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Abstract
AIM: To assess adalimumab’s efficacy with concomi-
tant azathioprine (AZA) for induction and maintenance 
of clinical remission in Japanese Crohn’s disease (CD) 
patients.

METHODS: This retrospective, observational, single-
center study enrolled 28 consecutive CD patients treat-
ed with  adalimumab (ADA). Mean age and mean dis-
ease duration were 38.1 ± 11.8 years and 11.8 ± 10.1 
years, respectively. The baseline mean Crohn’s disease 
activity index (CDAI) and C-reactive protein were 177.8 
± 82.0 and 0.70 ± 0.83 mg/dL, respectively. Twelve of 
these patients also received a concomitant stable dose 

of AZA. ADA was subcutaneously administered: 160 mg 
at week 0, 80 mg at week 2, followed by 40 mg every 
other week. Clinical response and remission rates were 
assessed via  CDAI and C-reactive protein for 24 wk.

RESULTS: The mean CDAI at weeks 2, 4, 8, and 24 
was 124.4, 120.2, 123.6, and 135.1, respectively. The 
CDAI was significantly decreased at weeks 2 and 4 with 
ADA and was significantly suppressed at 24 wk with 
ADA/AZA. Overall clinical remission rates at weeks 4 
and 24 were 66.7% and 63.2%, respectively. Although 
no statistically significant difference in C-reactive pro-
tein was demonstrated, ADA with AZA resulted in a 
greater statistically significant improvement in CDAI at 
24 wk, compared to ADA alone.

CONCLUSION: Scheduled ADA with concomitant AZA 
may be more effective for clinical remission achieve-
ment at 24 wk in Japanese Crohn’s disease patients.

© 2013 Baishideng. All rights reserved.
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Core tip: In this study, the authors found that adalim-
umab (ADA) treatment with concomitant azathioprine 
usage significantly suppressed the Crohn’s disease 
activity index and increased the remission rate at 24 
wk after the initiation of therapy, compared with ADA 
treatment alone. 
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INTRODUCTION
Tumor necrosis factor-α (TNF-α) is a proinflammatory 
cytokine implicated in the pathogenesis of  inflammatory 
bowel disease (IBD)[1-3]. Thus far, a variety of  therapeutic 
approaches have been used to inhibit TNF-α in patients 
with IBD, including infliximab (IFX), which was the first 
biologic agent approved for the treatment of  IBD[4]. IFX 
is a mouse and human chimeric immunoglobulin G1 
(IgG1) monoclonal antibody directed against TNF-α; it 
binds to both the soluble and transmembrane forms of  
TNF-α and is effective as both an induction and main-
tenance therapy in patients with Crohn’s disease (CD), 
including patients who have draining fistulas[5-8]. How-
ever, IFX has a 25% murine fraction that has potent 
immunogenicity and can cause the formation of  human 
anti-chimeric antibodies (HACA)[9]. Furthermore, this 
potent immunogenicity may lead to the loss of  efficacy, 
hypersensitivity reactions, or infusion reactions[10].

Adalimumab (ADA) is the second biologic agent ap-
proved for use in the treatment of  IBD. It is a subcuta-
neously administered, recombinant, fully human, IgG1 
monoclonal antibody that binds with a high affinity and 
specificity to TNF-α and was found to be effective in 
refractory CD patients who were either naïve to or pre-
viously treated with IFX[11-15]. Combination therapy with 
IFX and an immunosuppressant demonstrated increased 
efficacy compared with nonconcomitant use of  immu-
nosuppressants[16,17]. Nonetheless, limited data are avail-
able for ADA. In the pivotal registration study of  ADA 
(Crohn’s trial of  the fully Human antibody ADA for 
Remission Maintenance, CHARM), post-hoc analysis did 
not detect an impact of  coadministration of  immuno-
suppressants on the remission rates achieved at 1 year[12]. 
Ardizzone et al[18] reported that ADA with concomitant 
immunosuppressant treatment was not associated with 
the loss of  response or the need for dose escalation. 
However, Reenaers et al[19] reported that there may be a 
benefit from using immunosuppressive drugs during the 
first semester of  initiating ADA treatment, with a slight 
decrease in ADA failure and lower need for ADA dosage 
escalation.

In Japan, ADA was approved for the treatment of  
CD; however, only limited data have been collected on 
its optimal usage. Therefore, this study aimed to as-
sess the impact of  ADA with concomitant azathioprine 
(AZA) therapy on the rate of  clinical remission during 
maintenance with ADA in CD patients at the Osaka 
Medical College Hospital during routine clinical practice. 

MATERIALS AND METHODS
Study participants
Between November 2010 and March 2012, about 28 CD 

patients who were diagnosed by clinical, endoscopic, and 
histological criteria and who received ADA at the Osaka 
Medical College Hospital, Osaka, Japan, were consecu-
tively enrolled in this retrospective, observational, single-
center study. The patients were informed about the 
potential risks and benefits of  ADA therapy and were 
provided and signed informed consent forms before all 
procedures. The medical records of  all participating pa-
tients were reviewed by two senior investigators (Ishida 
K and Inoue T) for the following information: demo-
graphics; disease duration; disease location; prior surgical 
history; perianal disease presence; smoking behavior; 
previous IFX treatment and response to IFX treatment; 
Crohn’s disease activity index (CDAI); C-reactive protein 
(CRP) levels; and concomitant medications (corticoste-
roids, AZA, mesalazine, and elemental diet). 

All patients received 160 mg of  ADA subcutaneously 
at week 0, 80 mg at week 2, followed by 40 mg every 
other week. A clinical response was defined as a ΔCDAI 
> 70 points, whereas a clinical remission was defined as 
a CDAI < 150 points. The loss of  response to IFX was 
defined as a loss of  therapeutic efficacy after > 2 IFX 
infusions. 

Statistical analysis
Categorical data were compared by the χ 2 test or the 
Fisher’s exact test, and continuous variables were com-
pared by the Student t test. The results were expressed as 
the mean ± SD. P values less than 0.05 were considered 
to be statistically significant. All calculations were made 
using the StatView system (SAS Institute, Cary, NC, 
United States).

RESULTS
Patient characteristics
ADA was administered to 28 consecutive patients with 
CD from November 2011 to March 2012 at the Osaka 
Medical College Hospital (male-to-female ratio: 22/6; 
age at presentation: 38.1 ± 11.8 years; and disease dura-
tion: 11.8 ± 10.1 years). The patients’ baseline character-
istics and demographics are listed in Table 1. According 
to the Montreal classification, patients presented with 
CD in the following locations: about 10.7% (3/28) in an 
isolated ileal location; 17.9% (5/28) in an isolated colon-
ic location; and 71.4% (20/28) in an ileocolonic location. 
Of  the patients, 60.7% (17/28) had a history of  bowel 
resection, 57.1% had perianal disease, and 17.9% had an 
associated fistulizing disease. Two patients (7.1%) were 
current smokers.

Seventeen (60.7%) patients had previously taken IFX, 
and f  patients did not have a response to IFX, including 
no primary response in one patient and emergent aller-
gic reaction in another patient. Twelve of  the 28 patients 
were treated with ADA and a concomitant stable dose 
of  AZA throughout the observational period. The mean 
CDAI and mean CRP at baseline were 177.8 ± 82.0 and 
0.70 ± 0.83 mg/dL, respectively.
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Clinical efficacy of ADA therapy 
The overall clinical response and remission rates are 
shown in Table 2. The rates of  clinical remission at 
weeks 2, 4, 8, and 24 were 60%, 66.7%, 69.6%, and 
63.2%, respectively. The mean CDAI of  all patients at 
weeks 2, 4, 8, and 24 was 124.4 ± 60.2, 120.0 ± 66.8, 
123.6 ± 73.5, and 135.1 ± 74.4, respectively. The CDAI 
was significantly decreased commencing 2 wk after the 
initiation of  ADA treatment and remained low for 24 
wk (Table 2).

Impact of ADA/AZA on the clinical remission compared 
to ADA maintenance
Regarding the concomitant use of  immunosuppressive 
agents, 12 patients (42.9%) were treated with a stable 
dose of  AZA (50.0 ± 21.3 mg/d, 1.0 ± 0.5 mg/kg/d) 
before the initiation of  ADA. The concomitant use of  
AZA was well tolerated, with only minor side effects. Al-
though there were no statistically significant differences 
seen until 12 wk into ADA and AZA treatment (com-
pared with ADA treatment), combinational therapy with 
ADA and AZA significantly increased the clinical remis-
sion rate (Figure 1) and reduced the CDAI, compared 
with nonconcomitant use at week 24 (Figure 2A).

Sixteen of  the 28 patients were found to have in-
creased CRP serum levels (> 0.25 mg/dL) before start-
ing ADA therapy. The mean serum CRP of  all of  the 
patients at weeks 2, 4, 8, and 24 were 0.27 ± 0.40, 0.28 ± 
0.51, 0.46 ± 0.69, and 0.51 ± 0.94 mg/dL, respectively. 

ADA significantly reduced the CRP levels at weeks 2 and 
4 after the initiation of  treatment. The concomitant use 
of  AZA tended to maintain low CRP levels for 24 wk, 
even though the result was not statistically significant 
(CRP levels at weeks 0 and 24 were 0.66 ± 0.73 and 0.27 
± 0.44 mg/dL, respectively; P = 0.09, Figure 2B). 

DISCUSSION
The effectiveness of  AZA in CD patients treated with 
IFX has been clearly reported by many investigators. 
However, few reports have demonstrated the benefits 
of  ADA and AZA combination therapy. In this study, 
we analyzed the use of  ADA and AZA in patients with 
mild to moderate CD at our clinical practice and found 
that scheduled ADA with concomitant use of  AZA was 
more effective in inducing and maintaining remission for 
24 wk after the initiation of  ADA treatment, compared 
with ADA monotherapy. Although ADA monotherapy 
was also able to induce and maintain clinical remission 
from 2 to 24 wk compared to the baseline, the effects of  
the combination therapy were better. Since previous IFX 
nonresponse and previous treatment with an anti-TNF 
agent were reported to be associated with a decreased 
clinical efficacy and a loss of  response[20], we also com-
pared the CDAI between anti-TNF-naïve patients and 
anti-TNF-treated patients in this study, but there was no 
significant difference.

ADA is a human monoclonal IgG1 antibody that has 
demonstrated efficacy in the induction and maintenance 
of  clinical remission in patients with moderate to severe 
CD and is useful in patients who have lost responsive-
ness to IFX[11-15]. IFX, a chimeric anti-TNF-α antibody, 
has potent immunogenicity; repeated administration of  
IFX could result in the development of  antibodies that 
may lead to the loss of  response[21]. Although no con-
sensus has yet been established on the appropriateness 
of  concomitant immunomodulators with anti-TNF-α 
antibody therapy for CD[22-24], immunosuppressants 
were shown to inhibit the development of  HACA[10]. 
Moreover, since the clearance of  IFX is affected by the 
presence of  HACA, IFX serum levels were significantly 
higher in patients with concomitant immunosuppres-
sive therapy, as this concomitant usage reduces the fre-
quency of  HACA formation[4,25]. Sokol et al[17] assessed 
the efficacy of  immunosuppressants with scheduled 
IFX in patients with IBD and reported that IBD flare-
ups, perianal complications, and switching to ADA were 
less frequently observed in patients with combined im-
munosuppressant and biologic agent use than in those 
patients who were not concomitantly treated with im-
munosuppressants[22]. Furthermore, in the SONIC study, 
Colombel et al[16] compared the efficacy and safety of  
IFX monotherapy and IFX plus AZA combination ther-
apy for CD and showed that the combination therapy 
provided a significantly greater benefit than that of  IFX 
monotherapy at weeks 26 and 50. These studies suggest 
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Table 1  Baseline characteristics of all patients who received 
adalimumab for treatment of Crohn’s disease  n  (%)

Adalimumab Combination Total
n  = 16 n  = 12 n  = 28

Gender 
   Male 13 (81.3) 9 (75.0) 22 (78.6)
   Female 3 (18.7) 3 (25.0) 6 (21.4)
Age at presentation1 (yr) 43.1 ± 11.8 31.4 ± 8.3a 38.1 ± 11.8
Disease duration1 (yr) 13.6 ± 11.5 9.3 ± 7.6 11.8 ± 10.1
Location of disease
   Isolated ileal 2 (12.5) 1 (8.3) 3 (10.7)
   Isolated colonic 4 (25.0) 1 (8.3) 5 (17.9)
   leocolonic 10 (62.5) 10 (83.3) 20 (71.4)
   Previous resection 10 (62.5) 7 (58.3) 17 (60.7)
   Perianal disease 10 (62.5) 6 (50) 16 (57.1)
   Current smokers 1 (6.3) 1 (8.3) 2 (7.1)
   Previous anti-infliximab 
treatment 

10 (62.5) 7 (58.3) 17 (60.7)

   Primary nonresponse 0 (0.0) 1 (8.3) 1 (3.6)
   Secondary loss of response 8 (50.0) 6 (50.0) 14 (50.0)
   Allergic reaction 1 (6.3) 0 (0.0) 1 (3.6)
   Others 1 (6.3) 0 (0.0) 1 (3.6)
CDAI at initiation of 
adalimumab therapy1

195.4 ± 89.2 152.2 ± 65.8 177.8 ± 82.0

CDAI > 150 at initiation of 
adalimumab therapy, n

9 7 16

CRP at initiation of adalim-
umab therapy1

0.72 ± 0.92 0.66 ± 0.73 0.70 ± 0.83

1Data are expressed as mean ± SD. CDAI: Crohn’s disease activity index. 
aP < 0.05 vs adalimumab. 
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studies, combined with anti-ADA antibody and ADA 
trough level measurements, are required[19].

In this study, we found that ADA treatment with 
concomitant AZA usage significantly suppressed the 
CDAI and increased the remission rate at 24 weeks after 
the initiation of  therapy, compared with ADA treatment 
alone. Furthermore, these results were not consistent 
with previous reports showing that the efficacy of  ADA 
is independent of  the use of  concomitant immunosup-

that combination therapy with IFX and AZA may have 
an added benefit in maintaining the remission of  CD. 
With regard to ADA, a substantial proportion of  pa-
tients, including previously treated anti-TNF-α patients 
and anti-TNF-α treatment-naïve patients, needed dose 
escalation during ADA treatment[12,26]. However, con-
comitant immunosuppressive therapy was not associated 
with a loss of  response or a need for dose escalation and 
did not influence the development of  ADA antibod-
ies[27-29]. Recently, Reenaers et al[19] reported that usage of  
ADA with immunosuppressive drugs, such as AZA, dur-
ing the first semester of  initiating ADA demonstrated 
a slight decrease in ADA failure and a lower need for 
ADA dose escalation. Moreover, the presence of  anti-
ADA antibodies and a low serum ADA concentration 
have been reported to be associated with a diminished 
clinical response in rheumatoid arthritis patients, and the 
concomitant use of  an immunomodulator significantly 
suppresses the concentration of  anti-ADA antibod-
ies[30,31]. Interestingly, in this study, AZA in the presence 
of  ADA provides better efficacy in patients it has previ-
ously failed. However, some patients with IFX had not 
early received concomitant AZA. Therefore, we consider 
that ADA and AZA combination therapy may be more 
effective than ADA monotherapy via the inhibition of  
the development of  anti-ADA antibodies. Prospective 

Table 2  Clinical efficacy of adalimumab therapy

Week 0 2 4 8 24

n 27 25 24 23 19
CDAI 177.8 ± 82.0 124.4 ± 60.2a 120.0 ± 66.8a 123.6 ± 73.5a 135.1 ± 74.4a

Remission 37% 60% 66.70% 69.60% 63.20%

Remission: Crohn’s disease activity index (CDAI ) < 150 points. aP < 0.05 vs week 0.
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pression[27-29]. One possible explanation for this discrep-
ancy is that these previous studies assessed the efficacy 
of  ADA in patients with moderate to severe CD, where-
as the present study included mild to moderate CD pa-
tients. Notably, the CDAI at the beginning of  this study 
was relatively low (177.8 ± 82.0). Since the CDAI scores 
were gradually increasing, some patients were switched 
from IFX treatment to ADA treatment, even though 
their CDAI scores were still in remission (CDAI < 150 
at the initiation of  ADA treatment). Indeed, Zheng et 
al[32] evaluated the efficacy of  AZA in controlling the 
relapse of  disease in patients with CD for at least 6 
months and showed that AZA treatment decreased the 
CDAI from 187.3 ± 23.4 to 96.1 ± 13.5. Actually, the 
finding of  a significant efficacy with ADA plus AZA 
combination therapy compared to ADA monotherapy is 
revealed only after week 24 in this study. Generally, thio-
purines require a lag time of  approximately 6 mo before 
expressing full activity. Taken together, we consider that 
the combination of  ADA and AZA may have an added 
benefit in inducing long-term remission compared with 
ADA alone, even though ADA has shown less immuno-
genicity compared with IFX.

Our study had some major limitations. The patients 
were not randomized between ADA monotherapy and 
ADA plus AZA combination therapy. Also, the mean 
age was significantly different between these two groups 
due to the nature of  retrospective study. Therefore, 
these two groups were not strictly comparable. In ad-
dition, the patient numbers were limited, as we only 
analyzed the data in our own hospital. Moreover, recent 
studies have revealed that Japanese and Caucasian CD 
patients genetically differ, as Japanese CD patients lack 
the polymorphism in the NOD2 gene[33-36]. Genetic dif-
ferences might have affected the results in this study. An 
additional, larger, long-term multicenter study should 
be conducted to determine the effect of  combination 
therapy with ADA and AZA for patients with CD.

So far, there have been few reports demonstrating 
that CD patients could achieve a better clinical remission 
with ADA and immunomodulator combination therapy, 
compared with ADA monotherapy[19,37]. This study may 
help physicians decide whether to use combination ther-
apy. In conclusion, scheduled ADA with concomitant 
AZA is more effective for clinical remission achievement 
at 24 wk in Japanese CD patients. Although further 
long-term studies evaluating the efficacy of  combina-
tion therapy with ADA and AZA are required, our data 
suggest that ADA with concomitant AZA therapy may 
provide clinical benefit in inducing long-term remission. 
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