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Abstract

Background Intestinal Behçet’s disease (BD) is very rare,

and epidemiologic data regarding BD are scarce. More-

over, there have been no population-based studies focusing

on intestinal BD. We conducted a nationwide population-

based study to examine the incidence and clinical course of

Korean patients with intestinal BD.

Methods We collected data on 365 patients diagnosed with

intestinal BD from 2011 to 2014 using the Health Insur-

ance Review and Assessment Services claims database. We

analyzed the incidence and clinical outcomes, including

cumulative rates of bowel resection, hospitalization, and

medication use.

Results During the study period, the average annual inci-

dence for intestinal BD was 0.18 per 105 population, and

the proportion of cases with intestinal involvement was

3.9%. At 1 and 4 years after diagnosis, the cumulative rates

of surgery were 5.0 and 10.9%, respectively, whereas those

of hospitalization were 27.8 and 32.4%, respectively. The

1- and 4-year cumulative rates of requirements for medi-

cations were 39.8 and 49.1% for moderate- to high-dose

corticosteroids, 33.6 and 42.1% for immunomodulators,

and 3.5 and 6.8% for biologics, respectively. The cumu-

lative probability of corticosteroid and immunomodulator

use was higher in male than in female patients and in

younger (\40 years) than in older (C40 years) patients.

However, there were no significant differences in the

cumulative probabilities of surgery, hospitalization, and

biologics use according to sex and age group.

Conclusions The incidence of intestinal BD in Korea is

quite low and has been stable in recent years.

Keywords Intestinal Behçet’s disease � Incidence �
Clinical course � Korea

Introduction

Behçet’s disease (BD) is a rare, chronic, inflammatory,

multisystem disorder characterized by recurrent oral and

genital ulcers, ocular lesions, skin manifestations, and

arthritis as well as vascular, neurological, and intestinal

involvement [1, 2]. The prevalence of BD is very low

globally, but relatively high in the Mediterranean area and

East Asia at approximately 1–10 cases per 10,000 people,

whereas a rate of only 1–2 cases per 1,000,000 people is

observed in the United Kingdom and North America [3].

Intestinal BD is diagnosed when there is a typically

shaped ulcer in the gastrointestinal (GI) tract and clinical

findings meet the diagnostic criteria for BD [4]. The GI

involvement in BD differs in various countries, ranging
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from 0 to 20% [2]. Interestingly, intestinal involvement

occurs more commonly in East Asia, including Korea and

Japan, than in the Mediterranean area [2, 5, 6]. However,

all available data on the frequency of intestinal BD are

derived from referral centers and/or small-sized case series.

At present, accurate data on the incidence of intestinal BD

do not exist.

Data concerning the clinical course of intestinal BD in a

population-based setting also do not exist. Intestinal BD

has a fulminant clinical course in some cases [7]. Intestinal

BD often requires surgical treatment due to the high fre-

quency of complications, such as intestinal perforations

and massive intestinal bleeding, coupled with unrespon-

siveness to pharmaceutical treatments [8, 9]. Moreover,

intestinal BD frequently recurs, even after surgical treat-

ment, and occasionally requires repeated surgery [8, 10].

However, all of the available data on the clinical course of

intestinal BD are derived from hospital-based studies

[7–13]. Therefore, those results may have a referral-center

bias due to the inclusion of more severe cases.

Intestinal BD is a very rare disease, so epidemiologic

studies of this disease are scarce. In contrast to ulcerative

colitis (UC) and Crohn’s disease (CD), no population-

based study of intestinal BD is reported. As a number of

population-based studies conducted in Western countries

provide useful information on the epidemiologic features

of UC and CD [14], a population-based study of intestinal

BD in East Asia is needed, given its high prevalence in this

region. Such a population study will help us to better

understand the burden of disease and further characterize

the clinical features and natural course of intestinal BD.

As the Korean government operates a mandatory

nationwide insurance system (National Health Insurance,

NHI), all health care utilization information is registered in

a comprehensive database operated by the Health Insur-

ance and Review Agency (HIRA). The HIRA database

allows us to study national epidemiology and clinical

outcomes of intestinal BD using reliable information. In

this study, we conducted a nationwide population-based

study using the HIRA database to investigate the incidence

and clinical outcomes of intestinal BD in Korea, including

cumulative rates of bowel resection, hospitalization, med-

ication use, and cause of death.

Materials and methods

Data source

This study used data from the NHI, which provides

mandatory universal health insurance that covers all health

services, including admission, ambulatory care, and phar-

maceutical services. Medical institutions submit health

care utilization information in electronic form for reim-

bursement purposes, and this information is integrated into

the HIRA claims database, which covers the entire popu-

lation of Korea ([50 million).

The database contains information on all patients,

including demographic characteristics, admission and

ambulatory care history, principal diagnosis and comor-

bidities according to the 10th revision of the International

Classification of Disease (ICD-10), prescriptions, and

diagnostic and surgical procedures. The source population

for this study comprised all beneficiaries during

2010–2014, and their data were reviewed retrospectively.

Patient identification and clinical information

The main endpoints of this study were the incidence of

intestinal BD and the cumulative probabilities of surgery,

hospitalization, and medication use, including corticos-

teroids, immunomodulators, and biologics.

The diagnosis of BD was based on the International

Study Group diagnostic criteria for BD (recurrent oral

ulceration plus two of recurrent genital ulceration, eye

lesions, skin lesions, or positive pathergy test) [1]. To

increase the diagnostic accuracy of intestinal BD, intestinal

BD was defined as a case including all three of the fol-

lowing: the appropriate diagnostic code (ICD-10 code

M35.2), performance of colonoscopy, and prescription of

5-aminosalicylic acids at a gastroenterology clinic for

[1 month. In other words, among patients registered for

BD in the HIRA database from January 2010 to December

2014, patients who underwent a colonoscopy and were

prescribed 5-aminosalicylic acids at a gastroenterology

clinic for [1 month were included in the study. Because

5-aminosalicylic acids are only used in the treatment of

intestinal involvement in BD, not in the treatment of any

other involvement, a prescription of 5-aminosalicylic acids

can be regarded as confirmation of a diagnosis of intestinal

BD. Therefore, prescription of 5-aminosalicylic acids was

included in the definition of intestinal BD, and the date of

diagnosis with intestinal BD was regarded as the start date

of the prescription of 5-aminosalicylic acids.

Corticosteroid use included both oral and intravenous

corticosteroids. Moderate- to high-dose corticosteroid use

was defined as C30 mg prednisolone, C50 mg methyl-

prednisolone, or C200 mg hydrocortisone. To more accu-

rately assess corticosteroid use at the time of disease flare-

up, the cumulative probability of corticosteroid use was

analyzed in terms of moderate- to high-dose corticosteroid

use. Surgical cases were defined as patients who had

undergone bowel resection (surgery involving the resection

of the small bowel, colon, or rectum). Hospitalization was

defined as admission to the Division of Gastroenterology for

the purpose of surgery or administration of intestinal BD-
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specific medicine (moderate- to high-dose corticosteroids,

immunomodulators, or biologics) in order to include only

intestinal BD-related admissions as far as possible. Cause of

death was regarded as the principal diagnosis at the time of

death and classified according to the ICD-10.

Statistical analysis

We used health care utilization information from the HIRA

claims database to analyze the incidence of BD and

intestinal BD. An incident case for BD was defined as a

patient registered for BD for 2 years in a row, excluding

patients with a history of health care utilization for BD

before 2010 in the HIRA database. An incident case of

intestinal BD was defined as a patient newly diagnosed

with intestinal BD in the corresponding year. Because the

inclusion of previous prevalent cases may confound inci-

dence, we used a washout period of 1 year. Thus, we

assessed the incidence of BD between 2011 and 2013 and

the incidence of intestinal BD between 2011 and 2014. The

incidence was defined as the number of incident cases in

the corresponding year per 105 population using the resi-

dent registration population on July 1 of each year. Age-

and sex-specific incidence was calculated by dividing the

number of cases in age- and sex-stratified groups by the

corresponding age- and sex-specific population, and was

expressed as cases per 105 population.

The cumulative probabilities of surgery, hospitalization,

and medication use including corticosteroids, immunomod-

ulators, or biologics after diagnosis were calculated using

the Kaplan–Meier method, and the differences by age group

(\40 vs. C40 years) and sex were determined using the log-

rank test. All analyses were performed using SAS Enterprise

Guide (SAS Institute, Inc., Cary, NC, USA). P values of less

than 0.05 were considered statistically significant.

Ethical considerations

All identifiable personal information in medical records are

de-identified to comply with the Health Insurance Porta-

bility and Accountability Act privacy rule. Also, as the

information in the HIRA database was encrypted, the

database does not contain personal identifiers. This study

protocol was approved by The Institutional Review Board

of Severance Hospital, Yonsei University.

Results

Incidence

The incidence of BD and that of intestinal BD are shown in

Table 1. There were 7148 new cases of BD from 2011 to

2013, and there were 365 new cases of intestinal BD from

2011 to 2014. The incidence of BD in 2011, 2012, and

2013 was 5.63, 4.63, and 4.04 per 105 population, respec-

tively, with an average annual incidence of 4.77 per 105

population. The incidence of intestinal BD from 2011 to

2014 was 0.16–0.21 per 105 population, with an average

annual incidence of 0.18 per 105 population. That is, 3.9%

of the BD patients had intestinal BD (n = 282/7148,

2011–2013).

Among patients with intestinal BD, the mean age of

diagnosis was 44.1 ± 14.4 years and the male-to-female

ratio was 0.87. The incidence of intestinal BD by sex and

age group is shown in Fig. 1. The incidence of intestinal

BD was highest for ages 45–54 (0.31 per 105 population)

and steadily decreased thereafter.

Clinical outcomes

Among all incident cases (n = 365), 26 (7.1%) underwent

bowel resection and 108 (29.6%) were hospitalized during

the follow-up period (for 4 years, 2011–2014). At 1, 2, 3,

and 4 years after diagnosis, the cumulative rates of surgery

were 5.0, 8.1, 9.3, and 10.9%, respectively, while the

cumulative rates of hospitalization were 27.8, 31.1, 32.4,

and 32.4%, respectively.

Among all incident cases, 130 (35.6%) received

immunomodulators (azathioprine or 6-mercaptopurine) and

17 (4.7%) received biologics (infliximab or adalimumab).

Because only 3 patients received treatment with

methotrexate, we did not include methotrexate in

immunomodulator use. A total of 194 patients (53.2%)

received corticosteroid therapy of any dose, and 156

patients (42.7%) received moderate- to high-dose corti-

costeroid therapy. Of 17 patients who received biologics, 9

were treated with infliximab and 8 were treated with

adalimumab.

The cumulative rates of requirement for medications at

1, 2, 3, and 4 years after diagnosis were 39.8, 43.5, 47.0,

and 49.1% for moderate- to high-dose corticosteroids; 33.6,

Table 1 Incidence of Behçet’s disease in Korea, 2011–2014

Year Total

2011 2012 2013 2014

Intestinal BD

No. of incident cases 104 82 96 83 365

Incidencea 0.21 0.16 0.19 0.16 0.18

BD

No. of incident cases 2802 2315 2031 7148

Incidencea 5.63 4.63 4.04 4.77

Intestinal BD/BD ratio (%) 3.7 3.5 4.7 3.9

a Incidence = (incident cases/total Korean population) 9 105
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37.7, 40.1, and 42.1% for immunomodulators, and 3.5, 5.4,

6.8, and 6.8% for biologics, respectively.

The cumulative probabilities of surgery and hospital-

ization after diagnosis by sex and age group are shown in

Fig. 2, and those of moderate- to high-dose corticosteroid

use and immunomodulator use are shown in Fig. 3. There

were no significant differences in the cumulative proba-

bilities of surgery and hospitalization according to sex

(P = 0.526 and P = 0.560, respectively) or age group

(P = 0.946 and 0.281, respectively) (Fig. 2). On the other

hand, the cumulative probabilities of moderate- to high-

dose corticosteroid use and immunomodulator use were

higher in male patients compared with female patients

(P\ 0.001 and P = 0.033, respectively) and in younger

patients compared with older patients (P = 0.001 and

P\ 0.001, respectively) (Fig. 3). There were no significant

differences in the cumulative probabilities of biologics use

according to sex (P = 0.056) or age group (P = 0.136)

(data not shown).

Because younger patients may be at risk of more severe

disease, we further compared the clinical outcomes

between patients aged \30 vs. C30 years. As a result,

similar to the results for patients aged\40 vs. C40 years,

there were no significant differences in the cumulative

probabilities of surgery and hospitalization between

patients aged \30 vs. C30 years (P = 0.732 and

P = 0.405, respectively), while the cumulative probabili-

ties of corticosteroid use and immunomodulator use were

higher in patients aged\ 30 years compared with patients

aged C30 years (P = 0.009 and P\ 0.016, respectively).

During the study period, 51 patients (11%) were

identified as having been prescribed 5-aminosalicylic

acids for 1 month or less. Because it is possible that non-

intestinal BD patients might have been misdiagnosed as

having intestinal BD and temporarily misprescribed

5-aminosalicylic acids, we considered the prescription of

5-aminosalicylic acids for [1 month when defining

intestinal BD.

In-hospital mortality

We identified 11 patients who died. The principal diagnosis

at the time of death was regarded as the cause of death. Of

the 11 patients who died, 4 died of cancer (C00-C97), 1

died of hemophagocytic lymphohistiocytosis (D76.1), 2

died of a circulatory system disease (I00-I99), 2 died of a

respiratory system disease (J00–J99), and 2 died of BD

itself (M35.2). Of the 4 patients who died of cancer, 2 died

of leukemia [1 died of precursor T cell lymphoma leukemia

(C91.01) and 1 died of acute myeloblastic leukemia

(C92.08)], 1 died of myelodysplastic and myeloprolifera-

tive disease (C94.6), and 1 died of ovarian cancer.

Discussion

In this Korean population-based study, 365 patients with

intestinal BD were newly identified from 2011 to 2014,

with an average annual incidence of 0.18 per 105 popula-

tion, and 7148 patients with BD were newly identified from

2011 to 2013, with an average annual incidence of 4.77 per

105 population. Among BD patients, 3.9% had intestinal

BD; this proportion is lower than that reported in previous

studies. The previously reported frequency of GI involve-

ment in BD has varied widely, ranging from 0 to 50%

[2, 15, 16]. This may because the diagnostic criteria for

intestinal BD have varied from study to study. Some

studies have considered the mere presence of GI symptoms

as a diagnosis of intestinal BD, which may have resulted in

the overestimation of the true frequency [15, 16]. Because

we considered both endoscopy and medications when

defining intestinal BD, our results regarding the frequency

of intestinal BD may be more accurate and reliable than

previous studies.

Meanwhile, the incidence of intestinal BD was much

lower than that of UC or CD. Recently, a Korean popula-

tion-based study demonstrated that the mean annual
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incidence for UC was 4.6 per 105 population and that for

CD was 3.2 per 105 population during the 2006–2012

period [17]. In the present study, the incidence of BD in

2011, 2012, and 2013 was 5.63, 4.63, and 4.04 per 105

population, respectively. Although our study period was

too short to assess temporal changes in the incidence of

disease, in contrast to the increasing incidence of inflam-

matory bowel disease (IBD) in Korea, the incidence of BD

appears to show a slightly declining trend. However, our

data on BD incidence might have been overestimated

owing to the lack of a clear definition of BD. A more

accurate definition of BD and longer follow-up studies are

necessary to draw a concrete conclusion about the true

trend of BD incidence.

The mean age of diagnosis for intestinal BD was

44.1 years. The peak age for intestinal BD (45–54 years)

was higher than that for BD (30–40 years) [18, 19] or CD

(20–30 years) [20, 21]. Intestinal involvement seems to

have its onset later (by approximately 5–15 years) during

the course of BD. Previous studies also support this

[22, 23]. Similar to the female preponderance of BD in

Japan and Korea [18, 19], there were more female patients

with intestinal BD than male patients (male-to-female ratio

0.87). This is contrary to the male predominance for IBD in

Asia [20, 24].

In the present study, the 1- and 4-year cumulative rates

of surgery were 5.0 and 10.9%, respectively, and those of

hospitalization were 27.8 and 32.4%, respectively. These

rates were lower than those in previous studies showing

that the 1- and 5-year cumulative rates of surgery were

20% and 32–33%, respectively, and those of hospitaliza-

tion were 44–45% and 59–61%, respectively [25, 26].

However, previous studies were non-population-based

studies in a hospital setting. Therefore, previous studies

might have been biased toward patients with severe disease

and a poorer prognosis than the cases in the current study.
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Years from diagnosis 

Years from diagnosis Years from diagnosis 

Cumulative probability of hospitalization (%) Cumulative probability of hospitalization (%) 
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≥ 40 
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P=0.526 P=0.946

P=0.281P=0.560

(A) (B) 

(C) (D) 

Fig. 2 The cumulative probabilities of surgery (a, b) and hospitalization (c, d) after diagnosis according to sex (a, c) and age group (b, d) in

patients with intestinal Behçet’s disease
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This may be one reason for the lower surgery and hospi-

talization rates in our study compared with previous stud-

ies. In addition, the cumulative rates of surgery among

patients with intestinal BD in our study were lower than

those of population-based studies of patients with CD. A

meta-analysis of seven population-based studies demon-

strated that 1- and 5-year rates of surgery were 12.6 and

24.2%, respectively, in patients with CD [27]. However,

our study period was only 4 years, which is too short to

fully understand the natural course and long-term prognosis

of intestinal BD. Future extended long-term studies are

needed to elucidate the clinical outcomes of intestinal BD.

On the other hand, in contrast to the surgery and hos-

pitalization rates, the cumulative rates of immunomodula-

tor use were higher than those of previous studies

investigating intestinal BD. In our study, the 1- and 4-year

cumulative probabilities of immunomodulator use were

33.6 and 42.1%, respectively, whereas previous studies

reported 1- and 5-year cumulative rates of immunomodu-

lator use of 10–11% and 25–27%, respectively [25, 26].

Regarding biologics, only 1.4% of patients were treated

with infliximab in a previous study [25], whereas in our

study, 4.7% were treated with infliximab or adalimumab.

Furthermore, considering the previous studies were non-

population-based studies in a hospital setting, which could

include patients with more severe disease, the patients in

our study may have received more aggressive pharma-

ceutical treatment than in previous studies. The higher rates

of immunomodulator and biologics use compared with the

results in previous studies may be because of the use of

recent data in our study (2011–2014 in our study vs.

1986–2010 in previous studies). In other words, there may

be a temporal bias. Improvements in pharmaceutical

treatments such as immunomodulators and biological

agents in addition to increased knowledge and awareness

of medical treatment of intestinal BD among physicians

Cumulative probability of corticosteroid use (%) Cumulative probability of corticosteroid use (%) 

Years from diagnosis Years from diagnosis 

Years from diagnosis Years from diagnosis 

Cumulative probability of immunomodulator use (%) Cumulative probability of immunomodulator use (%) 

< 40 
≥ 40 

Male 
Female 

Male 
Female 

< 40 
≥ 40 

P<0.001 P=0.001

P<0.001P=0.033

(A) (B) 

(C) (D) 

Fig. 3 The cumulative probabilities of corticosteroid use (a, b) and immunomodulator use (c, d) after diagnosis according to sex (a, c) and age

group (b, d) in patients with intestinal Behçet’s disease
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may have led to more aggressive pharmaceutical treatment

in our more recent study. Many studies have indicated that

mucosal healing can change the natural course of the dis-

ease by decreasing the need for surgery and reducing

hospitalization rates for both UC and CD [28–30]. There-

fore, mucosal healing has emerged as a therapeutic goal in

IBD treatment; accordingly, accelerated step-up therapy

has been regarded as the best approach for the majority of

IBD patients to achieve early mucosal healing [29].

Although little is known about the effects of mucosal

healing on the clinical course of intestinal BD, accumu-

lating evidence regarding IBD may have led to the early

use of immunomodulators and biologics, even for intestinal

BD. These early aggressive pharmaceutical treatments

including immunomodulators may also be a reason for the

lower rates of surgery in our study compared with previous

studies.

Meanwhile, the cumulative rates of immunomodulator

use among patients with intestinal BD in our study were

comparable to those among patients with CD in previous

population-based studies, with 25–35% at 1 year and

36–46% at 5 years [31–33]. However, the cumulative rates

of biologics use in patients with intestinal BD were lower

than those in patients with CD. Our study demonstrated

that 1- and 4-year rates of biologics use in patients with

intestinal BD were only 3.5 and 6.8%, respectively,

whereas a previous population-based study showed 1- and

5-year rates of biologics use of 9 and 19%, respectively, for

CD patients [33]. The reason for the lower rate of biologics

use in patients with intestinal BD is that the Korean gov-

ernment did not offer insurance benefits for biologics use

for patients with intestinal BD during the study period. The

insurance benefit for adalimumab use was offered in 2015,

but an insurance benefit for infliximab use is not yet offered

in Korea.

Regarding corticosteroid use, its cumulative rates at 1

and 4 years were 39.8 and 49.1%, respectively, and they

were slightly higher than those of intestinal BD hospital-

based studies, with 24–25% at 1 year and 42–43% at

5 years [25, 26], and were comparable to those of CD

population-based studies, with 35% at 1 year and 46–52%

at 5 years [33, 34]. Given that we investigated the rates of

moderate- to high-dose corticosteroid use, the rates of

corticosteroid use in patients with intestinal BD may be

slightly higher than those in patients with CD. In particular,

our study showed that many patients received corticos-

teroid therapy immediately after their diagnosis of intesti-

nal BD. Physicians may tend to prescribe more and earlier

corticosteroids to patients with intestinal BD compared

with patients with CD because medical therapy options for

intestinal BD are limited.

We found that the cumulative probabilities of corticos-

teroid and immunomodulator use were higher in male than

in female patients and in younger (\40 years) than in older

(C40 years) patients. However, there were no significant

differences in the cumulative probabilities of surgery,

hospitalization, and biologics use according to sex or age

group. The lower rate of immunomodulator use in female

patients may be due to factors such as pregnancy and

childbirth. Even though it is difficult to reach a definitive

conclusion based only on the difference in corticosteroid

and immunomodulator use, our results suggest that male

sex and younger age of onset may be associated with more

severe disease and a worse prognosis. These results are

consistent with those of BD and CD studies. In the litera-

ture concerning BD, several studies have shown that male

sex and younger age of onset are associated with more

severe disease [35–37]. In addition, some researchers have

reported that mortality in patients with BD was specifically

increased among young male patients [38, 39]. A young

age at onset is also known to be a poor prognostic factor in

patients with CD [40]. Similar to patients with BD and CD,

younger age at onset seems to be a poor prognostic factor

in intestinal BD patients. Previous studies also support this.

Several studies have demonstrated that younger age at

diagnosis is associated with a more severe clinical course

and a poorer prognosis in patients with intestinal BD

[11, 12, 26, 41, 42].

In our study, a prescription of 5-aminosalicylic acids

was regarded as confirmation of a diagnosis of intestinal

BD. As 5-aminosalicylic acids theoretically have intestine-

specific activity, they can only be used in the treatment of

intestinal involvement among patients with BD. Although

clinical evidence proving the effectiveness of 5-aminosal-

icylic acids for the treatment of intestinal BD is scant,

5-aminosalicylic acids are the main empiric maintenance

therapeutic option for intestinal BD in Korea [11]. A

consensus agreement by experts in Japan also concluded

that 5-aminosalicylic acids are indicated for all cases of

intestinal BD [43]. Our recent study supports this. The

study analyzed data from 143 patients maintaining remis-

sion under only 5-aminosalicylic acids without corticos-

teroids or immunosuppressive agents [11]. As a result, only

46 (32%) experienced a clinical relapse (the median fol-

low-up period after the start of 5-aminosalicylic acids

therapy was 80 months), and the cumulative relapse rates

at 1, 3, and 5 years after remission were 8.1, 22.6, and

31.2%, respectively [11]. This study shows that

5-aminosalicylic acids are effective at maintaining remis-

sion in patients with mild to moderate intestinal BD.

We sought to identify the effect of medication on sur-

gery rate, although the relevant data were not shown in the

‘‘Results’’ section. To investigate the association between

medication use and the risk of surgery, we carried out a

nested case–control analysis. We used this approach in

order to avoid length bias and match the exposure durations

926 J Gastroenterol (2017) 52:920–928
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of cases and controls. As a result, both corticosteroid use

[odds ratio (OR) 4.48, 95% confidence interval (CI)

1.22–16.47] and immunomodulator use (OR 3.78, 95% CI

1.17–12.25) was significantly associated with a high risk of

surgery. It is likely that severe patients are both more likely

to take corticosteroids and/or immunomodulators and to

undergo surgery. We think that the study period was too

short (maximum of 4 years) to fully evaluate the effect of

medications on clinical outcomes, including surgery.

This is the first nationwide population-based study on

the epidemiology and clinical course of intestinal BD in the

world; nonetheless, it had several limitations. First, because

we used administrative data, we could not obtain clinical

activity, endoscopic findings, or laboratory findings, so we

did not evaluate detailed clinical status or disease severity.

Second, we did not verify the diagnostic accuracy of BD

and intestinal BD. As we used insurance claims data, it is

possible that some intestinal BD patients might have been

missed or non-intestinal BD patients might have been

misdiagnosed as having intestinal BD. To overcome this

limitation, we considered performance of a colonoscopy

and the prescription of 5-aminosalicylic acids at a gas-

troenterology clinic for[1 month as well as the diagnostic

code when defining intestinal BD. If there is a typically

shaped ulcer on colonoscopy, clinicians will diagnose

intestinal BD, and they will then prescribe 5-aminosalicylic

acids only in patients who are definitely diagnosed with

intestinal BD. Moreover, 5-aminosalicylic acids are not

used in the treatment of other organ involvement—only for

intestinal involvement in BD. Therefore, we think that the

definition of intestinal BD diagnosis in our study is reliable.

However, the definition of BD needs to be further inves-

tigated. Third, the study period was too short to fully assess

the natural course and temporal changes in the incidence of

intestinal BD. Finally, because we could only obtain data

on in-hospital mortality, the mortality rate may have been

underestimated, and it was not compared with that in the

general population. Whether mortality in patients with

intestinal BD is different from that in the general popula-

tion is still an unsolved issue. Also, considering the prin-

cipal diagnosis at the time of death as the cause of death

may have reduced the accuracy of the cause of death.

Despite these limitations, our population-based data

provide a better understanding of the natural course of

patients recently diagnosed with intestinal BD. The inci-

dence of intestinal BD in Korea is quite low and has been

stable in recent years. The 1- and 4-year cumulative rates

of intestinal resection were 5.0 and 11%, respectively,

whereas those of immunomodulator use were 34 and 42%,

respectively. The early clinical course of patients who were

recently diagnosed with intestinal BD was milder than our

expectations, which may be because of early aggressive

pharmaceutical treatment including immunomodulators.
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