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Abstract
Background  Little is known about the natural history of perianal fistulas in Asian populations with Crohn’s disease (CD).
Aims  We investigated the incidence and outcomes of perianal CD (pCD) in Korean CD patients.
Methods  A nationwide population-based cohort of 6265 CD patients diagnosed in 2010–2014 was analyzed to investigate 
the incidence and outcomes of pCD. The results were validated in a hospital-based cohort of 2923 CD patients diagnosed in 
1981–2015. Factors associated with pCD development were analyzed. The incidence and outcomes of pCD were compared 
between the prebiologic and biologic eras.
Results  pCD occurred in 39.2% of the population-based cohort and 56.1% of the hospital-based cohort during the median 
follow-up of 4.2 and 8.5 years, respectively. The cumulative incidence of pCD was 40.0% at 5 years after CD diagnosis in the 
population-based cohort and 62.5% at 20 years in the hospital-based cohort. In multivariate analysis, pCD development was 
positively associated with male sex, younger age and colonic involvement at diagnosis, early diagnosis, and CD diagnosis in 
the prebiologic era. The cumulative probability of proctectomy at 10, 20, and 30 years after pCD diagnosis was 2.9%, 12.2%, 
and 16.2%, respectively. The cumulative incidence of pCD occurring after CD diagnosis and the cumulative probability of 
proctectomy were significantly lower in the biologic era than in the prebiologic era (p < 0.001 and p = 0.03, respectively).
Conclusions  Compared with Western patients with CD, Korean patients show a high incidence of pCD but have a low prob-
ability of proctectomy, suggesting the favorable course of pCD.
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Introduction

Perianal fistula is a common manifestation of Crohn’s dis-
ease (CD). Perianal fistulizing CD can lead to severe peri-
anal pain, fecal incontinence, and anal stricture, eventually 
considerably impairing a patient’s quality of life [1, 2]. Also, 
the presence of perianal fistula has been reported to be asso-
ciated with an increased risk of progression to complicated 
behavior, hospitalization, intestinal resection, postsurgical 
recurrence, and a disabling disease course in patients with 
CD [3–6]. Moreover, long-standing perianal fistulizing CD 

can be a risk factor for anorectal cancer [7, 8]. Therefore, 
perianal fistula is considered a predictor of poor prognosis 
in patients with CD.

Although the incidence of perianal fistula in patients with 
CD has been reported to be 13.9‒28.1% in Western popu-
lation-based studies [3, 9–13], a recent meta-analysis [14] 
has suggested that perianal involvement is more common in 
Asian patients with CD than in Caucasian patients. However, 
this finding was limited by the discrepancy in the source of 
data between the Caucasian population (mostly population-
based studies) and the Asian population (mostly hospital-
based studies). To date, only 1 territory-wide study on 
perianal fistula in the Asian CD patients has been reported 
[15]. In this study, Mak et al. reported that the cumulative 
probability of developing perianal CD (pCD) was 16.2% 
at 10 years and 24.8% at 20 years among patients with CD 
in Hong Kong, which is comparable to that reported in 
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previous Western population-based studies. These results 
indicate that more studies are needed before it can be con-
cluded that Asian patients with CD have a higher incidence 
of perianal fistula.

Therefore, we performed a nationwide population-based 
study using claims data to investigate the incidence and out-
comes of pCD in Korean patients with CD and validated the 
results in a well-defined, large hospital-based cohort.

Materials and Methods

Nationwide Population‑Based Cohort Study

Study Population

The data source used in this nationwide population-based 
cohort study has been described in our previous study 
[16]. Briefly, we used the 2007–2016 data from the Health 
Insurance Review and Assessment Service (HIRA) claims 
database. The HIRA database contains claims data for the 
entire Korean population, including demographics, diag-
noses, procedures, prescriptions, and registration informa-
tion on rare intractable diseases (RIDs). The RID system 
in Korea provides copayment reductions for patients with 
RIDs, including CD [16–19]. To be registered in the RID 
program, all patients should meet the uniform diagnostic 
criteria distributed by the National Health Insurance (NHI) 
[17], and this application is reviewed by the corresponding 
health-care institution and the NHI.

Our algorithm for the identification of patients with CD 
has been described in our previous study [16]. Briefly, after 
establishing a washout period of 3 years (2007‒2009), inci-
dent CD cases between 2010 and 2014 were identified as 
those satisfying all of the following criteria: (1) diagnostic 
codes for CD (K50.0‒50.9) in the principal or subsidiary 
diagnostic field, (2) RID registration code for CD (V130), 
and (3) a prescription for CD-related medications. Patients 
were followed up until the end of 2016.

Evaluation of pCD

pCD was defined as perianal fistula or perianal abscess that 
occurred in patients with CD. pCD cases were identified 
according to the diagnostic codes for perianal fistula (Inter-
national Classification of Diseases, 10th edition [ICD 10] 
codes: K60.3, K60.4, K60.5) or perianal abscess (ICD 10 
codes: K61, K61.0, K61.1, K61.2, K61.3, K61.4) in the prin-
cipal or subsidiary diagnostic field. In patients with multiple 
diagnostic codes for pCD, the date of pCD diagnosis was 
defined as the first date on which the code for pCD was 
identified.

Patients with pCD who underwent proctectomy were 
identified according to the surgical procedure codes for 
abdominoperineal resection (claim codes: QA923, Q2923) 
and for total proctocolectomy with ileostomy (claim codes: 
QA925, Q2925). In addition, patients with pCD who under-
went minor surgery for pCD (incision and drainage, seton 
operation, fistulostomy, and fistulectomy) were identified 
according to the surgical procedure codes for perianal fis-
tula (claim codes: Q2910, Q2974, Q2975, Q2976, Q2977, 
Q2978, Q2979) and perianal abscess (claim codes: Q2881, 
Q2882, Q2883).

Hospital‑Based Cohort Study

Study Population

CD patients who were seen at Asan Medical Center, a ter-
tiary university hospital in Seoul, between June 1989 and 
December 2015 were enrolled in the hospital-based cohort 
study. All patients were diagnosed as having CD between 
1981 and 2015 and were followed up until May 2018. The 
patients’ demographic and clinical information was retrieved 
from the Asan inflammatory bowel disease (IBD) registry, 
which has been prospectively maintained since 1997 [20]. 
CD diagnosis was based on conventional clinical, radiologic, 
endoscopic, and histopathologic criteria [20, 21].

Evaluation of pCD

A diagnosis of pCD was made if there was clinical, radio-
graphic, endoscopic, or surgical evidence suggesting pCD 
[11]. pCD before CD diagnosis was defined as pCD that 
occurred at least 90 days before the time of CD diagno-
sis. pCD at CD diagnosis was defined as pCD that occurred 
within ± 90 days from the time of CD diagnosis. pCD after 
CD diagnosis was defined as pCD that occurred at least 
90 days after the time of CD diagnosis. For the purpose of 
data analysis, patients who had pCD before CD diagnosis 
were assumed to have developed pCD on the day of CD 
diagnosis. The outcome of pCD was measured by the need 
for proctectomy.

Statistical Analysis

Categorical variables were presented as numbers with per-
centages, and continuous variables were presented as medi-
ans with interquartile ranges (IQRs). The Chi-square test 
was used to compare categorical variables, and Student’s 
t test was used for continuous variables. The cumulative 
incidence of pCD from the time of CD diagnosis and the 
cumulative probability of proctectomy from the time of 
pCD development were calculated using the Kaplan–Meier 
method. Further, to evaluate temporal changes, the results 
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were stratified into 2 subgroups according to the year of CD 
diagnosis or pCD diagnosis (before 2005 vs. 2005 or later) 
and compared using the log-rank test. The year 2005 was 
chosen because reimbursement of anti-tumor necrosis fac-
tor (anti-TNF) agents for patients with CD started in 2005 
in Korea. A logistic regression model was used to identify 
factors associated with pCD development and to calculate 
the odds ratios (ORs) and 95% confidence intervals (CIs). 
Variables with a p value < 0.1 in the univariate analysis were 
included in the multivariate analysis. All statistical analyses 
were performed using SAS Enterprise Guide software ver-
sion 6.1 (SAS Institute Inc., Cary, NC) and SPSS version 21 
(IBM Corp., Armonk, NY, USA), and p < 0.05 was consid-
ered to indicate statistical significance. The ethics committee 
of Asan Medical Center approved the study protocol.

Results

Nationwide Population‑Based Cohort Study

Patient Characteristics

Among 6265 patients with CD newly diagnosed between 
2010 and 2014, 4533 patients (72.4%) were men, and 
the median age at CD diagnosis was 22.5  years (IQR 
17.3‒33.7 years).

Incidence of pCD

During the median follow-up period of 4.2 years (IQR 
3.0‒5.4 years), pCD occurred at least once in 2456 (39.2%) 
of 6265 CD patients. Of them, 2038 patients (83.0%) 
were men, resulting in a male-to-female ratio of 4.9:1, 
which was higher than the ratio of 1.9:1 in patients with-
out pCD (p < 0.001). The median age at CD diagnosis in 
patients with pCD was 19.0 years (IQR 16.2‒25.6 years), 
which was younger than the median age of 26.5 years (IQR 
18.4‒40.3 years) in patients without pCD (p < 0.001).

Among 2456 patients with pCD, 1742 (70.9%) devel-
oped pCD before CD diagnosis, 344 (14.0%) developed 
pCD at CD diagnosis, and 370 (15.1%) developed pCD after 
CD diagnosis. Among patients who developed pCD after 
CD diagnosis, the median time from CD diagnosis to the 
first pCD episode was 1.6 years (IQR 0.8‒3.1 years). The 
cumulative incidence of pCD was 35.2% at 1 year, 37.9% at 
3 years, and 40.0% at 5 years after CD diagnosis (Fig. 1).

Outcomes of pCD

Among 2456 patients with pCD, 1898 (77.3%) underwent 
minor surgery for pCD and 6 (0.2%) underwent proctec-
tomy. Minor surgery included incision and drainage in 

1175 patients (47.8%), fistulectomy and fistulotomy in 
1015 patients (41.3%), and seton operation in 562 patients 
(22.9%). The remaining 552 patients (22.5%) were medi-
cally treated.

Hospital‑Based Cohort Study

Patient Characteristics

Among a total of 2923 patients with CD, 2121 (72.6%) were 
men, and the median age at CD diagnosis was 22.8 years 
(IQR 18.8‒29.4 years) (Table 1). The disease location at 
CD diagnosis was ileal (L1) in 724 patients (24.8%), colonic 
(L2) in 193 patients (6.6%), ileocolonic (L3) in 1995 patients 
(68.3%), and unknown in 11 patients (0.4%). The disease 
behavior at CD diagnosis was inflammatory (B1) in 2296 
patients (78.5%), structuring (B2) in 290 patients (9.9%), 
penetrating (B3) in 335 patients (11.5%), and unknown in 
2 patients (0.1%).

Incidence of pCD

During the median follow-up period of 8.5 years (IQR 
5.1‒13.0  years), pCD occurred at least once in 1639 
(56.1%) of 2923 patients. Of them, 1276 patients (77.9%) 
were men, resulting in a male-to-female ratio of 4.5:1, 
which was significantly higher than the ratio of 1.9:1 in 
patients without pCD (p < 0.001, Table 1). The median age 
at CD diagnosis in patients with pCD was 21.8 years (IQR 
18.4‒27.3 years), which was significantly younger than 
the median age of 24.2 years (IQR 19.5‒32.2 years) in 

Fig. 1   Cumulative incidence of perianal Crohn’s disease (pCD) in 
patients with Crohn’s disease (CD) in a nationwide population-based 
cohort and in a hospital-based cohort
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patients without pCD (p < 0.001, Table 1). pCD developed 
in 317 (43.8%) of 724 patients with ileal (L1) disease, 
121 (62.7%) of 193 patients with colonic (L2) disease, 
and 1196 (59.9%) of 1995 patients with ileocolonic (L3) 
disease. Among 1639 patients with pCD, 872 (53.2%) 
developed pCD before CD diagnosis, 470 (28.7%) devel-
oped pCD at CD diagnosis, and 297 (18.1%) developed 
pCD after CD diagnosis. In patients who developed pCD 
after CD diagnosis, the median time from CD diagnosis to 
the first pCD episode was 2.9 years (IQR 1.2‒6.2 years). 
Of all 2923 patients with CD, pCD was one of the initial 
manifestations of CD in 812 patients (27.8%). Moreover, 
117 patients (4.0%) did not have any symptoms of CD 
other than pCD until the time of CD diagnosis.

The cumulative incidence of pCD was 47.7% at 1 year, 
53.3% at 5 years, 57.1% at 10 years, 62.5% at 20 years, and 
63.3% at 30 years after CD diagnosis (Fig. 1). The cumu-
lative incidence of pCD that occurred after CD diagnosis 
was significantly lower in 2084 patients who were diag-
nosed as having and were treated for CD in 2005 or after 
than in 839 patients who were diagnosed as having and 
were treated for CD before 2005 (p < 0.001) (Fig. 2). Mul-
tivariate analysis revealed that male sex, younger age at 
CD diagnosis, colonic involvement at CD diagnosis, inter-
val between gastrointestinal symptom onset and diagnosis 
≤ 6 months, and CD diagnosis before 2005 were indepen-
dently associated with the development of pCD (Table 2).

Outcomes of pCD

Among 1639 patients with pCD, 1329 (81.1%) underwent 
minor surgery for pCD and 103 (6.3%) underwent major 
surgery, including proctectomy and fecal diversion. The 

Table 1   Characteristics of patients with Crohn’s disease in a hospital-based cohort

CD Crohn’s disease, pCD perianal Crohn’s disease

All CD patients (n = 2923) Patients with pCD (n = 1639) Patients without pCD 
(n = 1284)

p value

Male sex [n (%)] 2121 (72.6) 1276 (77.9) 845 (65.8)
Age at CD diagnosis [median 

(IQR) (years)]
22.8 (18.8‒29.4) 21.8 (18.4‒27.3) 24.2 (19.5‒27.3) < 0.001

Smoking status at diagnosis 0.712
 Never smoker 1860 (63.6) 1058 (64.6) 802 (62.5)
 Ex-smoker 179 (6.1) 98 (6.0) 81 (6.3)
 Current smoker 848 (29.0) 463 (28.2) 385 (30.0)
 Unknown 36 (1.2) 20 (1.2) 16 (1.2)

Disease location [n (%)] < 0.001
 L1 724 (24.8) 317 (19.3) 407 (31.7)
 L2 193 (6.6) 121 (7.4) 72 (5.6)
 L3 1995 (68.3) 1196 (73.0) 799 (62.2)
 Unknown 11 (0.4) 5 (0.3) 6 (0.5)

Disease behavior [n (%)] < 0.001
 B1 2296 (78.5) 1344 (82.0) 952 (74.1)
 B2 290 (9.9) 148 (9.0) 142 (11.1)
 B3 335 (11.5) 146 (8.9) 189 (14.7)
 Unknown 2 (0.1) 1 (0.1) 1 (0.1)

Fig. 2   Cumulative incidence of perianal Crohn’s disease that 
occurred after Crohn’s disease (CD) diagnosis stratified by the 
period of CD diagnosis: before 2005 (n = 839) versus 2005 or after 
(n = 2084) (p < 0.001)



1193Digestive Diseases and Sciences (2020) 65:1189–1196	

1 3

remaining 207 patients (12.6%) were only medically treated. 
The natural course of pCD in 103 patients who underwent 
major surgery is presented in Fig. 3. Proctectomy was per-
formed in 57 (3.5%) of 1639 pCD patients during a median 
follow-up period of 125.7 months (IQR 71.6–180.9 months) 
after pCD diagnosis. The cumulative probability of 

proctectomy was 2.9% at 10 years, 12.2% at 20 years, and 
16.2% at 30 years after pCD diagnosis (Fig. 4). The cumu-
lative probability of proctectomy was significantly lower in 
1118 patients who were diagnosed as having CD and pCD 
in 2005 or after than in 443 patients who were diagnosed as 
having CD and pCD before 2005 (p = 0.030) (Fig. 5).

Table 2   Factors associated with 
the development of perianal 
Crohn’s disease

OR odds ratio, CI confidence interval, GI gastrointestinal, CD Crohn’s disease

Univariate analysis Multivariate analysis

OR 95% CI p value OR 95% CI p value

Sex
 Female Reference Reference
 Male 1.83 1.55‒2.15 < 0.001 1.98 1.66‒2.35 < 0.001

Age at diagnosis (years) 0.96 0.95‒0.97 < 0.001 0.97 0.96‒0.98 < 0.001
Smoking status at diagnosis
 Never smoker Reference Not included
 Ex-smoker 0.92 0.67‒1.25 0.582
 Current smoker 0.91 0.77‒1.07 0.267

Disease location at diagnosis
 L1 Reference Reference
 L2 2.16 1.56‒2.99 < 0.001 2.01 1.43‒2.84 < 0.001
 L3 1.92 1.62‒2.28 < 0.001 1.62 1.34‒1.95 < 0.001

Disease behavior at diagnosis
 Inflammatory behavior Reference Reference
 Complicated behavior 0.63 0.53‒0.75 < 0.001 0.83 0.68‒1.00 0.053

Duration from GI symptom onset to CD diagnosis
 > 6 months Reference Reference
 ≤ 6 months 1.34 1.16‒1.56 < 0.001 1.21 1.03‒1.41 0.018

Era of CD diagnosis
 Prebiologic (< 2005) Reference Reference
 Biologic (≥ 2005) 0.71 0.60‒0.83 < 0.001 0.71 0.59‒0.84 < 0.001

Fig. 3   Flowchart showing the 
natural course of 103 patients 
with perianal Crohn’s disease 
(pCD) who underwent either 
proctectomy or fecal diversion
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Discussion

In the present study, we evaluated the incidence of pCD in 
Korean patients with CD by using both population-based 
and hospital-based cohorts. To the best of our knowledge, 
this study is the first to evaluate the incidence of pCD in 
East Asian CD patients in a nationwide population-based 
cohort. In this nationwide population-based cohort study, 

33.3% of the patients developed pCD before or at CD 
diagnosis, and an additional 5.9% developed pCD during 
a median follow-up period of 4.2 years after CD diagno-
sis. These rates are much higher than those reported in 
Western population-based studies [9–12, 22, 23], in which 
only 8.1–16.7% of patients developed pCD before or at CD 
diagnosis, and, even though cases of pCD that occurred 
during the median follow-up period of 8.4–16.2 years after 
CD diagnosis were added, only 13.9–28.1% of patients 
developed pCD [3, 9–13].

The incidence of pCD in our population-based study 
should be interpreted with caution. Although the pCD inci-
dence in our population-based study was higher than that in 
Western population-based studies, it was much lower than 
the pCD incidence in our hospital-based study. However, the 
impact of referral bias in our hospital-based study may be 
lower than that in Western hospital-based studies because 
most CD patients are managed at university hospitals in 
Korea. Therefore, the incidence of pCD in our population-
based study might have been underestimated because of the 
following reasons. First, there is a strong possibility that 
the code for pCD was missed in some patients with pCD, 
because pCD is a subsidiary diagnosis. Second, considering 
that the washout period for excluding patients with preex-
isting CD was only 3 years in our study and that pCD may 
precede the onset of CD by many years, there is a possi-
bility that some pCD episodes were not included. Third, 
the median follow-up duration after CD diagnosis was only 
4.2 years in our population-based study, which contributed 
to lowering the proportion of patients with pCD.

The cumulative probability of proctectomy in our hos-
pital-based cohort study was 2.9% at 10 years and 12.2% 
at 20 years after pCD diagnosis, which is lower than the 
reported probability of 20% and 22%, respectively, in a 
population-based study from Olmsted County [11]. How-
ever, the proctectomy rate in our study is comparable to 
that of a territory-wide study from Hong Kong, in which 
1.7% of patients with pCD underwent proctectomy during 
a median follow-up period of 8.8 years [15]. These results 
suggest that the clinical course of pCD in East Asian CD 
patients may be better than that in Western patients. How-
ever, to conclude that the prognosis of pCD in East Asian 
CD patients is better than that in Western patients, factors 
that may affect the proctectomy rate need to be analyzed. 
First, a lower proctectomy rate may be attributed to milder 
disease severity, a lower proportion of complex fistula, or 
better response to treatment. However, it is impossible to 
verify these issues because of a lack of comparative data. 
Second, the development of new therapeutic modalities such 
as anti-TNF agents may have led to a lower proctectomy rate 
in our study. The study from Olmsted County demonstrated 
that the cumulative proctectomy rate was significantly lower 
in the biologic era than in the prebiologic era [11]. This 

Fig. 4   Cumulative probability of proctectomy in 1639 patients with 
perianal Crohn’s disease (pCD) in the hospital-based cohort

Fig. 5   Cumulative probability of proctectomy stratified by the 
period of perianal Crohn’s disease (pCD) development: before 2005 
(n = 443) versus 2005 or after (n = 1118) (p = 0.030)
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finding was validated in our present study. Moreover, 71.3% 
of our patients were diagnosed as having CD in the biologic 
era. Therefore, the impact of anti-TNF agents in lowering 
the overall proctectomy rate may be greater in our study 
than in previous Western studies [12, 24]. However, the 
10-year cumulative proctectomy rate in our study is lower 
than that in the study from Olmsted County [11], not only 
in the whole study period (2.9% vs. 20%) but also in the 
biologic era (2.3% vs. > 10%). Thus, the higher proportion 
of patients diagnosed as having CD in the biologic era can-
not totally explain the lower proctectomy rate in our study. 
Third, the lower acceptance of proctectomy by patients and/
or physicians may have contributed to the low proctectomy 
rate in Korea, especially in the early period after pCD diag-
nosis. This assumption is supported by the finding that the 
gap in cumulative proctectomy rate between the Olmsted 
County study [11] and our study decreased as the duration 
of pCD increased: 17.1% at 10 years, 9.8% at 20 years, and 
5.8% at 30 years. Longer-term studies are needed to clarify 
this issue.

Our study has several strengths. First, this is the largest 
study to evaluate the incidence and outcomes of pCD. Sec-
ond, both nationwide population-based and hospital-based 
cohorts were used in this study. The population-based data 
enabled overcoming the referral bias of the hospital-based 
data, whereas the hospital-based data enabled a detailed 
analysis that would be impossible with administrative data. 
Third, because the Asan IBD registry has been prospectively 
maintained since 1997 [20], detailed information on pCD 
could be obtained without missing the history of pCD that 
occurred long before the diagnosis of CD. Despite these 
strengths, our study has a limitation in that potential con-
tributing factors of pCD outcomes, such as types of pCD 
(simple vs. complex type) and disease activity at pCD diag-
nosis, were not considered in this study.

In conclusion, when compared with Western CD patients, 
Korean CD patients show a high incidence of pCD, but may 
have a low probability of proctectomy, suggesting the favora-
ble course of pCD.
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