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Background/Aims: A poor prognostic factor for Crohn’s disease (CD) includes perianal fistulizing disease, including perianal 
fistula and/or perianal abscess. Currently, a tool to assess perianal symptoms in patients with CD remains nonexistent. This 
study aimed to develop a perianal fistulizing disease self-screening questionnaire for patients with CD.
Methods: This prospective pilot study was conducted at three tertiary referral centers between January 2019 and May 
2020. We formulated questions on perianal symptoms, including tenesmus, anal discharge, bleeding, pain, and heat. A 
4-point Likert scale was used to rate each question. Patients with CD completed a questionnaire and underwent pelvic mag-
netic resonance imaging (MRI).
Results: Overall, 93 patients were enrolled, with 51 (54.8%) diagnosed with perianal fistulizing disease, as determined by 
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INTRODUCTION

Crohn’s disease (CD) is described as a chronic inflammatory 
condition of the gastrointestinal tract with a relapsing and 
remitting clinical course. A peculiar CD phenotype is perianal 
fistulizing Chron's disease (pCD), such as perianal fistula and 
abscess. A recent nationwide cohort study reported that ap-
proximately 15–30% of CD patients develop pCD [1]. At 
least two-thirds of patients with CD undergo fistulotomy or 
percutaneous drainage procedures at some point in their 
lives [2]. In the incidence of perianal involvement, racial dif-
ferences exist, in which it is higher among Asian (23%) and 
Black (31%) patients with CD than in Caucasians (14%) [3].

Furthermore, pCD is well known as a poor prognostic fac-
tor for CD. It is associated with increased symptom severity 
and the need for immunosuppressive treatment, hospital-
ization, and bowel resection, ultimately leading to an im-
paired quality of life [4,5]. Thus, early detection of pCD and 
robust disease activity monitoring are important in manag-
ing pCD in patients with CD.

Early detection of pCD enables the early use of appropri-
ate antibiotics, thiopurines, and tumor necrosis factor (TN-
F)-α inhibitors, which possess strong evidence supporting 
their use in pCD treatment [6,7], and/or surgical drainage 
with seton insertion depending on whether the perianal fis-
tula type is simple or complex [8,9]. Serious complications 
can be prevented through a timely and multidisciplinary 
approach such as anal stricture or total proctectomy with 
ileostomy [10,11].

Hence, it is vital for patients with CD to identify their pCD 
symptoms. However, no self-screening tool is available for 
pCD management. We aimed to develop a self-screening 
questionnaire that can promptly detect perianal fistula or 

abscess in patients with CD.

METHODS

Patients and study design
This pilot study, with a prospective cross-sectional design, 
was conducted at three tertiary referral centers between 
January 2019 and May 2020. Consecutive adult and pe-
diatric patients diagnosed with CD were enrolled. The di-
agnosis of CD was based on symptoms, laboratory tests, 
endoscopic and radiological findings, and pathologic fea-
tures [12,13]. The Montreal Classification of CD, based on 
disease location (L1 ileal, L2 colonic, and L3 ileocolonic) and 
behavior (B1 nonstricturing non-penetrating, B2 stricturing, 
B3 penetrating), was employed [14]. At enrollment, disease 
activity was assessed using the Harvey–Bradshaw index (HBI) 
[15], and laboratory tests including C-reactive protein (CRP) 
and white blood cell (WBC) count were performed. Patients 
completed a questionnaire for their perianal symptoms and 
underwent pelvic magnetic resonance imaging (MRI) within 
2 weeks of the survey as the gold standard for determining 
the presence of a perianal fistula and/or abscess [16]. In-
formed consent was obtained from the patients and guard-
ians. This study was approved by the Institutional Review 
Board of each participating hospital (Kyungpook National 
University Hospital, protocol code KNUH 2016-11-008) and 
conducted in compliance with the principles of the Declara-
tion of Helsinki. 

Questionnaire development for perianal 
symptoms
Five gastroenterologists (E.S.K., B.K., K.O.K., H.S.L., and 

pelvic MRI. The Spearman correlation findings demonstrated that anal pain (p = 0.450, p < 0.001) and anal discharge (p = 
0.556, p < 0.001) were the symptoms that most significantly correlated with perianal disease. For anal pain and discharge, 
the area under the receiver operating characteristic curve of the scores was significantly higher than that of the combined 
score for all five symptoms (0.855 vs. 0.794, DeLong’s test p = 0.04). For the two symptoms combined, the sensitivity, spec-
ificity, and positive predictive and negative predictive values were 88.2, 73.8, 80.4, and 83.8%, respectively, with 81.7% 
accuracy for detecting perianal fistulizing disease.
Conclusions: This study indicates that simple questions regarding anal pain and discharge can help accurately identify the 
presence of perianal fistulizing disease in patients with CD.
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B.I.J.) with greater than 10 years of experience in manag-
ing patients with CD devised questions regarding perianal 
symptoms after a literature review. Anal pain and discharge, 
rectal bleeding, swelling, and incontinence were confirmed 
as the major pCD symptoms [17,18]. They discussed and rat-
ed each symptom several times via E-mail to modify and se-
lect the final symptoms. Swelling was excluded as a variable 
as anal swelling or induration is more accurately evaluated 
by surgeons and not the patient. Incontinence was exclud-
ed because it tends to occur late or is related to surgically 

induced damage to the anal sphincter. Instead, tenesmus 
and “anal heat” sensation, which are more easily assessed 
by patients, were included. The five selected questions were 
on anal discharge, anal bleeding, anal pain, tenesmus, and 
anal heat (Fig. 1). For the questionnaire, each question was 
rated on a 4-point (0 to 3) Likert scale.

Statistical analysis
Categorical variables are expressed as numbers and propor-
tions, and to compare clinical characteristics between the 

Table 1. Baseline characteristics of patients

Variable pCD (n = 51) No pCD (n = 42) p value

Age at diagnosis (yr) 20.9 ± 7.8 22.5 ± 11 0.403

Age at enrollment (yr) 23.2 ± 8.1 25.1 ± 11.3 0.362

Disease duration (mo) 3 (1–41) 2 (1–39) 0.955

Male 37 (72.5) 27 (64.3) 0.501

Disease location 0.084

L1 ileal 7 (13.7) 11 (26.2)

L2 colonic 3 (5.9) 6 (14.3)

L3 ileocolonic 41 (80.4) 25 (59.5)

UGI involvement 8 (15.7) 6 (14.3) 0.851

Disease behavior 0.751

B1 non-stricturing non-penetrating 31 (60.8) 26 (61.9)

B2 stricturing 10 (19.6) 10 (23.8)

B3 penetrating 10 (19.6) 6 (14.3)

Previous perianal fistula 27 (52.9) 17 (40.5) 0.231

Disease activity by HBI 0.091

Remission 22 (43.1) 28 (66.7)

Mild 8 (15.7) 6 (14.3)

Moderate 20 (39.2) 7 (16.7)

Severe 1 (2) 1 (2.4)

Values are presented as mean ± standard deviation, median (interquartile range), or number (%).
pCD, perianal fistulizing Crohn’s disease; UGI, upper gastrointestinal; HBI, Harvey–Bradshaw index.

Figure 1. Self-screening questionnaire for perianal disease. A 4-point Likert scale was used to rate each symptom, with 0 indicating no 
symptoms and 3 reflecting severe symptoms.

Discharge Bleeding Anal pain Tenesmus Anal heat
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groups, Fisher’s exact test was used. Continuous variables 
are presented as mean ± standard deviation (SD) or median 
with interquartile range and were compared using student’s 
t-test or Mann–Whitney U test. The Spearman correlation 
coefficient was used to evaluate the correlation between 
perianal lesions and questionnaire items, CRP level, WBC 
count, and HBI. The optimal cutoff values of independent 
variables for differentiation between the total score and the 
presence of perianal disease were selected using receiver 
operating characteristic (ROC) curve analysis. Diagnostic ac-
curacy was evaluated using the area under the curve (AUC), 
and AUCs between groups were compared using DeLong’s 
test. We analyzed the sensitivity, specificity, PPV, NPV, and 
accuracy for predicting pCD. Statistical significance was set 
at a p value < 0.05. Statistical analyses were conducted us-
ing SPSS software (version 19.0; IBM Corp., Armonk, NY, 
USA).

RESULTS

Baseline characteristics of the enrolled  
patients
Overall, 93 patients aged 9 to 64 years (mean age ± SD: 
21.8 ± 8.5 years) were enrolled in this study. Table 1 demon-

strates the baseline characteristics of the patients, in which 
the patients were divided by the presence of pCD according 
to findings on pelvic MRI. Most baseline variables were not 
significantly different between the two groups. The perianal 
lesion group had a relatively higher proportion of ileocolic 
locations than the group without perianal lesions (80.4% 
vs. 59.5%, p = 0.084), although with no statistical signif-
icance. 

Comparison of clinical factors and patient 
symptoms based on the presence of perianal 
disease 
In the groups with and without pCD, the median HBI was 
6 vs. 3 (p = 0.014), respectively, and the CRP level was 1.41 
vs. 0.32 (p = 0.008). No significant difference was found 
between the groups in the WBC count. Regarding perianal 
symptoms, the pCD group revealed a significantly higher 
median score of anal discharge (1 vs. 0, p < 0.001) and pain 
(1 vs. 0, p < 0.001) than patients without pCD. No signifi-
cant difference was found between the groups in the scores 
for bleeding, tenesmus, and anal heat (Table 2). The Spear-
man correlation coefficient (p) of anal discharge and anal 
pain were the highest at 0.556 (p < 0.001) and 0.45 (p < 
0.001), respectively, suggesting a moderate level of correla-
tion of anal discharge and pain symptoms with pCD. HBI 

Table 3. Correlation of clinical factors and each symptom with pCD

HBI CRP WBC Discharge Bleeding Anal pain Tenesmus Anal heat

Correlation coefficient 0.255 0.276 0.042 0.556 0.137 0.450 0.151 0.099

p value 0.014 0.007 0.688 < 0.001 0.191 < 0.001 0.15 0.347

pCD, perianal fistulizing Crohn’s disease; HBI, Harvey–Bradshaw index; CRP, C-reactive protein; WBC, white blood cell.

Table 2. Comparison of clinical factors and scores of each symptom between patients with or without perianal fistula

Variable pCD (n = 51) No pCD (n = 42) p value

Harvey–Bradshaw index 6.1 ± 3.7 4.1 ± 3.8 0.019

C-reactive protein (mg/dL) 2.5 ± 3.2 1.4 ± 2.4 0.067

WBC (/μL) 7,400 ± 2,200 7,400 ± 2,800 0.990

Discharge 0.98 ± 0.90 0.17 ± 0.43 < 0.001

Bleeding 0.61 ± 0.77 0.38 ± 0.53 0.405

Anal pain 0.98 ± 1.06 0.17 ± 0.37 < 0.001

Tenesmus 0.92 ± 0.93 0.64 ± 0.78 0.130

Anal heat 0.14 ± 0.44 0.04 ± 0.21 0.414

Values are presented as mean ± standard deviation.
pCD, perianal fistulizing Crohn’s disease; WBC, white blood cell.
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(0.255, p = 0.014) and CRP (0.276, p = 0.007) were weakly 
correlated (Table 3) [19]. WBC count, bleeding, tenesmus, 
and anal heat exhibited no correlation with pCD.

ROC analysis of clinical factors and the five 
questionnaire items
The AUCs of HBI, CRP, and WBC count were 0.647 (p = 0.015), 
0.660 (p = 0.008), and 0.525 (p = 0.685), respectively (Table 4,  
Fig. 2A). The AUCs of anal discharge and anal pain were 
0.788 (p < 0.001) and 0.727 (p < 0.001), respectively. This 
was higher than those of anal bleeding (0.569, p = 0.253), 
heat (0.526, p = 0.666), and tenesmus (0.581, p = 0.180) 
(Fig. 2B). Next, we calculated the composite scores for pre-
dicting pCD in patients with CD. Score I was the sum of all 
five questionnaire item scores, and Score II was the sum of 
anal discharge and pain scores. The AUC of Score II was 

Table 4. The area under the curve of clinical factors and 

symptoms 

Variable
Area under curve  

(95% CI)
p value

Harvey–Bradshaw index 0.647 (0.534–0.76) 0.015

C-reactive protein 0.660 (0.547–0.772) 0.008

WBC 0.525 (0.405–0.644) 0.685

Discharge 0.788 (0.694–0.883) < 0.001

Bleeding 0.569 (0.453–0.685) 0.253

Anal pain 0.727 (0.625–0.829) < 0.001

Tenesmus 0.581 (0.465–0.697) 0.180

Anal heat 0.526 (0.408–0.644) 0.666

Score I 0.794 (0.705–0.883) < 0.001

Score II 0.855 (0.778–0.932) < 0.001

CI, confidence interval; WBC, white blood cell.

Figure 2. ROC curve analysis of the clinical and laboratory results. 
(A) CRP level, HBI value, and WBC count, (B) the five questionnaire 
symptoms, and (C) the composite scores. Score I is the sum of the five 
questionnaire item scores. Score II is the sum of the anal discharge 
and anal pain scores. ROC, receiver operating characteristic; CRP, 
C-reactive protein; HBI, Harvey–Bradshaw index; WBC, white blood 
cell.
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significantly higher than that of Score I (0.855, p < 0.001 vs. 
0.794, p < 0.001, DeLong’s test p = 0.04, Table 4, Fig. 2C). 

Efficacy of self-completed questionnaire for 
predicting perianal disease in patients with 
CD
The performance of the composite questionnaire scores, 
Score I and Score II, for predicting pCD is illustrated in Table 5.  
According to the ROC curve, score 1 (among 0–3) was 
found to be the optimal cutoff value for the highest accu-
racy. The sensitivity, specificity, PPV, and NPV were 96.1, 
23.8, 60.5, and 83.3%, respectively, for Score I and 88.2, 
73.8, 80.4, and 83.8%, respectively, for Score II. Score II 
was more accurate than Score I (accuracy 81.7% vs. 63.4%, 
respectively, Table 5).

DISCUSSION

We developed a self-screening tool for pCD in patients with 
CD. The questionnaire constituted five simple questions re-
garding anal discharge, anal pain, bleeding, tenesmus, and 
anal heat. In a cross-sectional study, we found that anal 
discharge and pain had a moderate correlation with pCD, 
whereas other symptoms were not significantly correlated. 
The composite score of anal discharge and pain detected 
perianal disease with 81.7% accuracy. 

One of the unmet needs in pCD management is the lack 
of a clinical index that can be easily utilized by patients. 
Given that pCD is more common in pediatric patients [20], 
a simple, child-friendly tool is warranted. In 1992, an anal 
disease activity index was developed for use in the outpa-
tient clinic or at the patient’s bedside [21]. It evaluated seven 
symptoms or activities, including perianal pain, itching, pain 
during defecation, anal leakage, inhibition of locomotion, 
and social and sexual activity. Only pain-related symptoms 
such as perianal pain, pain after defecation, and inhibition 
of locomotion by pain demonstrated a high discriminative 
value as an index of response to therapy. However, this 

index was not developed to detect perianal fistulas. Fur-
thermore, the sexual activity variable was not suitable for 
children. Other activity indices, such as the perianal disease 
activity index [22], fistula drainage assessment [6], and Pi-
karsky’s perianal activity index [23], assess disease severity 
and response to therapy and help predict outcomes. How-
ever, they are complex and have variables that need to be 
measured by the doctor and are not useful as a self-screen-
ing tool for pCD.

The first manifestation of CD in approximately 10% of pa-
tients is perianal fistula and/or abscess. It can occur several 
years prior to luminal CD onset [24]. Perianal disease activity 
does not always parallel luminal activity and may be present 
when the luminal disease is inactive in a subset of patients 
[25]. Hence, traditional clinical indices for evaluating luminal 
CD activity may not be appropriate for pCD activity. In this 
study, Spearman correlation and ROC analysis revealed that 
pCD was mostly associated with anal pain and discharge 
rather than with HBI, CRP, and WBC (Table 3, 4). There-
fore, anal pain and discharge are more accurate variables 
for predicting the presence of perianal complications than 
indicators of luminal CD activity and biomarkers of system-
ic inflammation. We included CRP (cutoff 1.33 mg/dL) and 
HBI (cutoff score 4) in the Score model (anal pain, anal dis-
charge, HBI, and CRP). The AUC of this model was 0.849 
(0.774–0.924, p < 0.001, sensitivity 82.4%, specificity 
73.8%, positive predictive value 79.2%, negative predictive 
value 77.5%), which was not greater than the AUC of Score 
II (anal pain and anal discharge).

Early detection of anorectal disease is pivotal for the deci-
sion making in CD management. pCD assessment using an 
easily administered screening tool in routine clinical practice 
may help detect patients who require pelvic MRI or anal ul-
trasonography and promote timely management of pCD. In 
patients with complex pCD, this approach with a screening 
tool may allow the prompt use of advanced therapies, such 
as mesenchymal stem cell local therapy [26,27] or TNF-α in-
hibitors, which can be effective in reducing the need for 
surgical treatment or in minimizing postoperative complica-

Table 5. Sensitivity, specificity, and predictive values of the composite scores for pCD

Sensitivity Specificity Positive predictive value Negative predictive value Accuracy

Score I 96.1% 23.8% 60.5% 83.3% 63.4%

Score II 88.2% 73.8% 80.4% 83.8% 81.7%

pCD, perianal fistulizing Crohn’s disease.
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tions [6,28]. In the present study, the questionnaire can help 
detect pCD early and easily in outpatients, rendering it as 
an effective anorectal disease screening tool in CD. More-
over, 25 of the 93 study patients were under 18 years of 
age, an age at which early disease detection is important. 
We conducted a subgroup analysis in the adult vs. children’s 
group according to age. The AUC (95% confidence inter-
val) of Score II in the children group (0.792, 0.599–0.984, 
p = 0.132) appeared to be lower than the AUC in the adult 
group (0.851, 0.768–0.934, p = 0.009). However, caution 
must be exercised in interpreting data as the small sample 
size in the children group might have affected the perfor-
mance of the Score II model. 

One might argue that the perianal fistula in CD should be 
evaluated by colorectal surgeons. However, gastroenterolo-
gists can initially assess the status of patients and refer them 
to surgeons with suspicion of perianal symptoms. Thus, 
gastroenterologists and even patients themselves need to 
understand the typical symptoms of perianal disease in CD 
patients to be timely sent to and further evaluated by sur-
geons. There has been no study to estimate perianal symp-
toms from the patients’ or gastroenterologists’ perspectives. 
We believe that the study results might aid gastroenterolo-
gists screen the appropriate patients for further evaluation 
of pCD by surgeons or MRI. 

This study has limitations. This study was designed as a 
pilot study, and the sample size was small. However, sta-
tistically significant differences were observed among vari-
ables in detecting pCD. Furthermore, because this was a 
cross-sectional study, the study results were not validated 
in an independent cohort, and the effectiveness of this tool 
for measuring response to therapy remains unclear. We 
acknowledge that anal pain and discharge are among the 
already known symptoms of pCD. However, there is pauci-
ty of research on the extent to which these symptoms are 
associated with concurrent perianal disorders. In a future 
longitudinal study, assessment of the prognosis of screened 
patients with perianal complications who are promptly re-
ferred to colorectal surgeons is warranted to validate the 
efficacy of the screening tool.

In conclusion, this study identified anal discharge and pain 
as the most effective predictive factors for pCD among vari-
ous anal symptoms. The self-screening questionnaire on anal 
discharge and pain is an effective and a valuable tool for de-
tecting pCD in children and adults with CD. This screening 
tool’s performance should be confirmed in an independent 

cohort, and its efficacy for monitoring patients with pCD 
should be evaluated in further longitudinal studies. 

KEY MESSAGE
1.	 Simple questions regarding anal pain and dis-

charge can help accurately identify the presence of 
perianal fistulizing disease in patients with CD.

2.	A simple questionnaire regarding anal pain and 
discharge, which can be easily filled in by patients 
at outpatient clinics, can be used as an effective 
screening tool for detecting perianal fistula or ab-
scess in children and adult patients with CD.
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