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Background:  Population-based data on the course of perianal disease in East Asian populations with Crohn’s disease (CD) are limited. This study 
examined the prevalence, clinical course, and compared the outcomes of CD patients with perianal CD (pCD) versus without pCD in Taiwan.
Methods:  A nationwide population-based study was implemented from 2000 to 2017 by using the Taiwan National Health Insurance Research 
Database.
Results:  Of 2424 patients with CD, 358 (14.8%) patients with pCD were identified. Most patients with CD and pCD were men (79.3%). The 
mean age at CD diagnosis was lower in patients with pCD (33.7 years) than in those without pCD (44.9 years). Approximately half the patients 
with pCD received the pCD diagnosis at least 6 months before receiving a CD diagnosis. Approximately one-third (121/358) of patients with pCD 
had recurrent fistula; the median recurrence interval was 239 days. Compared with patients without pCD, patients with pCD had higher mean 
incidences of hospitalization (7.0 vs 3.8, P < .01), outpatient visits (13 vs 2.9, P < .01), and emergency room visits (10.3 vs 4.4, P < .01) over a 
15-year period. Although patients with pCD had higher rates of healthcare utilization, their 15-year mortality rate was lower than that of those 
without pCD (6.1% vs 17.3%, P < .01).
Conclusions:  The period prevalence of pCD in Taiwanese patients with CD was 14.8%. Although patients with pCD required more intensive 
care and had greater healthcare utilization, they did not have inferior survival outcomes compared with those without pCD.

Lay Summary 
Period prevalence of pCD in Taiwan was 14.8%, half of them were diagnosed before the CD diagnosis, one-third recurred. Although pCD patients 
were associated with more healthcare utilization, 15-year mortality was lower than those without pCD.
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Introduction
Crohn’s disease (CD) is a chronic inflammatory bowel dis-
ease that can affect any portion of the gastrointestinal tract, 
from the oral cavity to the anus. Perianal disease is one of 
the most challenging complications of CD and is difficult to 
treat.1 Perianal CD (pCD) can develop at any time during the 
course of CD. Studies conducted in Western countries have re-
ported that the cumulative incidence of pCD in patients with 
CD ranges from 16.9% to 21.0% at 10 years after CD diag-
nosis and 23.0% to 28.3% at 20 years after CD diagnosis.2–4 
In South Korea, the cumulative incidence of pCD or perianal 
abscess was reported to be 40.0% at 5 years after CD diag-
nosis in a population-based cohort and 62.5% at 20 years 
after diagnosis in a hospital-based cohort.5 A meta-analysis 

suggested that perianal involvement is more frequent in Asian 
patients with CD than in patients of European descent with 
CD.6 However, no studies have yet investigated the course of 
pCD in an East Asian population with CD.

A complex condition, pCD compromises the quality of life 
of patients with CD and is associated with their increased 
healthcare utilization.7–9 This condition can cause physical 
and sexual impairment and affect psychological well-being. 
Fecal incontinence may develop in patients with severe pCD. 
In addition, pCD is associated with an increased need for 
surgical intervention7 and is a predictor of poor long-term 
outcomes.10 A Korean hospital-based cohort study of patients 
with CD found that pCD was associated with a higher like-
lihood of mortality.11 CD-related fistulas are more aggressive 
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and generally have a lower treatment success rate compared 
with sporadic fistulas,12,13 and treatment failure or fistula re-
lapse is common. Perianal fistulizing CD is typically managed 
with a combination of medical and surgical approaches.14 
Elevated levels of proinflammatory cytokines have been 
detected in anal fistulas and can cause the epithelial-to-
mesenchymal transition15 and interfere with wound healing. 
Management of perianal fistulizing CD requires the optimiza-
tion of medical therapy to reduce inflammation and achieve 
mucosal healing. Antibiotics are reserved for patients with an-
orectal abscesses or systemic signs of infection. Seton drainage 
may enable effective long-term disease control. Techniques 
such as endorectal advancement flaps and ligation of the 
intersphincteric fistula tract may be used to correct anatom-
ical abnormalities in the perineum.14

No large epidemiological studies based on East-Asian-
population-based data have yet investigated the course of 
pCD in patients with CD or compared the clinical outcomes 
of CD in patients with versus without pCD. This epidemi-
ological study evaluated the prevalence, clinical characteris-
tics, disease course, and comorbidities of patients with pCD. 
Furthermore, using a nationwide database in Taiwan, this 
study compared the outcomes of patients with pCD with 
those of patients with CD without pCD.

Materials and Methods
Study Population
This retrospective cohort study gathered data from Taiwan’s 
National Health Insurance Research Database (NHIRD) and 
the Taiwan Cancer Registry (for colorectal cancer identifi-
cation). Mortality data were also collected. The study pro-
tocol was approved by the Institutional Review Board of our 
Hospital (case number xxxxxxxxxx). The requirement for in-
formed consent was waived because of the use of deidentified 
data.

Taiwan’s National Health Insurance (NHI) program was 
established in 1995, and its population coverage rate has con-
sistently been over 99%; the NHI program covered more than 
99% of Taiwan’s 23.6 million residents in 2020. The NHI 
datasets for research comprise demographic characteristic 
data, enrollment information, and reimbursement records for 
medical and pharmacy use. This study employed the diagnosis 
codes of the International Classification of Diseases, Ninth 
Revision, Clinical Modification (ICD-9-CM) for the period 
up to 2016 and the International Classification of Diseases, 
Tenth Revision, Clinical Modification (ICD-10-CM) for the 
period from 2017 onward.

Patients with CD were operationally defined as fulfilling one 
of the 2 following criteria: (1) having a diagnosis of CD in the 
Registry for Catastrophic Illness Patient Database (RCIPD) 
within the period 2000 to 2017 or (2) having at least 6 inpa-
tient or outpatient claims with a diagnosis of CD (ICD-9-CM 
code: 555.0–9, ICD-10-CM: K50.0–50.9) on different days 
within a 12-month period for 2 nonoverlapping periods and 
having a prescription for at least one medication related to in-
flammatory bowel disease (ie, 5-aminosalicyclic acid [5-ASA], 
oral or injectable systemic steroid, immunomodulator, or bi-
ologic) within the period 2000-2017. Patients registered as 
having a diagnosis of CD in the RCIPD all had clinically 
confirmed CD because their complete medical history and 
supporting evidence—such as pathology, imaging, and endos-
copy findings—were reviewed by the NHI Administration. 
We established the second criterion to enroll more possible 
patients with CD because some patients may not have been 
registered with the RCIPD. We implemented the analysis by 
using the ICD-9 code for Crohn’s disease, 555.x (ie, regional 
enteritis), and found that the case numbers were exception-
ally high (ie, approximately 30 000 inpatients and 260 000 
outpatients). We suspect that many patients with enterocolitis 
may have been miscoded as 555.x and thus were misclassified 
as having CD. Therefore, relying solely on the ICD coding 
could have led to inaccurate analysis results for CD. Instead 
of operationally defining patients with CD by using diagnosis 
codes, we implemented stringent criteria to minimize the risk 
of enrolling patients who had received a misdiagnosis of CD. 
This study ensured that patients had at least 6 inpatient or 
outpatient claims with a diagnosis of CD on different days 
within a 12-month period for 2 nonoverlapping periods and 
had a prescription for 5-ASA, a systemic steroid (oral, inject-
able, or enema), or an immunomodulator. This definition is 
consistent with the clinical management of CD in Taiwan; 
patients with active CD make at least 6 annual outpatient 
clinic visits. In Taiwan, when a patient has an active dis-
ease, doctors generally follow up with the patient at regular 
intervals ranging from days to weeks; in the case of remission, 
the longest interval for medication refill is 3 months.

A pCD episode was operationally defined as having one 
or more consecutive healthcare encounter(s) in which a di-
agnosis was made of perianal fistula (PAF) or anal fissure 
(ICD-9-CM: 565.0 and 565.1; ICD-10-CM: K60.0–5) and 
there was use of systemic antibiotics (ie, metronidazole or 
ciprofloxacin) or a performance of a surgical procedure (ie, 
fistulectomy, management of perianal lesion, or management 
of fistula; corresponding codes are provided in Table S1) 
within a span of 60 days (Figure 1). Remission of pCD was 
defined as the absence of additional outpatient visits with a 
pCD code within the 60 days after treatment with antibiotics 
or surgery for an episode of pCD. An episode of recurrent 
pCD was defined as pCD diagnosis code(s) combined with 
antibiotic use (ie, metronidazole or ciprofloxacin) or surgical 
procedure beyond the 60 days after the end of the prior pCD 
episode.

Patients with CD were categorized into 1 of 3 groups on 
the basis of the apparent temporal sequence between the first 
CD diagnosis and the first pCD diagnosis: (1) pCD before CD 
(early onset pCD; pCD diagnosis > 6 months before the CD 
diagnosis); (2) pCD diagnosis coinciding with CD diagnosis 
(pCD diagnosis within the 6 months before or after the CD 
diagnosis); or (3) pCD after CD (pCD diagnosis > 6 months 
after the CD diagnosis).

Key Messages

• Population-based data on the epidemiology and course 
of pCD in East Asia are limited.

• The period prevalence of pCD in Taiwanese patients with 
CD was 14.8%, with approximately half of patients with 
pCD receiving a pCD diagnosis at least 6 months before 
receiving a diagnosis of CD; approximately one-third ex-
perienced disease recurrence.

• Patients with pCD required more intensive care and had 
more healthcare utilization but did not have inferior sur-
vival outcomes compared with patients without pCD.
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We defined comorbidities of interest by using ICD-9-CM 
and ICD-10-CM codes; these comorbidities were hyperten-
sion, diabetes, chronic kidney disease, coronary artery disease, 
and liver disease (Table S2). The time window for defining 
comorbidities extended to any time prior to the first diagnosis 
of CD or pCD. Patients with CD were operationally defined 
as having hypertension, diabetes, chronic kidney disease, cor-
onary artery disease, or liver disease if the outpatient diag-
nosis for any of these conditions occurred at least 3 times on 
different days or if there was at least one hospital discharge 
diagnosis of the condition within the 3 years before the first 
CD diagnosis. Relevant NHI codes are provided in Table S3.

Outcomes of Interest
The outcomes of interest were surgical procedures for CD 
complications, the frequency of hospitalization, visits to out-
patient departments, visits to emergency rooms, incidence 
of colorectal cancer (based on data from the Taiwan Cancer 
Registry), and all-cause mortality (based on data from the 
mortality database). The incidences of hospitalizations, out-
patient visits, and ER visits were restricted to those patients 
with diagnostic codes related to CD or pCD. For patients with 
CD without pCD, follow-up began on the date of first CD di-
agnosis. For patients with CD and pCD, follow-up began at 
the time of first diagnosis of CD or pCD. The follow-up con-
tinued until the date of death or December 31, 2017, which-
ever occurred first. The outcome of colorectal cancer was 
evaluated through to the end of 2016 because of the limited 
data available on the Taiwan Cancer Registry.

Statistical Analysis
Descriptive data are expressed as counts, percentages, means 
with standard deviations (SDs), or medians with interquartile 
ranges (IQRs) as appropriate. For comparisons of groups, this 

study employed the chi-square test for categorical variables 
and Student’s t-test for continuous variables. Various fol-
low-up periods were evaluated, and the results for a 3-year 
follow-up are presented. Statistical significance was indicated 
at P < .05. The Kaplan–Meier method was employed to eval-
uate the cumulative incidences of CD and pCD and to gen-
erate the corresponding recurrence curves. The prevalence of 
pCD was calculated using the number of patients with pCD 
divided by the number of patients with CD at a certain time 
point; period prevalence was calculated using the number of 
patients with pCD divided by the total number of patients 
with CD during a specific period. To calculate the duration 
of pCD remission, this study assigned each pCD episode a 
start date and an end date, and the interval between 2 pCD 
episodes was measured accordingly.

Results
Baseline Characteristics of Patients
Table 1 presents the baseline characteristics of patients with 
CD. We identified 2424 patients with CD in Taiwan between 
2000 and 2017 (1230 patients identified using the manual 
method who were registered in the RCIPD and 1194 patients 
identified using the manual method who were not registered 
in the RCIPD). Of these patients, 358 (14.8%) had a diagnosis 
of pCD (Table 1). Most patients with CD were male (63.2%), 
and a higher proportion of patients with CD and pCD were 
men (79.3%) than were women. The patients with CD and 
pCD had a lower mean age (33.7 years, SD: 14.9 years) than 
those without pCD (44.9 years, SD: 21.8 years). The mean 
age at onset of pCD was 33.1 years (SD: 15.4 years).

During the 3 years before the patients’ cohort entry date, 
the incidence of the following underlying comorbidities was 
lower in the group of patients with CD and pCD than in the 

Figure 1. Cumulative incidence of perianal disease in 2424 patients with Crohn’s disease.
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group of patients with CD without pCD: hypertension (6.4% 
vs 17.4%, P < .01), diabetes (3.1% vs 8.8%, P < .01), and 
coronary artery disease (2.2% vs 6.9%, P < .01).

Patients with CD and pCD were more likely to receive 
5-ASA (93.9% vs 68.3%, P < .01), a steroid (93.9% vs 
86.9%, P < .01), azathioprine (61.7% vs 30.4%, P < .01), 
a tumor necrosis factor (TNF)-alpha inhibitor (44.4% vs 
15.3%, P < 0.01), vedolizumab (2.0% vs 0.1%, P < .01), and 
an antibiotic (79.9% vs 54.1%, P < .01) compared with the 
patients with CD without pCD (Table 2).

Prevalence, Time Sequence, and Course of pCD
Of the 358 patients with at least one episode of pCD, 170 
(47.5%) had pCD before receiving a CD diagnosis, with the 
median duration from the first pCD episode to CD diagnosis 
being 1237.5 days (approximately 3.4 years). For 74 (20.7%) 
patients, pCD was diagnosed within 6 months of CD diag-
nosis, with the median duration from CD to pCD diagnosis 
being 44 days. For 114 (31.8%) patients with CD, pCD was 
diagnosed a median of 1350.5 days after the CD diagnosis 

was made (approximately 3.7 years; Table 3). Excluding 
patients who received a pCD diagnosis before a CD diagnosis 
and those who received a pCD diagnosis at the time of a CD 
diagnosis, the incidence of pCD in the 2180 patients with CD 
who did not have pCD at the time of CD diagnosis was 0.5% 
at 1 year after CD diagnosis, 3.7% at 5 years, and 5.8% at 10 
years (Figure 1). For all 2424 patients with CD, the cumula-
tive incidence of pCD was 10.1% at 1 year, 12.9% at 5 years, 
and 14.8% at 10 years.

Of the 358 patients with CD and pCD, 121 (33.8%) had 
recurrent pCD during the follow-up period. The median du-
ration of the first pCD episode was 116 days, and the me-
dian duration of the second, third, fourth, and fifth episodes 
ranged between 130 and 148 days (Table S4). The median 
durations of the first, second, and third pCD remissions were 
268, 583, and 135 days, respectively (Table 4). The cumula-
tive probability of the first episode of pCD recurrence was 
19.4% at 1 year, 34.1% at 5 years, and 38.4% at 10 years 
when considering all the patients with pCD (Figure 2).

We also implemented an analysis of patients with PAF who 
were identified through the RCIPD (Table 5). Of the 256 

Table 2. Drug Use in 2424 Patients with Crohn’s Disease in Taiwan.

With perianal disease Without perianal disease P-value

N (%) N (%)

Total 358 (100.0) 2066 (100.0)

Medication

5-ASA 336 (93.9) 1412 (68.3) <.01

Steroid 336 (93.9) 1796 (86.9) <.01

Azathioprine 221 (61.7) 629 (30.4) <.01

Anti-TNF-alpha 159 (44.4) 316 (15.3) <.01

Vedolizumab 7 (2.0) 3 (0.1) <.01

Antibiotics 286 (79.9) 1,117 (54.1) <.01

  Metronidazole 266 (74.3) 907 (43.9) <.01

  Ciprofloxacin 167 (46.6) 572 (27.7) <.01

5-ASA: 5-aminosalicyclic acid; TNF: tumor necrosis factor.

Table 1. Baseline Characteristics of 2424 Patients With Crohn’s Disease in Taiwan.

With perianal disease Without perianal disease P-value

N (%) N (%)

Total 358 (100.0) 2066 (100.0)

Sex <.01

Male 284 (79.3) 1248 (60.4)

Female 74 (20.7) 818 (39.6)

Age at diagnosis of Crohn’s disease

Mean (SD) 33.7 (14.9) 44.9 (21.8) <.01

Age at diagnosis of perianal disease

Mean (SD) 33.1 (15.4)

Comorbidity during a three-year baseline period

Hypertension 23 (6.4) 359 (17.4) <.01

Diabetes 11 (3.1) 182 (8.8) <.01

Chronic kidney disease 3 (0.8) 31 (1.5) .47

Coronary artery disease 8 (2.2) 143 (6.9) <.01

Liver disease 42 (11.7) 232 (11.2) .79

http://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otad035#supplementary-data
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patients, 119 (46.5%) received their pCD diagnosis before 
receiving a CD diagnosis. The results were similar for patients 
from both the RCIPD and NHI datasets, with 170 out of 385 
patients (47.5%) receiving a pCD diagnosis before receiving 
a CD diagnosis.

Outcomes of Patients With CD With and Without 
pCD
The 15-year follow-up data for patients with CD with and 
without pCD are presented in Table 5. Patients with CD and 
pCD were more likely to undergo surgical intervention (1.4 vs 
1.2, P < .01), be hospitalized (7.0 vs 3.8, P < .01), and make 
outpatient department visits (13.0 vs 2.9, P < .01) and ER 
visits (10.3 vs 4.4, P < .01) than were those without pCD. The 
15-year mortality rate was lower in patients with pCD than 
in those without pCD (6.1% vs 17.3%, P < .01; Table 5). A 
total of 23 of the patients with CD received a diagnosis of 
colorectal cancer within the 15-year follow-up; the incidence 
of colorectal cancer did not differ significantly between the 2 
groups.

Time of pCD Diagnosis
The 170 patients with pCD who developed perianal disease 
at least 6 months before receiving a CD diagnosis (ie, early 
onset pCD) had lower mean numbers of hospitalizations (2.5 
vs 3.7, P < .01), outpatient visits (18.5 vs 23.1, P = .02), and 
ER visits (2.9 vs 4.3, P < .01) compared with the 188 (74 
and 114, Table 3) patients who were diagnosed with perianal 
disease less than 6 months before or after the time of CD di-
agnosis (pCD on/after CD diagnosis; Table S6). Further anal-
ysis revealed that more patients in the early onset pCD group 
than in the pCD on/after CD diagnosis group received an 

early biologic during the 3-year follow-up (24.1% vs 11.7%, 
P < .01).

We also implemented a subanalysis of patients who received 
a diagnosis of PAF; the results are presented in Tables S7–S11. 
Patients with PAF were generally younger than those without 
PAF (33 vs 44.8 years). Additionally, patients with CD and 
PAF were less likely to have underlying comorbidities, such 
as hypertension, diabetes, and coronary artery disease (Table 
S7). Patients with PAF received more medication, such as 
5-ASA, steroids, azathioprine, anti-TNF agents, vedolizumab, 
and antibiotics (P < .01; Table S8). Of all the patients with 
PAF, 206 (66.8%) had PAF either before or at the time of 
CD diagnosis (Table S9). The durations between episodes 
of PAF are presented in Table S10. The rates of surgical in-
tervention, hospitalization, outpatient visits, and ER visits 
(Table S11) were higher in the subgroup of patients with PAF 
than in those without PAF. These results are consistent with 
the findings for patients with a diagnosis of perianal disease 
(Tables 1–4).

Discussion
To the best of our knowledge, this population-based epide-
miological study of residents in Taiwan is the first to evaluate 
the prevalence and course of pCD as well as the comorbidities 
of patients with CD and pCD and to compare the outcomes 
of patients with CD with versus without pCD. One crucial 
finding is that the period prevalence of pCD in patients with 
CD in Taiwan was 14.8%. Nearly half the patients with pCD 
had received the diagnosis at least 6 months before receiving 
the initial diagnosis of CD. Another critical finding is that one-
third of patients with pCD experienced recurrence of the dis-
ease. Our results revealed that these patients developed pCD 

Table 3. Temporal Sequence Between First Diagnosis of Crohn’s Disease and First Diagnosis of Perianal Disease in 358 Patients in Taiwan.

Diagnosis of perianal disease N = 358 Days between first Crohn’s disease diagnosis 
and first diagnosis of perianal disease

Mean (SD) Median (IQR)

More than 6 months before diagnosis of Crohn’s disease 170 1576 (1,188) 1237.5 (707-2,237)

Within 6 months before or after diagnosis of Crohn’s disease 74 57 (51) 44 (9-95)

More than 6 months after diagnosis of Crohn’s disease 114 1762 (1394) 1350.5 (606-2417)

IQR: interquartile range.

Table 4. Interval Duration Between Episodes of Perianal Disease in 358 Patients With Crohn’s Disease.

Recurrence interval Number of episodes of second or subsequent perianal disease Days between intervals

Median (IQR)

Total 207 239 (68-902)

First recurrence 121 268 (77-1012)

Second recurrence 45 583 (66-1241)

Third recurrence 19 135 (45-260)

Forth recurrence 10 258 (143-521)

Fifth recurrence 6 224 (31-437)

Six (and more) recurrence 6 110 (45-136)

IQR: interquartile range.

http://academic.oup.com/crohnscolitis360/article-lookup/doi/10.1093/crocol/otad035#supplementary-data
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at a median age of 29 years, consistent with the results of rel-
evant studies asserting that young age is a risk factor for pe-
rianal disease.16–18 Although patients with pCD had a higher 
level of healthcare utilization than did patients without pCD, 
patients with pCD did not have inferior survival outcomes.

The age at onset of CD was higher in our study population 
than in other Asian populations. The median ages at onset 
of CD in Korean and Hong Kong populations were 22.8 
and 28.6 years, respectively.5,17 This discrepancy is related 
to our strict diagnostic criteria, which may have resulted in 
delayed diagnoses. Results from our previous study, in which 
data from the RCIPD were employed, revealed a median age 
at onset of CD of 35 years.19 Patients listed in the RCIPD 
accounted for approximately one-third of all patients with 
CD enrolled in this study.

One study reported that the incidence of pCD in Asia 
ranges from 30.3% to 58.8%,20 but our results revealed 

that the incidence of pCD was 14.8%. Several reasons may 
exist for this lower prevalence of pCD in our study. First, 
the definition of pCD in our study differs from that used 
in previously published studies. Most relevant studies have 
identified patients with perianal diseases (eg, perianal ab-
scess, skin tags, and hemorrhoids), but we only identified 
patients with PAF or anal fissures. Second, the data sources 
in this study differ from those in relevant studies. This 
study employed population-based data, whereas most other 
studies have employed patient data from referral centers. 
Third, this study used operational definitions that incor-
porated information on diagnostic codes, drug use, and 
surgical procedures from health insurance claims. Our anal-
ysis may have omitted patients with pCD who were only 
treated with a biologic agent or immunosuppressive agent 
but without antibiotics and/or surgery, although we believe 
that the number of patients in this group would be low 

Figure 2. Cumulative probability of first episode of perianal disease recurrence in 358 patients with Crohn’s disease.

Table 5. Outcomes of 2424 Patients With Crohn’s Disease With or Without Perianal Disease During 15-Year Follow-Up.

With perianal disease
N = 358

Without per-anal disease
 N = 2066

P-value

N Episodes
Mean (SD)

N Episodes
Mean (SD)

Surgical intervention 153 1.4 (0.8) 378 1.2 (0.5) <.01

Hospitalization 356 7.0 (6.7) 907 3.8 (4.6) <.01

Outpatient visits 358 13.0 (11.3) 2017 2.9 (2.7) <.01

Emergency visit 332 10.3 (20.2) 642 4.4 (7.3) <.01

N (%) N (%)

Colorectal cancer 4 1.1 19 0.9 .77

Death 22 6.1 358 17.3 % <.01
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in our cohort. Finally, the widespread use of immunosup-
pressive agents and anti-TNF agents in recent decades may 
have led to a decrease in the incidence of pCD in patients 
with CD. Park et al reported a 10-year rate of perianal or 
rectovaginal fistula of 12% in patients who received a di-
agnosis of CD after 1998 and a rate of 24% in those re-
ceiving a diagnosis before 1998.4 Song et al. found that the 
cumulative incidence of pCD was significantly lower in or 
after 2005 than that before 2005.5 Our results revealed 
that patients with pCD were treated with 5-ASA, steroids, 
immunomodulators, and biologics more often than those 
without perianal pCD; these results align with those of 
hospital-based studies conducted in Korea10,21 and a nation-
wide cohort study from Denmark.22 Although 5-ASA is not 
recommended for treating patients with CD, a high propor-
tion of patients with CD (82.1%) were treated with 5-ASA 
in Taiwan, as reported in our previous study19; this finding 
could be related to NHI reimbursement criteria.

Notably, of the 358 patients with pCD who were identified 
in this study, 47.5% developed pCD before receiving a CD 
diagnosis, and 20.7% developed pCD at approximately the 
same time as their first CD diagnosis. In other Asian regions, 
30% of patients in a territory-wide study conducted in Hong 
Kong17 and 70.9% of patients in a nationwide study in Korea 
presented with perianal disease before receiving a CD diag-
nosis.5 These findings suggest that pCD may be an early sign 
of CD in East Asian populations. In a nationwide Danish 
study, 50% of patients with pCD developed perianal disease 
before receiving a CD diagnosis; 11% of patients presented 
with perianal disease at the time of CD diagnosis; and the 
remaining 39% developed perianal disease after CD diag-
nosis22; these findings are consistent with the aforementioned 
findings. The high proportion of pCD cases being identified 
before CD could be attributable to delayed diagnosis of CD 
or be a result of the natural progression of CD. Studies have 
revealed that the interval between the first symptoms of 
CD and the diagnosis of CD ranges from 5 to 9 months in 
Western countries23–26 and from 6.2 to 83 months in Asian 
countries.27–29 The results of the present study revealed a me-
dian interval period of approximately 3.4 years from pCD 
to CD. The median duration for patients with CD who later 
received a diagnosis of pCD was 3.7 years.

Notably, approximately one-third of patients with CD and 
pCD in our study experienced at least one recurrence of pCD. 
One meta-analysis reported fistula recurrence rates ranging 
from 0% to 83.3% in a seton drainage group and from 8% 
to 40.9% in an anti-TNF treatment group.30 In a retrospec-
tive cohort from France, the cumulative probability of first 
fistula recurrence was 16.6% and 40.1% at 1 and 5 years, 
respectively, for patients treated with infliximab.31 Given the 
standard treatment in Taiwan, the observed recurrence rate 
is similar to that in relevant studies. In addition, the median 
interval to the first recurrent episode was approximately 9 
months (IQR: 77 days to 2.8 years), and the median duration 
of the first or subsequent pCD episode ranged from 116 to 
270 days.

The present results revealed higher incidences of 
hospitalizations, outpatient visits, and ER visits in patients 
with CD and pCD than in patients with CD without pCD. 
pCD is an aggressive clinical phenotype of CD, and a higher 
rate of surgical procedures was observed in a group of patients 
with pCD in a hospital-based study conducted in Korea21 
and in a population-based study from Denmark.32 Dias and 

colleagues reported a significantly high probability of events 
in patients with pCD, including surgery, hospitalizations, 
steroid dependency, use of immunosuppressants or anti-
TNF agents, or new events such as stenosis, penetrating dis-
ease.33 Studies have established the effectiveness of anti-TNF 
agents (eg, infliximab and adalimumab) for treating perianal 
fistulizing CD,34–38 and high infliximab trough levels during 
the induction or maintenance phases of treatment are associ-
ated with better fistula response.39 More frequent outpatient 
visits may be related to early intensive treatment in patients 
with pCD. In addition, our results indicated a lower mortality 
rate in patients with CD and pCD than in patients without 
pCD. Possible reasons for this finding include age and man-
agement of CD. Patients without pCD in this study were older 
and had more comorbidities (eg, hypertension, diabetes, and 
coronary artery disease; Table 1); patients with pCD received 
more intensive treatment and monitoring in the form of med-
ical treatment and outpatient visits.

We discovered that lower incidences of hospitalizations, 
outpatient visits, ER visits, and mortality in patients with 
early onset pCD than in patients with non-early onset pCD. 
This finding may be related to increased physician awareness 
of the development of CD in patients with pCD and early 
treatment with biologics. A Danish study evaluated the course 
of pCD and asserted that patients with pCD were more likely 
to undergo major abdominal surgery than were patients 
without pCD.40 No relevant studies from Asian countries 
have examined this topic.

This study has several notable strengths. First, this study is 
the first nationwide study conducted in East Asia to compre-
hensively assess the course of pCD in patients with CD with 
respect to pCD frequency, duration, and recurrence interval. 
This was achieved by gathering data from Taiwan’s NHIRD. 
Second, our study also evaluated potential clinical outcomes 
associated with the time of onset of pCD. Third, we employed 
a robust methodology to implement all analyses. However, 
this study also has several limitations that should be noted. 
Although the retrospective study period was long, the fol-
low-up time for patients who received a diagnosis of CD or 
pCD in a few years before 2017 may have been insufficient in 
terms of their subsequent conditions; this may have resulted 
in potentially inaccurate estimates of pCD prevalence. Certain 
clinical information was not available in health insurance 
claims, including disease severity, involved locations, the type 
of fistula (ie, simple or complex), endoscopy reports, and op-
eration findings. Because we were unable to obtain detailed 
clinical records, the definition of an episode of pCD recur-
rence was based on the presence of pCD diagnosis code(s) 
combined with treatment involving antibiotics or surgical 
procedures beyond the 60 days after the end of the prior pCD 
episode. However, this definition may have led to an overes-
timation of the actual number of pCD cases. This study did 
not account for the emigration of patients. However, since 
the net migration rate in Taiwan was around 1-2 per 1000 
population,41 therefore, emigration is unlikely to significantly 
affect the current results. The small number of patients with 
CD and pCD who were only treated with anti-TNF agents 
was not identified because our operational definition of pCD 
involved only treatment with antibiotics or specific surgical 
procedures. Furthermore, analyses comparing outcomes for 
patients with versus without pCD were not adjusted for po-
tential confounders. Thus, the observed associations between 
pCD and outcomes were likely affected by confounding bias.
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Conclusion
The prevalence of pCD in Taiwanese patients with CD was 
14.8%. The patients who developed pCD had a higher level 
of healthcare utilization. With respect to the onset of pCD, 
47.5% of patients with pCD experienced early onset pCD, 
and those with early onset pCD were hospitalized less fre-
quently, made fewer outpatient and ER visits, and had a lower 
likelihood of mortality than patients diagnosed with pCD at 
the time of CD diagnosis or within the 3 years of follow-up. 
The fistula recurrence rate was 33.8%, and the median recur-
rence interval was 239 days. The findings imply that increased 
awareness of pCD in East Asia is contributing to the early 
diagnosis of CD and improved clinical outcomes.

Supplementary Data
Supplementary data are available at Crohn’s & Colitis 360 
online.
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