table 1. Demographics and Baseline Characteristics of Patients

Characteristic ADA 80/40 mg (n=15) ADA 160/80 mg (n=15) All patients (n=30)
Male gender 13 (87) 11 (73) 24 (80)

Age, yrs, mean (SD) 34 (15) 36 (13) 35 (14)

Weight, kg, mean (SD) 52 (10) 54 (13) 53 (11)

Current smoker 1 (7) 0 1 (3)

Current alcohol use 1 (7) 1 (7) 2 (7)

CD duration, yrs, mean (SD) 1.7 (1.8) 3.6 (4.1) 2.6 (3.3)

CD location

   Colonic 2 (13) 2 (13) 4 (13)

   Ileal 3 (20) 4 (27) 7 (23)

   Ileocolonica 10 (67) 8 (53) 18 (60)

   Upper diseaseb 1 (7) 1 (7) 2 (7)

Fissures and draining fistulas

   ≥1 anal/internal fissures 0 2 (13) 2 (6)

   ≥1 draining perianal/anal fistula 1 (7) 1 (7) 2 (7)

CDAI, mean (SD) 320 (56) 311 (56) 315 (55)

CDAI, >300 8 (53) 9 (60) 17 (57)

hs-CRP, mg/L, median (min- max) 31 (1, 119) 32 (5, 195) 31 (1, 195)

hs-CRP, ≥10 mg/L 12 (80) 13 (87) 25 (83)

FC, µg/g, median (min, max) 802 (128, 2756) 945 (214, 2754) 911 (128, 2756)

Albumin, g/L, mean (SD) 37 (4) 34 (6) 36 (5)

Hematocrit, fraction, mean (SD) 0.36 (0.06) 0.36 (0.06) 0.36 (0.06)

Concomitant medication

   Immunomodulators 10 (67) 11 (73) 21 (70)

   Corticosteroids 3 (20) 5 (33) 8 (27)

   Aminosalicyclates 3 (20) 6 (40) 9 (30)

Values are presented as n (%).
aPatients with both colonic and ileal CD were categorized as ileocolonic. The locations of colonic, ileal, and ileocolonic disease do not overlap.
bA patient could have upper disease alone or in addition to disease in another category.
ADA, adalimumab; hs-CRP, high-sensitivity-CRP protein; FC, fecal calprotectin. 
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both groups at week 8 (160/80 mg group, 5.3 g/L vs. 80/40 
mg group, 4.0 g/L), and were sustained through week 26 
(160/80 mg group, 8.3 g/L vs. 80/40 mg group, 11.8 g/L).  

4) Clinical Remission and Decreased Inflammation 
During the double-blind treatment period, numerically 

more patients in the 160/80 mg group achieved clinical re-
mission and normalized hs-CRP values (hs-CRP <3 mg/L) 
from weeks 4−8 than in the 80/40 mg group. In a separate 
post hoc analysis, 46.7% of patients (7/15) receiving 160/80 
mg induction achieved clinical remission and a 50% reduc-
tion in hs-CRP at week 2. The proportion of patients achiev-
ing clinical remission and a 50% reduction in hs-CRP was 
numerically greater in the 160/80 mg group than the 80/40 
mg group from weeks 2−6. At week 8, the proportion of pa-
tients with clinical remission and 50% reduction in hs-CRP 
was 40% (6/15) in both treatment groups (Supplemental Ta-
ble 2). More patients in the 160/80 mg group achieved remis-
sion than in the 80/40 mg group (26.7 vs. 6.7%, respectively) 
and had FC values ≤250, ≤200, or ≤150 µg/g at week 4. Similar 

results were observed at week 8 (Supplemental Table 3). 

5) Dose Escalation
Three patients dose escalated to adalimumab 80 mg EOW 

during the study. One patient (7%) from the 80/40 mg group 
dose escalated at week 22, and 2 patients (13%) dose esca-
lated from the 160/80 mg group at weeks 12 and 20. One of 
the 2 patients from the 160/80 mg group with dose escala-
tion achieved clinical remission at week 26.

4. Safety

The mean duration of exposure to adalimumab during the 
entire study was similar for the 80/40 mg (154±53 days) and 
160/80 mg groups (155±52 days), and the mean total dose 
of adalimumab administered was 483±154 mg and 621±149 
mg, respectively. During the double-blind and open-label 
phases, the percentage of patients who experienced AEs was 
comparable between the 80/40 mg group and 160/80 mg 
group (Table 2). During the study, 5/30 patients (17%) ex-
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perienced serious AEs including worsening of CD and gas-
trointestinal TB. During the open-label period, serious AEs 
were experienced by 1 patient (8%) in the 80/40 mg group 
and 2 patients (14%) in the 160/80 mg group, and infections 
occurred in 2 patients (15%) in the 80/40 mg group and in 
1 patient (8%) in the 160/80 mg group. Leukopenia (6/30, 
20%), worsening CD (4/30, 13%), and pyrexia (4/30, 13%) 
were the most frequently reported AEs in both dose groups 
during the entire study. Of the 6 patients who developed leu-
kopenia during the study, 5 patients received concomitant 
AZA, mesalazine, or both medications, and 1 patient had 
a medical history of leukopenia/neutropenia of unknown 
cause. One patient (7%) in the 160/80 mg group developed 
a severe AE of active gastrointestinal TB during the blinded 
phase, which led to discontinuation from the study. This 
patient also developed multiple AEs including infection, 
serious infection, and serious AEs, and had received prior 
and concomitant medications for CD including prednisone, 
MTX, and thalidomide. During the open-label period, 1 pa-
tient (8%) in the 80/40 mg group and 2 patients (14%) in the 
160/80 mg group developed latent TB, defined as a patient 

with a positive Mycobacterium TB test but with negative re-
sults from a CT scan and/or gamma-interferon release assay. 
Overall, no deaths, malignancy, or demyelinating disorder 
was reported during the entire study.

DISCUSSION

Anti-TNF therapies are being studied for multiple inflam-
matory disorders17-20 in the Chinese population, including 
patients with CD.9,11 However, this is the first randomized 
trial designed to examine the PK, efficacy, and safety of adali-
mumab in Chinese patients with CD. In the current study, 
we examined the PK, efficacy, and safety of adalimumab 
in Chinese patients with moderately to severely active CD 
and elevated hs-CRP treated with two different induction 
dosing regimens of adalimumab and maintenance therapy 
through week 26. Elevated hs-CRP, a non-specific inflamma-
tory marker, is associated with disease activity in CD,21,22 and 
was used to identify symptoms due to inflammation in the 
absence of performing endoscopy in this trial. Patients en-
rolled in this trial weighed similar to patients enrolled in the 
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Japanese adalimumab trial14 but were approximately 20 kg 
lighter than patients enrolled in the trials conducted in West-
ern countries.12,13,23 Compared to the patients enrolled in the 
Western and Japanese adalimumab CD trials, the Chinese 
patients enrolled in this study had a markedly higher base-
line CRP value (which is not unexpected given the inclusion 
criterion requiring elevated CRP in this trial), shorter re-
ported duration of disease, and a higher rate of concomitant 
immunomodulator use. These factors may have contributed 
to the higher remission and response rates observed in this 
trial compared to that in previous Western and Japanese CD 
trials.12-14

In this relatively small sample set, the PK of adalimumab 
was assessed during the first 8 weeks of the study. Although 
serum adalimumab concentrations reported in Western 
and Japanese patients at induction (12.6±5.3 µg/mL, n=71 
and 12.4±4.5 µg/mL, n=33, respectively)14-16 and mainte-
nance (6.9±3.6 µg/mL Western patients; 6.5±2.5 µg/mL for 
Japanese patients)14-16 were slightly lower than those in the 
Chinese patients in this study, the serum adalimumab con-
centrations observed in Chinese patients with CD during the 
induction and maintenance phases in this study overlapped 
with those observed in Western and Japanese patients with 
CD who received similar doses, in spite of the differences in 
baseline characteristics observed in these different popula-

tions. In addition, Chinese patients had similar adalimumab 
clearance values to the Western and Japanese populations, 
supporting the use of the same doses of adalimumab that 
have been tested and approved in other patient popula-
tions with CD in Chinese patients. Currently, for adults with 
moderately to severely active CD, the approved adalimumab 
induction dosing regimen is 160 mg at week 0 and 80 mg 
at week 2 in the United States, Canada, and Japan, followed 
by maintenance dosing of 40 mg EOW. No patient samples 
were positive for AAA in this trial. Low rates of immunoge-
nicity have been reported in previous adalimumab trials in 
Western and Japanese patients with CD.14,24

Clinically relevant remission and response were observed 
as early as week 2 and were maintained throughout the 
trial. More patients in the higher 160/80 mg dose group 
achieved remission at early time points (weeks 2−6) than 
in the 80/40 mg group. These findings are consistent with 
observations from Western (CLASSIC-I trial) and Japanese 
trials demonstrating that treatment with the 160/80 mg 
adalimumab induction dosing regimen results in greater 
rates of remission than the 80/40 mg dose.14,23 In addition, 
the current findings show that maintenance therapy with 40 
mg EOW adalimumab provides clinical benefit for Chinese 
patients with CD, consistent with results from previous trials 
in Western (CLASSIC-II, CHARM, EXTEND) and Japanese 

Table 2. Treatment-Emergent Adverse Events (AE)

Variable
Double-blind (Wk 0−8) Open-label (Wk 8−26)

ADA 80/40 mg 
(n=15)

ADA 160/80 
mg (n=15)

ADA 80/40 mg 
(n=13)

ADA 160/80 
mg (n=14)

AE 6 (40) 7 (47) 7 (54) 7 (50)

Serious AE 1 (7) 1 (7) 1 (8) 2 (14)

AE leading to discontinuation 2 (13) 1 (7) 1 (8) 2 (14)

Severe AE 0 1 (7) 0 1 (8)

AE with reasonable possibility of being related to study drug 3 (20) 6 (40) 5 (39) 6 (43)

Infection 0 1 (7) 2 (15) 1 (8)

Serious infection 0 1 (7) 0 0 

Opportunistic infection (excluding oral candidiasis and TB) 0 0 0 0 

TB (active) 0 1 (7) 0 0 

TB (latent) 0 0 1 (7) 2 (14)

Lymphoma 0 0 0 0 

NMSC 0 0 0 0 

Malignancy other than lymphoma, NMSC, HSTCL, melanoma, or leukemia 0 0 0 0 

Demyelinating disorder 0 0 0 0 

Death 0 0 0 0 

Values are presented as n (%).
ADA, adalimumab; TB, tuberculosis; NMSC, Non-melanoma skin cancer; HSTCL, hepatosplenic T-cell lymphoma.
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patients.12-14,24 The mean clinical remission rates observed in 
this trial were higher than those observed in trials of West-
ern (CLASSIC-I and CHARM trials) and Japanese patients 
with CD.14,23,24 Possible reasons for the higher remission 
rates include the shorter disease duration and higher base-
line hs-CRP values in Chinese patients in this study, both of 
which were found to be predictors of response in post hoc 
analyses of CHARM.25 Furthermore, the average weight of 
Chinese patients with CD in this study was lower than that 
of both the Western and Japanese patients in prior clinical 
trials. This may have contributed to both the higher serum 
concentrations and higher clinical remission rates observed. 
However, it is important to mention that since this trial did 
not have patients randomized to placebo, a treatment effect 
size could not be determined. Therefore, any differences ob-
served in this trial should be interpreted with caution. 

hs-CRP and FC are inflammatory biomarkers that are 
used to assess disease activity in IBD. Chronic inflammation 
in CD is marked owing to increased hs-CRP, and has been 
shown to be a prognostic marker for poor outcome.21,22,26,27 
FC is elevated in patients with CD, and is correlated with 
endoscopic disease activity.28 In this study, induction and 
maintenance adalimumab therapy improved inflamma-
tory responses, as demonstrated by reductions in hs-CRP 
as early as week 1 and decreased FC at week 4. The higher 
160/80 mg dose had a numerically greater effect on hs-
CRP reduction between weeks 1−12 compared to the 80/40 
mg dose, and reductions in FC were numerically greater 
with the 160/80 mg dose compared to that with the 80/40 
mg dose during the blinded phase. Ongoing maintenance 
therapy with adalimumab 40 mg EOW was associated with 
a sustained reduction in hs-CRP through week 26. Post hoc 
analyses also demonstrated that 1/3 of patients achieved 
clinical remission and normalized hs-CRP values after 4 
weeks of treatment with the standard induction dose and 
approximately 1/4 of patients achieved clinical remission 
and decreased FC levels by week 4 of treatment, confirming 
that adalimumab induction treatment in patients with CD 
produced symptomatic relief as measured by CDAI as well 
as objective reductions in inflammatory burden.

Overall, our findings are consistent with those of other tri-
als conducted in Chinese patients that showed the effective-
ness and safety of adalimumab for treatment of rheumatoid 
arthritis and ankylosing spondylitis.17,18 Multiple global trials 
conducted in different patient populations with CD and 
other indications have shown a consistent safety profile of 
adalimumab.29,30 No new safety signals were identified in 
Chinese patients with CD treated with adalimumab, nor 

were any cases of malignancy, demyelinating disease or 
death reported. One case of active TB and 3 cases of latent 
TB infection were diagnosed during the trial. These findings, 
along with the fact that TB is endemic in China, underscore 
the need to closely monitor for TB in Chinese CD patients 
receiving immunosuppressive treatment.31 Close monitor-
ing for the development of TB infection is recommended for 
patients prior to initiating therapy, and periodically while 
receiving adalimumab therapy.32

This study has several limitations. This was a Phase 2 
study with relatively few patients enrolled, thus, a larger 
Phase 3 study is ongoing to evaluate the efficacy and safety 
of adalimumab in the Chinese population (ClinicalTrials.gov 
identifier NCT02499783). Endoscopic assessment of disease 
activity by ileocolonoscopy was not performed in this study; 
as a result, mucosal healing was not assessed. 

Data from this Phase 2 study confirm that the PK profile, 
including clearance, of adalimumab in Chinese patients with 
moderately to severely active CD is similar to that observed 
in trials from other regions, both East and West. In addition, 
similar to the data observed in Western and Japanese trials, 
adalimumab treatment resulted in rapid clinical and biologi-
cal responses, particularly with the 160/80 mg induction 
dose, and ongoing treatment with adalimumab 40 mg EOW 
resulted in maintenance of clinical remission and response, 
and improvement in inflammatory biomarkers to week 26.
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