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Background/Aims: The short- and long-term effects of adalimumab (ADA) on Korean patients with intestinal Behcet's
disease (BD) for remain unclear. Therefore, a multicenter study was performed to evaluate the efficacy and safety of ADA in
Korean patients with intestinal BD in a real-world setting.

Methods: The medical records of 67 patients with BD prescribed ADA between January 2012 and December 2020 at five
referral centers in Korea were retrospectively analyzed and the safety and efficacy of ADA within 52 weeks were assessed.
To evaluate the clinical efficacy of ADA, the Disease Activity Index for Intestinal BD (DAIBD) and representative blood bio-
chemical markers were compared at 0, 12, 24, and 52 weeks of ADA treatment.

Results: During the follow-up period of 52 weeks, 46 patients continued ADA treatment. The cumulative drug survival rate
was 83.5%. The DAIBD score decreased over the study period (p < 0.001). Moreover, the erythrocyte sedimentation rate,
serum C-reactive protein levels, and serum albumin levels significantly improved at 12, 24, and 52 weeks of ADA treatment (all,
p <0.05).

Conclusions: As ADA is effective for refractory intestinal BD with few safety concerns in real-world situations, it is a poten-
tial treatment option for Korean patients with intestinal BD.
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INTRODUCTION

Behcet's disease (BD) is a systemic vasculitis of unknown
etiology characterized by recurrent oral aphthous ulcers,
uveitis, skin lesions, and genital ulcers. The incidence of BD
varies according to geographical location, with the highest
prevalence in Turkey (420 per 100,000 people), followed by
Iran, northern China, Korea, and Japan [1,2]. Approximately
16-25% of Asian patients with BD may develop intestinal
ulcers that are associated with life-threatening complica-
tions, including bowel perforation and massive bleeding
[3]. Although intestinal BD management has not been well
established, BD is traditionally treated with colchicine, corti-
costeroids, and/or immunomodulators, such as thiopurines
[4,5]. Tumor necrosis factor-alpha (TNF-o) has been recently
identified as a potential treatment target for BD [6]. Since
the 2000s, clinical studies on the use of anti-TNF-o agents,
including adalimumab (ADA, a fully human monoclonal an-
tibody for TNF-a)) and infliximab (IFX, a chimeric anti-TNF-c),
have reported an improved clinical outcome in patients with
intestinal BD, primarily from East Asia [7-11]. The revised
Japanese consensus guidelines (2014) recommend subcuta-
neous ADA as the standard treatment for patients with in-
testinal BD who have severe disease symptoms, with typical
deep ulcers confirmed by radiology or ndoscopy [12]. The
short- and long-term effects (regarding clinical symptoms
and endoscopic findings) of ADA in Japan were reported
until 2021, with its safety having been established [13-15].
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In 2015, ADA was approved in Korea for the treatment of
intestinal BD and has had wide utility; however, data sup-
porting its clinical efficacy and safety in Korean patients are
limited owing to the rarity of the disease [16]. Therefore, this
study aimed to perform a 52-week analysis of the effects of
ADA treatment on Korean patients with intestinal BD.

METHODS

Patients

The medical records of all patients prescribed ADA between
January 2012 and December 2020 at five referral centers
in Korea were retrospectively evaluated (Fig. 1). Korean
patients aged 18-80 years who were diagnosed with in-

67 intestinal Behcet's disease patients prescribed adalimumab at
four referral centers in Korea between Jan 2012 and Dec 2020

5 Inadequate clinical response

1 Infection (Tuberculous peritonitis)

1 Solid organ cancer (Tonsil cancer)

2 Hematologic disorder (Myelodysplastic syndrome)
9 Treatment less than 52 weeks

3 Loss to Follow-up

\4

46 patients continued adalimumab for 52 weeks

Figure 1. Flow diagram of the study population.

https://doi.org/10.3904/kjim.2022.394


www.kjim.org

Lee SB, et al. ADA for intestinal Behcet's disease

testinal BD and administered ADA treatment for the first
time were included in the study. The indications for ADA
treatment include being refractory to stable treatment with
corticosteroids or immunomodulators, or failure to taper
corticosteroids. Patients prescribed ADA for reasons other
than intestinal BD were excluded from the analysis. Patients
with latent tuberculosis (TB) received approximately three
weeks of anti-TB medication before treatment with ADA.
Data regarding the demographic characteristics of patients,
including sex; age at diagnosis; age at initiation of ADA
treatment; disease duration from diagnosis to initiation of
ADA treatment; baseline disease characteristics of BD such
as concomitant oral and genital ulcers, uveitis, skin lesions,
and joint involvement; prior bowel resection history; and
prior medication history including other anti-TNF-a treat-
ments, were obtained. We classified the patients as follows:
‘complete,” ‘incomplete,” ‘suspected,” and ‘others’ accord-
ing to the criteria of Behcet's Disease Research Committee
of Japan, 1987. Baseline colonoscopy was used to evaluate
the status of ileocecal ulcer, and data on the number of
ulcerative lesions and the maximum diameter of the ulcer
were obtained. The Disease Activity Score for Intestinal BD
(DAIBD) score, the most commonly used scoring system in
Korea, was used to assess disease activity [17]. The DAIBD
score of each patient was routinely evaluated at each visit.
The clinical data of patients, including the DAIBD score, lab-
oratory data, and all adverse events (AEs) observed within
52 weeks of ADA treatment, were obtained. AEs included
skin problems, injection site reactions, headaches, any infec-
tions, and newly occurring malignancies.

Outcomes

The primary outcome was the drug durability of ADA within
52 weeks of treatment. The clinical response was evaluat-
ed based on the clinical scoring system, DAIBD, including
the general well-being of the patients, fever, extra-intes-
tinal manifestations, abdominal pain/tenderness or mass,
intestinal complications, and stool quality [17]. The DAIBD
score was estimated serially every four weeks in available
patients for 24 weeks of ADA treatment, and then approx-
imately every 8-12 weeks until week 52. Biochemical re-
sponses were assessed based on changes in blood markers,
including the erythrocyte sedimentation rate (ESR), serum
C-reactive protein (CRP), and serum albumin. To analyze the
factors related to the biochemical response, the response
was determined when each item was restored to the normal
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Table 1. Baseline characteristics of the study population (n = 67)

Characteristic Value
Male/female 32/35 (47.8/52.2)
Age at diagnosis, yr 46 (35-58)
Age at start of ADA, yr 52 (40-62)
Disease duration at start of ADA treatment, mo 20 (5-102)
BMI, kg/m2 21.1 (18.9-23.0)
Diagnostic category of BD?
Complete 21 (31.3)
Incomplete 14 (20.9)
Suspected 19 (28.4)
Other 13 (19.4)
Non-intestinal BD manifestations
Oral ulcer 54 (80.6)
Genital ulcer 26 (38.8)
Uveitis 9(13.4)
Erythema nodosum 18 (26.9)
Arthralgia 19 (28.4)
Previous BD-related bowel surgery 15(22.4)
Concomitant medication
5-Aminosalicylates 56 (83.6)
Systemic steroid 66 (98.5)
Immunomodulator (AZA/6-MP) 52 (77.6)
History of another anti-TNF-a antibody 8(11.9)
Baseline colonoscopy
Number of ileocecal ulcers
Undetectable 6 (9.0)
1 31 (46.3)
2-5 14 (20.9)
>5 16 (23.9)
Maximum diameter of ulcer, mm
Undetectable 6 (9.0)
<10 8(11.9)
10-20 33(49.3)
20-30 17 (25.4)
>30 3(4.5)
Baseline laboratory data
ESR, mm/h 23 (14-45)
Serum CRP, mg/dL 0.92 (0.26-2.65)
Serum albumin, g/dL 3.7 (3.1-4.1)
Baseline DAIBD 80 (60-115)

Values are presented as number (%) or median (interquartile range).
ADA, adalimumab; BMI, body mass index; BD, Behcet's dis-
ease; AZA, azathioprine; 6-MP, 6-mercaptopurine; TNF, tumor
necrosis factor; ESR, erythrocyte sedimentation rate; CRP, C-re-
active protein; DAIBD, Disease Activity Score for Intestinal BD.
dPer the criteria of Behcet's Disease Research Committee of
Japan, 1987.
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range: ESR < 20 mm/h, serum CRP < 0.5 mg/dL, and serum
albumin > 4.0 g/dL at week 52. In addition, to further eval-
uate the clinical response, patients who did not discontinue
steroid administration even after 52 weeks of ADA admin-
istration were investigated and classified as the ‘sustained
systemic steroid use’ group.

Statistical analysis

In the descriptive analysis, categorical variables are ex-
pressed as numbers with percentages, and continuous vari-
ables are expressed as medians with interquartile ranges
(IQRs). The drug survival for ADA was analyzed using the
Kaplan—Meier method. To investigate the factors associated
with drug durability, Cox's regression tests were performed.
The least squares mean (LS mean) values were compared
using a covariance pattern model, in order to compare
changes in representative biochemical markers in repeat-
ed measurements. The binary logistic analysis was used to
evaluate the factors associated with the biochemical re-
sponse and sustained systemic steroid use at week 52. All
results were considered statistically significant at two-sided
p values of < 0.05. Variables were selected for inclusion
in the multivariate model, based on univariate p values of
< 0.2. Statistical analyses were performed using SPSS (ver-
sion 24.0, IBM Corp., Armonk, NY, USA) and SAS (version
9.4, SAS Institute, Cary, NC, USA).

Ethics statement

This study was approved by the institutional review board of
all participating institutions including Asan Medical Center
(IRB number: 2021-1099) and Ulsan University Hospital (IRB
number: 2022-04-003). The requirement for informed con-
sent was waived given its observational nature.

RESULTS

Patient characteristics

A total of 67 patients administered ADA between 2015 and
2020 were included in this study (Fig. 1). Demographic data
and the disease-related characteristics of the study popula-
tion are summarized in Table 1. The median age at diagnosis
and initiation of ADA treatment was 46 years (IQR: 35-58
yr) and 52 years (IQR: 40-62 yr), respectively. The median
disease duration at the initiation of ADA treatment was 20
months (IQR: 5-102 mo). Fifteen patients had a history of
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bowel surgeries. The median baseline DAIBD score was 80
(IQR: 60-115). Regarding non-intestinal BD manifestations,
54 (80.6%) and 26 (38.8%) patients had oral and genital
ulcers, respectively. Most patients (66/67) had a history of
prior corticosteroid use, and 52 (77.6%) used a concomi-
tant immunomodulator at the initiation of ADA treatment.
Baseline colonoscopy results were available for all patients.
Single ulcers with a diameter of 10-30 mm were the most
prevalent; however, multiple ulcers were not uncommon.
Some patients had suspected small intestinal lesions based
on computed tomography; however, such lesions were not
confirmed by colonoscopy.

Drug durability of ADA treatment and
associated factors

Long-term durability data on ADA treatments were collect-
ed until December 2021. The drug durability for all patients
is shown in Figure 2. During the follow-up period (52 wk),
46 patients continued ADA therapy. The cumulative drug
survival rate was 83.5%. Nine patients in the study pop-
ulation did not complete the 52-week follow-up period,
but continued ADA treatment until the last follow-up. Nine
patients discontinued ADA within the study period. Five
patients did not show an appropriate clinical response to
ADA and discontinued the treatment after a median of 29
weeks (range 6-42 wk). Four patients discontinued med-
ication due to AEs; one (1.9%) patient had an infectious
disease (tuberculous peritonitis) at 39 weeks, two (3.7%)
had progression of comorbid hematologic disorders, and

100 —

80

83.5%

60 —

Proportion of patients
continuning treatment (%)

40 -

T T T T 1
0 12 24 36 48 60

Weeks
No. at risk 67 61 53 50 46 16

Figure 2. Cumulative drug survival of adalimumab-treated pa-
tients with intestinal Behcet's disease.
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one (1.9%) developed a malignancy (tonsil cancer). Fac-
tors associated with drug durability are shown in Table 2.
Concomitant use of 5-aminosalicylic acid (5-ASA), systemic
steroid, or immunomodulatory drugs at the start of ADA
administration was found to be related to drug durability (all
p <0.05). Another significant factor was the co-occurrence
of genital ulcer. However, no statistically significant factors
were identified after multivariate analysis.

Clinical and biochemical response during ADA
treatment

Blood inflammatory markers, namely ESR, serum CRP, and
serum albumin, exhibited significant changes during the
52-week ADA treatment (Fig. 3). ESR and serum CRP levels

KJIM™

significantly decreased (all p values < 0.05). The LS mean
values of ESR at baseline and week 52 were 30.2 and 21.7
mm/h, respectively. The LS mean values of CRP levels at
baseline and week 52 were 2.6 and 0.8 mg/dL, respectively.
The serum albumin levels significantly increased over the 52-
week treatment period (all p values were < 0.05). The LS
mean value serum albumin levels at baseline and week 52
were 3.6 and 3.9 g/dL, respectively. Additionally, the DAIBD
scores significantly decreased during the follow-up period
(all p values < 0.01). Colonoscopy was performed in a total
of 25 of the 46 patients with a 52-week follow-up. Com-
plete healing of ulcers was observed in 15 patients (60.0%)
and incomplete healing was observed in four patients, with
the diameter of the ulcers reducing to at least half the orig-

Table 2. Factors associated with ADA discontinuation at week 52 (n = 67)

Variable Univariate p value Multivariate p value
Sex, female vs. male 0.242 (0.050-1.165) 0.077 0.412 (0.070-2.435) 0.328
Age at diagnosis 1.015 (0.970-1.063) 0.512 - -
Age at start of ADA 1.012 (0.963-1.064) 0.628 - -
Disease duration at start of ADA 0.997 (0.987-1.008) 0.594 - -
BMI 0.972 (0.805-1.175) 0.773 - -
Previous BD-related bowel surgery, yes vs. no 1.694 (0.423-6.774) 0.456 - -
Non-intestinal BD manifestations
Oral ulcer, yes vs. no 1.508 (0.188-12.071) 0.699 - -
Genital ulcer, yes vs. no 0.125 (0.016-1.003) 0.050 0.335(0.033-3.410) 0.355
Uveitis, yes vs. no NA2 NA? . .
Erythema nodosum, yes vs. no 0.680 (0.141-3.275) 0.630 - -
Arthralgia, yes vs. no 0.330 (0.041-2.644) 0.297 - -
Concomitant medication
5-Aminosalicylates, yes vs. no 0.217 (0.058-0.814) 0.041 0.253 (0.052-1.240) 0.090
Systemic steroid, yes vs. no 0.052 (0.005-0.502) 0.0M 0.252 (0.013-4.831) 0.360
Immunomodulator (AZA/6-MP), yes vs. no 0.192 (0.050-0.736) 0.016 0.358 (0.074-1.722) 0.200
Baseline colonoscopy
Number of ileocecal ulcers, < 1 vs. > 2 0.326 (0.081-1.305) 0.113 0.313 (0.060-1.625) 0.167
Maximum diameter of ulcer, < 20 mm vs. > 20 mm 0.629 (0.169-2.345) 0.490 - -
Baseline laboratory data
ESR 0.995 (0.963-1.029) 0.780 - -
Serum CRP 1.061 (0.896-1.256) 0.496 - -
Serum albumin 0.550 (0.182-1.660) 0.289 - -
Baseline DAIBD score 0.994 (0.973-1.014) 0.533 - -

Values are presented as hazard ratio (95% confidence interval).
ADA, adalimumab; BMI, body mass index; BD, Behcet’s disease; AZA, azathioprine; 6-MP, 6-mercaptopurine; ESR, erythrocyte
sedimentation rate; CRP, C-reactive protein; DAIBD, Disease Activity Score for Intestinal BD; NA, not applicable.

AStatistical calculations could not be performed as ADA discontinuation was not performed for patients with uveitis.
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Figure 3. Changes in the biochemical markers and clinical index over 52 weeks of adalimumab treatment for intestinal BD. (A) ESR, (B)
serum CRP, (C) serum albumin, and (D) DAIBD score. BD, Behcet's disease; Cl, confidence interval; CRP, C-reactive protein; DAIBD, Disease
Activity Score for Intestinal BD; ESR, erythrocyte sedimentation rate; LS mean, least squares mean.

inal size. In a total of six cases, the condition of the ulcers Factors associated with biochemical

either showed no improvement, i.e., no reduction in ulcer responses and sustained systemic steroid use

size, or had worsened. To evaluate the efficacy of ADA treatments, factors associ-
ated with the biochemical response and sustained systemic
steroid use at week 52 were investigated. Among 46 pa-
tients who completed follow-up until 52 weeks, biochemi-
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cal responses were shown in 60.0% (27/45) of ESR, 75.6%
(34/45) of serum CRP, and 54.3% (25/46) of serum albu-
min, respectively. In analyses for the factors related to the
biochemical response in 46 patients, no significant factors
were found to be simultaneously associated with all three
parameters — ESR, serum CRP, and serum albumin (Table 3).
When patients were classified according to the criteria of
the Behcet's Disease Research Committee of Japan, no dif-
ference in ADA response was observed according to each
diagnostic category. Systemic steroids were used prior to
ADA administration in 46 patients; steroid use was contin-
ued in 16 patients (34.8%) at 52 weeks. In the multivariate
analysis, concomitant use of 5-ASA was found to be a sig-
nificant protective factor. In addition, the presence of two or
more ulcers during baseline colonoscopy was a statistically
significant risk factor (Table 4).

The Korean Journal of Internal Medicine Vol. 38, No. 5, September 2023

DISCUSSION

The results of this study revealed that ADA steadily improved
the clinical index and representative biochemical markers
during the 52-week treatment period, in patients with in-
testinal BD who were resistant to conventional treatment.
The cumulative drug survival rate reached 83.5%, and was
similar to that obtained from long-term follow-up data from
clinical trials in Japan; approximately 75% of the study pa-
tients showed long-term durability of ADA for intestinal BD
at week 52 [15]. This result was also similar to that shown
in the ADA real-world data for Crohn’s disease (CD) [18].
Out of five patients with an inadequate clinical response (at
6-42 wk), three had worsening fever and abdominal pain,
and the remaining two had bowel perforation and intra-ab-
dominal abscess. Of the five patients who developed an

Table 4. Factors associated with sustained systemic steroid use at week 52 (n = 46)

Variable Univariate p value Multivariate p value
Sex, female vs. male 0.983 (0.289-3.342) 0.978 - -
Age at diagnosis 0.996 (0.954-1.040) 0.864 - -
Age at start of ADA 0.994 (0.950-1.040) 0.789 - -
Disease duration at start of ADA 0.999 (0.991-1.008) 0.900 - -
BMI 0.900 (0.727-1.115) 0.337 - -
Previous BD-related bowel surgery, yes vs. no 1.095 (0.267-4.499) 0.900 - -
Non-intestinal BD manifestations

Oral ulcer, yes vs. no 0.667 (0.130-3.431) 0.628 - -

Genital ulcer, yes vs. no 0.765 (0.226-2.583) 0.666 - -

Uveitis, yes vs. no 3.231(0.480-21.737) 0.228 - -

Erythema nodosum, yes vs. no 1.250(0.330-4.732) 0.743 - -

Arthralgia, yes vs. no 1.971 (0.527-7.374) 0.313 - -
Concomitant medication

5-Aminosalicylates, yes vs. no 0.103 (0.010-1.024) 0.052 0.064 (0.005-0.859) 0.038

Immunomodulator (AZA/6-MP), yes vs. no 0.500 (0.064-3.932) 0.510 - -
Baseline colonoscopy

Number of ileocecal ulcers, < 1 vs. > 2 0.237 (0.064-0.869) 0.030 0.228 (0.052-1.000) 0.050

Maximum diameter of ulcer, < 20 mm vs. > 20 mm 0.833(0.235-2.953) 0.778 - -
Baseline laboratory data

ESR 0.985 (0.958-1.015) 0.345 - -

Serum CRP 0.998 (0.808-1.232) 0.983 - -

Serum albumin 0.589 (0.207-1.679) 0.322 - -
Baseline DAIBD score 1.016 (0.997-1.034) 0.093 1.019 (0.998-1.039) 0.072

Values are presented as odds ratio (95% confidence interval).

ADA, adalimumab; BMI, body mass index; BD, Behcet’s disease; AZA, azathioprine; 6-MP, 6-mercaptopurine; ESR, erythrocyte
sedimentation rate; CRP, C-reactive protein; DAIBD, Disease Activity Index for Intestinal BD.
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inadequate response, four could not discontinue steroids
during ADA administration.

We intended to investigate characteristics related to ADA
durability but did not find any statistically significant factors
after the multivariate analysis, likely due to the small sample
size. According to a previous Korean multicenter study on
IFX administration in patients with intestinal BD, the follow-
ing results were presented as factors predicting a sustained
response: age at diagnosis > 40 years; female sex; disease
duration > 5 years; achievement of remission at week 4;
and concomitant immunomodulator use [19]. However,
since the number of study subjects was small (n = 28) and a
multivariate analysis was not performed, a comparison with
the results of this study does not seem appropriate. Future
large-scale and prospective design studies are thus needed
to validate our findings.

The increased risk of TB in patients who were adminis-
tered anti-TNF-a agents may be attributed to TNF-o-medi-
ated immune mechanisms. These are involved in the patho-
logical changes in latent TB infection (LTBI), particularly the
maintenance of the formation and function of granulo-
mas, which prevent mycobacteria from disseminating into
the blood [20]. In Korea, a country with a high TB preva-
lence, an LTBI test is recommended before the use of an
anti-TNF-a agent. For an LTBI-positive tuberculin skin test
or a positive interferon-gamma release assay (IGRA) test,
the standard treatment guideline necessitates starting an
anti-TNF-a treatment after administering anti-TB treatment
for approximately three weeks. In this study, one patient
with TB peritonitis was identified at week 39, leading to the
discontinuation of ADA treatment. The patient showed a
positive result in the IGRA test and ADA was started after 3
weeks of anti-TB therapy. Despite screening, the occurrence
of TB in Korean IBD patients treated with anti-TNF-a agents
has been previously reported [21]. Therefore, caution must
be exercised for the use of anti-TNF-a in regions with high
TB prevalence, such as Korea.

In this study, one case of tonsil cancer was confirmed at
52 weeks after ADA administration; however, no other sol-
id organ malignancies were observed. In a previous study
on ADA safety, the rate of malignancies among patients
treated with ADA, except for lymphoma and non-melano-
ma skin cancer, did not differ from the expected rate in the
general population [22]. According to two representative
studies on ADA for CD patients, the probability of malig-
nancy occurrence with ADA treatment did not significantly
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increase compared with placebo treatment during the study
period of 52 or 56 weeks [23,24]. As tonsil cancer is difficult
to detect through screening tests, in the present study, we
could not ascertain its occurrence after the initiation of ADA
treatment in the patients. Although there was no evidence
in previous reports that ADA increased the incidence of
head and neck cancers, including tonsil cancer, ADA treat-
ment was discontinued for this patient. Two patients in this
study had exacerbated myelodysplastic syndrome (MDS), a
pre-existing hematologic disorder; thus, allogeneic hemato-
poietic stem cell transplantation (allo-HSCT) was performed
and ADA was discontinued. Of note, these patients were di-
agnosed with MDS prior to the initiation of ADA treatment,
as MDS has been reported to concomitantly occur with BD
in some patients [25]. The prevalence of concurrent BD-
MDS ranges from 0.4-3.1% in all patients with BD and has
been mainly reported in Korea, Japan, and China [26-28].
According to a Chinese study, the prevalence of gastroin-
testinal involvement in patients with concurrent BD-MDS
was higher than that in patients with BD without MDS (62.5
versus 11.9%) [29]. In this study, it was difficult to confirm
the effect of ADA on the hematological deterioration of the
two patients with MDS. Furthermore, there are no previous
reports of the association between ADA and hematologic
disorders, such as MDS or acute leukemia.

In our study, the clinical response evaluated using DAIBD
and the biochemical response of ESR, serum CRP, and se-
rum albumin displayed consistent improvement after start-
ing ADA treatment. For the results in which the DAIBD and
laboratory data were compared at 0, 12, 24, and 52 weeks
after ADA treatment, a statistically significant improvement
was observed, highlighting the effects of ADA treatment on
intestinal BD. This finding was also confirmed by the most
recent Asian study in Japan (n = 462) [15]; thus, the current
study reinforces that ADA can be an effective treatment
strategy for intestinal BD refractory to traditional treatment
in Korea. In our study, we attempted to examine the base-
line characteristics related to the biochemical and clinical
responses. However, factors related to all changes in ESR,
serum CRP, and serum albumin were not identified.

It should be noted that 66 of the 67 patients were using
concomitant corticosteroids at the time of ADA initiation in
the study. Among 46 patients who completed follow-up
until 52 weeks, sustained systemic steroid use was reported
in 16 (34.8%) patients. To further evaluate the clinical re-
sponse, factors associated with sustained systemic steroid
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use at week 52 were also investigated. As a result, concom-
itant use of 5-ASA and the number of ulcers on the baseline
colonoscopy may be related, and additional studies are ex-
pected to be conducted.

This study had a few limitations. First, the study had a
relatively small sample size and a retrospective design; these
may potentially distort the findings. In particular, analysis of
factors related to drug durability or biochemical response
did not yield meaningful results. Second, endoscopic and
radiologic data were unavailable during follow-up for ap-
proximately half of the patients; therefore, the effectiveness
of ADA in mucosal healing could not be evaluated. Third,
analysis of the changes in the levels of fecal calprotectin, an
important parameter for evaluating responses in inflamma-
tory bowel disease, could not be performed due to a lack
of follow-up data. Nevertheless, the treatment response
was assessed using other representative biomarkers, such
as ESR, serum CRP, and serum albumin. Fourth, considering
the biochemical response, not all patients underwent labo-
ratory tests every four weeks; hence, the number of patients
evaluated at each time point was different. An attempt to
overcome these shortcomings was made using paired tests.
Finally, as patients who discontinued ADA were excluded,
the possibility of selection bias in the evaluation of biochem-
ical responses was revealed.

Despite these limitations, to our knowledge, this is the
first study in Korea to evaluate the use of ADA for patients
with intestinal BD using a meaningful number of samples.
Our study confirmed that despite its intolerability in some
patients, ADA could be a treatment option for Korean pa-
tients with intestinal BD. Overall, ADA was demonstrated
to be safe and effective for treating intestinal BD in patients
refractory to conventional therapies.

KEY MESSAGE

1. Adalimumab showed improvement of clinical index
and biochemical markers during the 52-week with
few safety conserns in patients with intestinal Be-
hcet's disease who were resistant to conventional
treatment.

2. The cumulative drug survival rate was 83.5%, and
4 patients discontinued medication due to adverse
events such as tuberculous peritonitis, progression
of comorbid myelodysplastic syndrome, and tonsil
cancer.

670  www.kjim.org

The Korean Journal of Internal Medicine Vol. 38, No. 5, September 2023

REFERENCES

1. Greco A, De Virgilio A, Ralli M, et al. Behget's disease: new
insights into pathophysiology, clinical features and treatment
options. Autoimmun Rev 2018;17:567-575.

2. Cho SB, Cho S, Bang D. New insights in the clinical under-
standing of Behcet's disease. Yonsei Med J 2012;53:35-42.

3. Sakane T, Takeno M, Suzuki N, Inaba G. Behcet’s disease. N
Engl J Med 1999;341:1284-1291.

4. Park YE, Cheon JH. Updated treatment strategies for intesti-
nal Behcet's disease. Korean J Intern Med 2018;33:1-19.

5. Hisamatsu T, Naganuma M, Matsuoka K, Kanai T. Diagnosis
and management of intestinal Behget's disease. Clin J Gastro-
enterol 2014;7:205-212.

6. Evereklioglu C, Er H, Turkéz Y, Cekmen M. Serum levels of
TNF-alpha, sIL-2R, IL-6, and IL-8 are increased and associated
with elevated lipid peroxidation in patients with Behcet's dis-
ease. Mediators Inflamm 2002;11:87-93.

7. Hassard PV, Binder SW, Nelson V, Vasiliauskas EA. Anti-tumor
necrosis factor monoclonal antibody therapy for gastroin-
testinal Behcet's disease: a case report. Gastroenterology
2001;120:995-999.

8. Byeon JS, Choi EK, Heo NY, et al. Antitumor necrosis factor-al-
pha therapy for early postoperative recurrence of gastroin-
testinal Behcet’s disease: report of a case. Dis Colon Rectum
2007;50:672-676.

9. JuJH, Kwok SK, Seo SH, Yoon CH, Kim HY, Park SH. Success-
ful treatment of life-threatening intestinal ulcer in Behcet's
disease with infliximab: rapid healing of Behget's ulcer with
infliximab. Clin Rheumatol 2007;26:1383-1385.

10. Iwata S, Saito K, Yamaoka K, et al. Effects of anti-TNF-alpha
antibody infliximab in refractory entero-Behcet’s disease.
Rheumatology (Oxford) 2009;48:1012-1013.

11. Ariyachaipanich A, Berkelhammer C, Nicola H. Intestinal Be-
hcet's disease: maintenance of remission with adalimumab
monotherapy. Inflamm Bowel Dis 2009;15:1769-1771.

12. Hisamatsu T, Ueno F, Matsumoto T, et al. The 2nd edition of
consensus statements for the diagnosis and management of
intestinal Behcet's disease: indication of anti-TNFo monoclonal
antibodies. J Gastroenterol 2014;49:156-162.

13. Tanida S, Inoue N, Kobayashi K, et al. Adalimumab for the
treatment of Japanese patients with intestinal Behcet's dis-
ease. Clin Gastroenterol Hepatol 2015;13:940-948.e3.

14. Sugimura N, Mizoshita T, Sugiyama T, et al. Real-world effi-
cacy of adalimumab and infliximab for refractory intestinal
Behcet's disease. Dig Liver Dis 2019;51:967-971.

https://doi.org/10.3904/kjim.2022.394


www.kjim.org

Lee SB, et al. ADA for intestinal Behcet's disease

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Suzuki Y, Hagiwara T, Kobayashi M, Morita K, Shimamoto T,
Hibi T. Long-term safety and effectiveness of adalimumab in
462 patients with intestinal Behcet's disease: results from a
large real-world observational study. Intest Res 2021;19:301-
312.

Park J, Cheon JH. Anti-tumor necrosis factor therapy in intes-
tinal Behcet's disease. Gut Liver 2018;12:623-632.

Cheon JH, Han DS, Park JY, et al.; Korean IBD Study Group.
Development, validation, and responsiveness of a novel dis-
ease activity index for intestinal Behcet's disease. Inflamm
Bowel Dis 2011;17:605-613.

Hisamatsu T, Suzuki Y, Kobayashi M, et al. Long-term safety
and effectiveness of adalimumab in Japanese patients with
Crohn’s disease: 3-year results from a real-world study. Intest
Res 2021;19:408-418.

Lee JH, Cheon JH, Jeon SW, et al. Efficacy of infliximab in
intestinal Behcet's disease: a Korean multicenter retrospective
study. Inflamm Bowel Dis 2013;19:1833-1838.

Zhang Z, Fan W, Yang G, et al. Risk of tuberculosis in pa-
tients treated with TNF-ot antagonists: a systematic review
and meta-analysis of randomised controlled trials. BMJ Open
2017;7:e012567.

Shin SY, Park SJ, Kim Y, et al.; IBD Research Group of the
Korean Association for the Study of Intestinal Diseases. Clin-
ical outcomes and predictors of response for adalimumab in
patients with moderately to severely active ulcerative colitis:
a KASID prospective multicenter cohort study. Intest Res
2022;20:350-360.

Burmester GR, Panaccione R, Gordon KB, Mcllraith MJ, Lacer-
da AP. Adalimumab: long-term safety in 23 458 patients from
global clinical trials in rheumatoid arthritis, juvenile idiopathic
arthritis, ankylosing spondylitis, psoriatic arthritis, psoriasis and
Crohn’s disease. Ann Rheum Dis 2013;72:517-524.

Sandborn WJ, Hanauer SB, Rutgeerts P, et al. Adalimumab
for maintenance treatment of Crohn’s disease: results of the
CLASSIC Il trial. Gut 2007;56:1232-1239.

Watanabe M, Hibi T, Lomax KG, et al.; Study Investigators.
Adalimumab for the induction and maintenance of clinical
remission in Japanese patients with Crohn’s disease. J Crohns
Colitis 2012;6:160-173.

Kawabata H, Sawaki T, Kawanami T, et al. Myelodysplastic
syndrome complicated with inflammatory intestinal ulcers:
significance of trisomy 8. Intern Med 2006;45:1309-1314.

https://doi.org/10.3904/kjim.2022.394

KJIM™

26. Ahn JK, Oh JM, Lee J, Koh EM, Cha HS. Behcet's disease asso-
ciated with malignancy in Korea: a single center experience.
Rheumatol Int 2010;30:831-835.

27. LinY, Li G, Zheng W, Tian X, Zhang F. Behcet’s disease asso-
ciated with malignancy: a report of 41 Chinese cases. Int J
Rheum Dis 2014;17:459-465.

28. Mori Y, lwamoto F, Ishida VY, et al. Long-term outcome after
surgery in a patient with intestinal Behcet's disease compli-
cated by myelodysplastic syndrome and trisomy 8. Intest Res
2020;18:469-475.

29. Shen Y, Ma HF, Luo D, Cai JF, Zou J, Guan JL. High Incidence
of gastrointestinal ulceration and cytogenetic aberration of
trisomy 8 as typical features of Behcet's disease associated
with myelodysplastic syndrome: a series of 16 consecutive
chinese patients from the Shanghai Behcet's disease data-
base and comparison with the literature. Biomed Res Int
2018;2018:8535091.

Received : December 16, 2022
Revised : April 4, 2023
Accepted : May 3, 2023

Correspondence to

Sang Hyoung Park, M.D., Ph.D.

Department of Gastroenterology, Asan Medical Center, University of
Ulsan College of Medicine, 88 Olympic-ro 43-gil, Songpa-gu, Seoul
05505, Korea

Tel: +82-2-3010-5768, Fax: +82-2-476-0824

E-mail: umdalpin@hanmail.net
https://orcid.org/0000-0002-5366-5749

CRedit authorship contributions

Seung Bum Lee: conceptualization, data curation, formal analysis,
writing - original draft; Hee Seung Hong: conceptualization, data cura-
tion; Chang Kyun Lee: data curation; Bo-In Lee: data curation; Sol Kim:
data curation; Seong-Joon Koh: data curation; Hosun Yu: data cura-
tion; Jung-Bin Park: writing - review & editing; Sung Wook Hwang:
writing - review & editing; Byong Duk Ye: writing - review & editing;
Suk-Kyun Yang: writing - review & editing; Sang Hyoung Park: concep-
tualization, formal analysis, writing - original draft

Conflicts of interest
The authors disclose no conflicts.

Funding

This work was supported by a grant from the Korea Health Technology
R&D Project through the Korea Health Industry Development Institute
(KHIDI), funded by the Ministry of Health & Welfare, Republic of Korea
(grant number: HR21C0198) and the National Research Foundation of
Korea (NRF) grant, funded by the Korean government (MSIT), awarded
to Sang Hyoung Park (No. 2021R1G1A1094252).

www.Kjim.org 671


www.kjim.org

	_Hlk113259737
	_Hlk113247620

