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Abstract

Background Enteric fistula is one of the penetrating features in Crohn's disease (CD). This study aimed to clarify the
prognostic factors for the efficacy of infliximab (IFX) treatment in luminal fistulizing CD patients.

Methods We retrospectively included 26 cases diagnosed with luminal fistulizing CD hospitalized in our medical
center from 2013 to 2021. The primary outcome of our research was defined as death from all causes and undergoing
of any relevant abdominal surgery. Kaplan—-Meier survival curves were used to describe overall survival. Univariate and
multivariate analyses were used to identify prognostic factors. A predictive model was constructed using Cox propor-
tional hazard model.

Results The median follow-up time was 17.5 months (range 6-124 months). The 1- and 2-year surgery-free survival
rates were 68.1% and 63.2%, respectively. In the univariate analysis, the efficacy of IFX treatment at 6 months after
initiation (P<0.001, HR 0.23, 95% C1 0.01-0.72) and the existence of complex fistula (P=0.047, HR 4.11,95% CI 1.01-
16.71) was found significantly related to the overall surgery-free survival, while disease activity at baseline (P=0.099)
also showed predictive potential. The multivariate analysis showed that efficacy at 6 months (P=0.010) was an
independent prognostic factor. The C-index of the model for surgery-free survival was 0.923 (P<0.001), indicating an
acceptable predictive effect.

Conclusion Prognostic model including the existence of complex fistula, disease activity at baseline and efficacy of
IFX at 6 months may be useful to predict long-term outcome of luminal fistulizing CD patients.
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Introduction

Crohn’s disease (CD) is a chronic, recurrent inflam-
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5-10% [3]. It has been reported that the overall surgi-
cal rate approaches 50% [4], while the clinical recur-
rence rate approaches 25% at 2 years after surgery [5].

The anti-tumor necrosis factor-a (TNF-a) monoclo-
nal antibody represented by infliximab (IFX) has been
widely used in the treatment of CD in the past 2 dec-
ades. Several studies have confirmed that IFX is a rela-
tively fast and safe choice that can effectively improve
clinical symptoms, inhibit inflammatory reactions,
promote mucosal healing and closure of the perianal
fistula [6], improve patient quality of life [7], achieve
clinical and endoscopic remission, and reduce surgi-
cal rates [8]. However, IFX is not effective in 20—40%
patients due to loss-of-response [9]. Furthermore, IFX
might lead to increased risk of infection and high eco-
nomic costs. Although a meta-analysis in 2018 showed
that I[FX treatment for fistulizing CD improved prog-
nosis with a cumulative RR of 2.01 (95% CI 1.36-2.97)
[10], the efficacy and suboptimal response of IFX ther-
apy in luminal fistulizing CD is still challenging due to
the limited number of published studies.

The incidence of CD in China is increasing yearly
[11]. A multicenter study based on Chinese CD
patients showed that 57% of patients were at risk of
experiencing a suboptimal response to first-line anti-
TNF therapy 2 years after its initiation in China [12].

There is no current prediction model for the
response to IFX treatment for luminal fistulizing CD
(IfCD) patients. This study aims to provide a detailed
description of the long-term prognostic markers of
IfCD patients and to further explore the prognostic
factors associated with IFX treatment and provide
more rational and individuallized therapy for these
patients.

Patients and methods

Patients

A comprehensive search of medical records was per-
formed to identify IfCD patients diagnosed and hos-
pitalized at our medical center between January 2013
and June 2021. Patients meeting all of the follow-
ing inclusion criteria simultaneously were included:
patients with diagnosed CD hospitalized at our medi-
cal center, intestinal fistula confirmed by computerized
tomography (CT), magnetic resonance imaging (MRI),
ultrasonography or endoscopy; follow-up >6 months;
and > 3 courses of IFX treatment. Patients meeting any
of the following exclusion criteria were excluded: sur-
gical-related fistula; follow-up <6 months;<3 courses
of IFX treatment due to any reason; and previous expo-
sure of IFX before diagnosis. Twenty-six patients were
finally included in the study.
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Data collection

Baseline clinical profiles were collected and reviewed,
including sex, age, Montreal classification [13] and base-
line treatment. The detailed baseline clinical charac-
teristics of CD were evaluated at the time of diagnosis
of intestinal fistula. The Crohn’s Disease Activity Index
(CDALI) was used to evaluate the disease activity in brief
[14]. The characteristics of the fistula were classified by
type, location, and the existence of a complex fistula. The
fistula was defined as complex fistula if there were multi-
ple fistula tracts or the patient has history of abdominal
abscess. History of abdominal infection or abcess were
also collected.

Laboratory data related to CD were also collected,
including blood routine, albumin, erythrocyte sedimen-
tation rate (ESR), and C-reactive protein (CRP). Due to
the non-availability of data, serum IL-6 and TNF-a level
and other indicators were not collected and included
in the analysis. Serum IFX concentration were also not
included.

Imaging data (enhanced abdominal and pelvic CT,
CT enterography, or MR enterography) at baseline were
reappraised. Data were collected including the charac-
teritics of fistula, and other signs of CD activity, includ-
ing thickening or strengthening of the intestinal wall,
existence of stricture, thickened mesenteric vessels and
enlarged mesenteric lymph nodes.

Follow-up and evaluation

Treatment and follow-up profiles were partially retrieved
from the medical records. All patients were also con-
tacted via telephone by researchers in November 2021 to
obtain updated follow-up information, including details
of medical regimens, survival status and acceptance of
surgical operation. Therapeutic regimens included IFX,
glucocorticoids, anti-inflammatory agents, immunosup-
pressants, and probiotics. The efficacy of IFX treatment
was determined based on improvements in the CDAI
score (remission, CDAI<150; response, CDAI>150
points and decreased by>70 points; non-response,
CDAI > 150 points and decreased by <70 points).

The primary outcome of our research was defined as
death from all causes, and undergoing of any abdominal
surgery related to fistula. The secondary outcome was
discontinuation of IFX treatment for any reason.

Statistical analysis

Data analysis was performed with SPSS version 25.0
(SPSS, Inc., Chicago, IL, USA). Continuous variables
are shown as the median and interquartile range. Cat-
egorical data were summarized as the percentage of the
whole research population. Continuous variables were
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transformed into categorical variables, mainly based
on routine cutoff values used in clinical application, for
example, 35 g/l for serum albumin and 18.5 kg/m? for
body mass index (BMI). Overall survival was calculated
from the beginning of treatment until the primary out-
come. Survival curves were plotted with the Kaplan—
Meier method. The log-rank test was employed to screen
for variables that might be associated with survival. Only
variables with certain significance (P<0.10) in the uni-
variate analysis were considered to be possibly associated
with survival and further included in the multivariate
analysis. The Cox proportional hazard model was used to
assess the association of variables with survival. Hazard
ratio (HR) and 95% confidence interval (CI) was used to
represent the results of analyses [15, 16].

Results

Baseline clinical characteristics of CD patients with luminal
fistula

The baseline clinical characteristics of CD patients with
intestinal fistula are shown in Table 1. Among all the 26
patients, 21 of them were male (80.8%). The median age
at the time of diagnosis is 27.5 years (range, 17—-64 years).
Six cases had a histroy of cigrette consumption, 1 of them
was smokers and 5 were former smokers. Five cases had
MRI as part of the evaluation. Twelve cases had therapu-
tic drug monitoring and dose adjustment (if necessary).
Thirteen cases were diagnosed with complex fistula. Thir-
teen cases had a history of abdominal infection before
IFX initiation, while 6 cases had a history of abdomi-
nal abscess. According to the CDAI score, 4 cases were
in clinical remission stage (CDAI<150 points), 9 cases
were in a mild active stage (150 <CDAI<220 points),
and 13 cases were in moderate-to-severe active stage
(CDAI > 220 points) at baseline. Thirteen cases received
total elemental enteral nutrition, 24 cases received gluco-
corticoids, 23 cases received 5-aminosalicylic acids, and
13 cases received immunosuppressants at initiation of
IEX treatment.

Efficacy evaluation of IFX treatment

Our research was conducted with a median follow-
up time of 17.5 months (6—-124 months). The results
of efficacy evaluation of IFX treatment are shown in
Table 2. Limited by the accessibility of clinical pro-
files, some patients were not evaluated at certain time
points. According to the efficacy evaluation, 12 of 24
cases achieved clinical remission and 12 cases had clini-
cal response at 3 months after IFX treatment. Fourteen
of 23 cases achieved remission, 7 cases had response,
and 2 cases had non-response at 6 months. Six of 8 cases
achieved remission, 1 case had response, and 1 case
had non-response at 24 months. The 1-year and 2-year

Page 3 of 9

Table 1 Clinical characteristics of luminal fistulizing CD patients
at baseline

Clinical characteristics N, % (Total N=26)

Demographic features

Age, year 27.5(24-34)
Male 21,80.8%
Cigrette consumption 6,23.1%
Present smoker 1,3.8%
Former smoker 5,19.3%
Clinical features
Montreal classification*
A classification
Al 7,26.9%
A2 16,61.5%
A3 3,11.5%
L classification
L1 6,23.1%
L3 20, 76.9%
B classification
B3 10, 38.5%
B2+3 16,61.5%
P classification
O 12,46.2%
p 14,53.8%
Features of fistula
History of abdominal infection 13,50.0%
History of abdominal abscess 6,23.1%
Complex fistula** 13,50.0%
Multiple fistula tract 11,42.3%
Type of fistula
Enteric fistula 19,73.1%
Enterovesical fistula 6,23.1%
Enterocutaneous/enteroumbilical fistula 1,3.8%
Entero-retroperitoneal fistula 2,7.7%
Location of fistula
lleum 10, 38.5%
Colon 3,11.5%
lleum and colon 13,50.0%
Complicated with abdominal infection 13,50.0%
Low body mass index (BMI < 18.5 kg/m?) 8,30.8%
Decreased serum albumin (Alb <35 g/L) 4,154%
Elevated ESR*** 11,42.3%
Increased hsCRP level (hsCRP >3 mg/L) 17,65.4%
Baseline disease activity
Clinical remission 4,154%
Mild active 9, 34.6%
Moderate active 13,50.0%
Severe active 0,0
Imaging features (CT)
Intestine stricturing 14,53.8%
Intestine wall thickening and strengthening 16,61.5%
Mesenteric vessel thickening 7,26.9%
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Clinical characteristics

N, % (Total N =26)

Mesenteric lymph nodes enlarging
MRI evaluation
Baseline treatment

Total elemental enteric nutrition feeding

Glucocorticoids
5-Aminosalicylic acids
Immunosuppressants

Therapeutic drug monitoring and dose adjustment

18,69.2%
5,3.8%

14, 53.8%
24,92.3%
23,88.5%
13,50.0%
12,46.2%

*Montreal classification: A: age, A1:< 17 years, A2: 17-40 years, and
A3:>40 years; L: location affected, L1: ileum, L2: colon, L3: ileum and colon; B:
behavior, B3: penetrating, B2 + 3 stricturing and penetrating, P: perianal lesions,

O: no perianal lesion

**Complex fistula: defined as multiple fistula tract or abdominal abscess

***E|levated ESR: ESR>20 mm/h for females, > 15 mm/h for males

Table 2 Results of follow-up and efficacy evaluation of IFX

treatment

Follow-up and efficacy evaluation results

N, % (Total N=26)

Outcomes
Death
Surgery
1-year surgery-free survival
2-year surgery-free survival
Surgery-free survival
Fistula closure
Fistula remaining
IFX failure
Intolerance
Loss-of-response
IFX-failure-free surgery-free survival
Efficacy evaluation
Efficacy at 3 months
Remission
Response
Non-response
Efficacy at 6 months
Remission
Response
Non-response
Efficacy at 24 months
Remission
Response
Non-response

0,0

8,30.8%

150f 22,68.1%
120f19,63.2%
18,69.2%
5,192%
13,50.0%
3,11.5%
1,3.8%

2,7.7%
15,57.7%

12 of 24, 50.0%
12 of 24, 50.0%
00f24,0

14 of 23, 60.9%
7 0f 23,30.4%
20f23,87%

6 0f 8,75%
10of8,12.5%
10f8,12.5%

preserve rate of IFX treatment was 60.9% (14 of 23 cases)
and 50% (9 of 18 cases), respectively.

There was no death case happening during the entire
follow-up period. Eight cases underwent fistula-related
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surgical treatment, and 3 cases stopped using IFX due to
intolerance (1 case) or loss of response (2 cases). Totally
18 cases reached surgery-free survival, among which 5
cases reached fistula closure and 13 cases remained sur-
vival with fistula. The rate of fistula closure was 19.2% in
summary. And totally 15 cases reached IFX-failure-free
surgery-free survival.

The 1-year and 2-year rate of surgery-free survival
was 68.1% (15 of 22 cases) and 63.2% (12 of 19 cases),
respectively (Fig. 1). The overall median survival was not
reached, and the median time from IFX treatment to sur-
gery for patients who underwent surgery was 8 months
(range, 6-25 months).

Survival analysis
The results of the univariate and multivariate analysis
are shown in Table 3. Prognostic factors selected from
the univariate analysis included: Efficacy of IFX treat-
ment at 6 months after initiation (P<0.001, remission
vs. response: HR 0.23, 95% CI 0.01-0.72) and the exist-
ence of a complex fistula (P=0.047, yes vs. no: HR 4.11,
95% CI 1.01-16.71) with statistical significance. Disease
activity at baseline (P 0.099, moderate-to-severe active
vs mild active: HR 2.36, 95% CI 0.77-7.19) was also
selected as a variable in the multivariate analysis (Fig. 2).
Other factors, including age, sex, Montreal classifica-
tion, features of the fistula, baseline treatment, history of
abdominal infection or abcess, decreased BMI (< 18.5 kg/
m?), decreased serum albumin (<35 g/L), elevated ESR,
elevated hsCRP (>3 mg/L), and imaging characteristics
(including intestinal wall thickening or strengthening,
intestinal stricturing, mesenteric vessel thickening and
mesenteric lymph nodes enlarging) had no significant
impact on overall surgery-free survival.

The above three factors were included in the Cox pro-
portional hazards model and a multivariate regression

1.001
< 0.757
2
c
3
+ 0.50
c
[0}
©
()
O 0.251
1-year survival: 68.1%
2-year survival: 63.2%
0.001

0 24 48 72 %6 120
Overall surgery-free survival (months)
Fig. 1 Kaplan—-Meier curve of surgery-free survival of all patients with
luminal fistulizing Crohn's disease
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Table 3 Univariate and multivariate analyses for different prognostic factors for surgery-free survival in patients with luminal fistulizing

CcD
Variables Univariate analysis Multivariate analysis
HR 95% Cl P value HR 95% Cl P value
Existence of complex fistula* 4.11 1.01-16.71 0.047** 432 0.85-21.93 0.104
Disease activity at baseline* 2.36 0.77-7.19 0.099 237 0.62-9.00 0.199
Efficacy at 6 months* 0.23 0.01-0.72 <0.001** 0.08 0.01-0.46 0.010%*
Sex 1.51 0.25-9.14 0.596 -
Cigrette consumption 2.82 0.83-9.51 0.147 -
Montreal classification-A 3.06 0.63-14.74 0519 -
Montreal classification-L 207 0.40-10.78 0469 -
Montreal classification-B 1.70 0.40-7.19 0493 -
Montreal classification-p 046 0.11-1.85 0.250 -
Location of fistula 447 0.34-58.09 0218 -
History of abdominal infection 1.26 0.31-5.07 0.733 -
History of abdominal abcess 348 0.10-125.14 0.166 -
Low BMI 1.62 0.38-6.93 0.531 -
Decreased serum albumin 047 0.11-4.87 0.770 -
Increased hsCRP 1.26 0.28-5.76 0.765 -
Elevated ESR 0.34 0.09-1.37 0.147 -
Intestine stricturing 0.59 0.13-2.61 0456 -
Intestine wall thickening and strengthening 0.60 0.12-2.96 0.469 -
Mesenteric vessel thickening 1.15 0.21-6.28 0.856 -
Mesenteric lymph nodes enlarging 097 0.19-5.06 0972 -
Theraputic drug monitoring and dose adjustment 039 0.11-136 0.202 -

*These three variables were included in the multivariate model

**P<0.05 is considered statistically significant

analysis was performed. Efficacy at 6 months was the
only independent factor associated with overall surgery-
free survival (P=0.010). The C-index of the model for
surgery-free survival was 0.923 (P<0.001), indicating an
acceptable predictive effect.

Discussion

The surgery rates in luminal fistulizing CD patients are
usually of concern to physicians, especially when IFX
treatment. And the factors that could predict the progno-
sis in each patient individually are also to be considered.
These factors should be evaluated with priority in clinical
practice, especially in developing countries with limited
medical resources, considering the benefit-harm balance
and the cost-efficacy balance of IFX. Given the rarity and
the complicated etiology and limited treatment choice,
the majority of previous studies evaluating the response
to IFX therapy in CD patients did not specifically focus
on the subgroup of luminal fistulizing CD [17]. It is chal-
lenging to identify a variable consistently demonstrating
to be a predictor and to establish a prognostic model of
the response to IFX and rate of surgery for these patients
[18]. Based on our single-center experience, we found

that the 1-year and 2-year surgery-free survival rate of
luminal fistulizing CD patients was 68.1% and 63.2%,
respectively, and established a Cox proportional hazard
model to predict the surgery rate, which included three
baseline and dynamic clinical variables (existence of com-
plex fistula, disease activity at baseline and efficacy of IFX
treatment at 6 months).

The prognostic factors included in our model, derived
from dozens of parameters through statistical analysis,
have unique clinical significance. Unsurprisingly, the
efficacy of IFX treatment at 6 months was an independ-
ent significant prognostic factor for surgery-free survival
of patients. Actually IFX therapy includes an induction
period of the first 3 months and a subsequent mainte-
nance period in clinical practice. Laboratory and imaging
examinations should be actively conducted for patients to
evaluate their response to IFX within 3—-6 months after
initiation, and patients with poor response should initi-
ate replacement of IFX with other medications and even
surgery. It is reasonable that patients might continue IFX
treatment and do not need to undergo surgery if clinical
response is maintained after the induction period. We
noted that, compared to efficacy at 6 months, efficacy of
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Fig. 2 Kaplan—-Meier curves according to different prognostic factors of overall surgery-free survival. A Existence of complex fistula, B disease

activity at baseline, C efficacy of IFX at 6 months

IFX at 3 months did not show a predictive significance.
Secondary loss-of-response, mostly due to the anti-IFX
antibody that may occur within 3—6 months or longer
after IFX initiation influences the rate of IFX preserva-
tion [19, 20], which makes efficacy at 6 months a better
predictive factor.

The baseline disease activity and the existence of com-
plex fistula were also included in the model. First, as
expected, disease activity at baseline contributed to sur-
gery-free survival of patients. This is consistent with the
clinical impression that more severe disease can influ-
ence the patient’s ability to tolerate anti-TNF-a therapy
and increase the tendency of physicians to perform surgi-
cal intervention [18]. Second, the existence of a complex
fistula also contributed to overall survival. Complex fis-
tula tend to cause more severe clinical symptoms, which
also increase the tendency for surgery. A multicenter ret-
rospective cohort study in France in 2020 reported that
the existence of complex fistula was associated with the
rate of surgical intervention [21], which is consistent with
our findings.

We also expected that low BMI (BMI<18.5 kg/m?)
might contribute to a poor prognosis. First, low BMI

means poor general condition, poor nutritional status,
and heavy disease burden and depletion, making it more
difficult for the patient to tolerate IFX treatment. At the
same time, given impact of the BMI in the evaluation of
CDAI lower BMI was associated with a more serious
judgment made by physician, increasing the possibility
of surgical intervention [22]. However, we did not find a
significant association of low BMI with poor prognosis,
which might due to the limited sample size.

According to the findings of the retrospective GETAID
trail, the existence of complex fistula, intestinal stricture,
and elevated CRP level were associated with the rate of
surgical intervention [21]. The study also reported the
rate of fistula healing after IFX therapy and suggested
that fistula persistence was closely related to the surgi-
cal decision. Consistently, according to our research, the
existence of complex fistula was associated with the rate
of surgical intervention. However, our research showed
that a significant number of patients remained survival
with fistula after IFX treatment and did not undergo
surgery. Considering that the evaluation of IFX treat-
ment includes both clinical response and fistula healing,
the improvement of the patient’s clinical symptoms may
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contribute to the continuation of IFX treatment despite
the persistence of fistula.

From the view of cost-effectiveness, a top-down
approach based on an initial induction regimen with IFX
and immunosuppressants followed by IFX or glucocor-
ticoids proved to be dominant to step-up approach with
initial glucocorticoid therapy [23]. It is also reasonable
to assume that initial treatment of fistulizing CD and
baseline treatment at IFX initiation are associated with
a prognosis [24]. Given that the patients included in our
research were from the same center, the baseline treat-
ment was similar and no positive results were found.
Confounding factors could be that patients with baseline
therapy including immunosuppressants tend to be in a
more severe state of disease, which increases the risk of
undergoing surgical intervention and masking the effect
on prognosis.

Furthermore, we believe that alternative therapy is also
a key factor that affects IFX compliance. In the Ameri-
can Gastroenterological Association Institute technical
review of moderate to severe CD, adalimumab, vedoli-
zumab, and ustekinumab are mentioned as an optional
substitution for IFX [25], and have been available to
patients in Europe and the USA for several years. A meta-
analysis showed that they are comparable to IFX in terms
of inducing or maintaining remission in fistulizing CD
[10]. Before 2021, these alternative treatments were dif-
ficult to obtain or a huge financial burden because such
biological agents are not marketed or insured in China.
As a result, some patients can only undergo surgery when
IFX treatment fails, which might influence the outcome.

Our findings further validated the efficacy of IFX in
IfCD patients, a population that has usually been ignored
in previous studies. Our research confirmed the effect
of IFX on improving non-operative survival in 1IfCD
patients, which is consistent with current findings in
CD patients [26]. However, we also focused on the issue
of IFX-failure as the secondary outcome, reporting 3
patients with IFX-failure due to intolerance or loss-of-
response during the follow-up period. Regretfully, due to
the small sample size, it is difficult to analyze the factors
related to IFX-failure. A long-term study in CD patients
receiving IFX treatment identified several predictors of
IFX-failure free survival, including prior anti-TNF ther-
apy, no drug monitoring, and early dose optimisation
[27]. However, different subgroups of CD patients may
have different characteristics, and patients with 1fCD
tend to be with higher disease activity, which increases
the risk of IFX-failure, leading to inconsistent conclu-
sions of our study.

Current researches on fistulizing CD focus more on
perianal fistulizing CD (pfCD). A systematic review on
pfCD patients suggests that there is insufficient evidence
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to conclusively suggest a predictive prognostic fac-
tor for pfCD [28]. However, there is evidence that pro-
longed IFX therapy in patients with pfCD may increase
the benefit [29]. Additional evidence suggests that dose
monitoring and higher serum concentrations are associ-
ated with better clinical outcomes [27, 30, 31]. Similarly,
drug concentration monitoring and dosing optimization
could be expected to be equally beneficial for the out-
come of patients with IfCD, but in our study, concentra-
tion monitoring did not improve nonsurgical survival,
possibly due to the tendency of multidisciplinary teams
to promote surgical procedures in clinical decision-mak-
ing for patients with suboptimal drug concentrations,
leading to inconsistent conclusions. In addition, patients
who initially respond well to IFX may not receive further
monitoring subsequently, which may also influence our
conclusions.

Abdominal MRI is also an important reference in the
diagnostic evaluation of CD patients [32]. However, due
to cost-effectiveness factors, MRI has not been applied to
all patients in our center.

Our research had some limitations. First, due to its ret-
rospective design, the baseline assessment was not totally
standardized. For example, laboratory tests at different
time may have different reference values, and the criteria
of endoscopic evaluation may also change after time. Sec-
ond, limited by the sample size, we could not eliminate
the small-sample bias and the selection bias. For example,
only hospitalized patients were included in our research.
We also failed to allocate an independent cohort for
external validation of our model, which would affect the
reliability of our model to some extent. We expected that
our model could be validated with an increase in the
number of cases or the participation of multiple medical
centers. Third, due to the limited follow-up of the study,
the time course for survival analysis was short, only
allowing for a description of the 1- and 2- year prognosis.
The long-term prognosis requires longer follow-up. Fur-
thermore, due to imperfect conditions, some patients did
not complete appropriate imaging examinations at the
third, sixth, and 24th month of follow-up, which affected
our analysis of variables describing imaging characteris-
tics and the exact efficacy of fistula healing.

In conclusion, we have developed a predictive model
using the existence of complex fistula, disease activity at
baseline and IFX efficacy at 6 months to predict the long-
term outcome of luminal fistulizing CD patients. Due
to the limited sample size, our prediction model can-
not form an efficient nomogram for the time being. But
with more cases prospectively included in our cohort, the
model could be validated and present potential clinical
utility with further validation and optimization.
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Abbreviations

BMI Body mass index

cD Crohn's disease

CDAI Crohn's Disease Activity Index

@] Confidence interval

C-index  Concordance index

CRP C-reactive protein

cT Computerized tomography

ESR Erythrocyte sedimentation rate
HR Hazard ratio
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