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Introduction
Crohn’s disease (CD) is a chronic relapsing inflam-
matory bowel disease (IBD) that frequently results 
in progressive complications of strictures, abscesses 
or fistulae. Medications for treating CD include 
corticosteroids, azathioprine (AZA), methotrexate, 
and biologics.1 With the advent of the first  biologic, 
the antitumor necrosis factor (anti-TNF) monoclo-
nal antibody infliximab (IFX), the “treat-to-target” 

strategy has become a major treatment strategy 
applied for IBD in recent years.2 The treatment 
goal has shifted from controlling clinical symptoms 
to achieving mucosal healing (MH) with consider-
ably better long-term outcomes.3 MH usually refers 
to the absence of ulceration and erosions assessed 
by endoscopy. Nevertheless, there is currently no 
validated definition for MH in IBD. The standard 
and objective definition of MH is made through 
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Background: Mucosal healing (MH) is the key aim of the treat-to-target strategy for patients 
with Crohn’s disease (CD). The efficacy of infliximab (IFX) on MH in different ileocolonic 
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least 30 weeks. The MH of five ileocolonic segments was assessed by the Simple Endoscopic 
Score for CD (SES-CD) at baseline, 14/22 weeks and 30/38 weeks. The SES-CD values were 
analyzed by a mixed-effects model after the correction for confounding factors.
Results: A total of 101 eligible patients were included. The baseline endoscopic severity was 
similar across segments. At 30/38 weeks, the greatest changes in the SES-CD ulcer size 
and ulcerated surface subscores were −94.29% and −94.32% both in the transverse colon 
(p < 0.0001), and the smallest changes were −67.88% and −69.67% both in the terminal 
ileum (p < 0.0001) compared with baseline. Stenosis mainly presented in the right colon 
(12/29, 41.38%). The change in the SES-CD stenosis subscore was −6.25% in the right colon 
at 30/38 weeks compared with −71.88% at 14/22 weeks (p = 0.0030). At 30/38 weeks, the 
transverse colon achieved the highest rate of complete MH (CMH) at 81.2%, and the lowest 
CMH rate occurred in the terminal ileum at 45.6%. Moreover, the degree of improvement in 
the rectum was negatively correlated with disease progression (p = 0.011).
Conclusions: Ileocolonic segments in CD presented different degrees of endoscopic MH 
during IFX treatment. The transverse colon showed the highest CMH rate, whereas the right 
colon with stenosis showed the poorest improvement. The differing propensities of ileocolonic 
segments may provide an individualized IFX treatment strategy.
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endoscopic activity indexes, including the Simple 
Endoscopic Score for Crohn’s Disease (SES-CD) 
and the Crohn’s Disease Endoscopic Index of 
Severity (CDEIS), which are widely used in clinical 
trials and in clinical practice.4,5

The ileocolonic segments show inconsistent or 
asynchronous responses under endoscopy to the 
same medication on clinical observation. The 
VERSIFY study demonstrated higher rates of 
MH in the transverse colon and right colon than 
in the left colon and ileum with vedolizumab ther-
apy.6 Adalimumab has also shown varying effi-
cacy in terms of MH.7 As the first biologic, IFX 
has been applied to treat CD for more than 
20 years worldwide; however, less is known about 
its efficacy in terms of MH in different ileocolonic 
segments (i.e. the rectum, sigmoid/left colon, 
transverse colon, right colon and terminal ileum). 
Identifying different responses to IFX in the 
intestinal segments of patients with ileocolonic 
CD may be helpful to guide clinical treatment. In 
this study, we investigated MH assessed by the 
SES-CD in the terminal ileum and four colonic 
segments in patients who received IFX induction 
and maintenance treatment.

Methods

Study design and patients
This retrospective, single-center study was con-
ducted by collecting medical data from patients 
diagnosed with CD who received IFX treatment 
from January 2012 to December 2018 at the 
Department of Gastroenterology of the Shanghai 
Tenth People’s Hospital affiliated with Tongji 
University (Shanghai, China). The diagnosis of 
CD was confirmed by reviewing patient medical, 
endoscopic, radiological and pathological records 
in accordance with the diagnostic criteria pub-
lished by the European Crohn’s and Colitis 
Organization.8 The study complied with the 
Helsinki Declaration, and the study protocol and 
exemption of informed consent were approved by 
the Institutional Ethics Committee of the Tenth 
People’s Hospital of Tongji University, Shanghai, 
China (SHSY-IEC-4.1/20-40/01).

Consecutive patients diagnosed with active CD 
were selected according to the following inclusion 
criteria: (a) 13−70 years of age; (b) ileocolonic 
location; (c) ileocolonoscopy performed at base-
line (e.g. before IFX treatment), week 14 or 22 

(recorded as 14/22 weeks, the second endoscopy 
examination), and week 30–38 (recorded as 
30/38 weeks, the third endoscopy examination); 
(d) biologics-naïveté or previous use of IFX; (e) 
regular use of IFX for at least 30 weeks; (f) clini-
cally active disease assessed as a Crohn’s Disease 
Activity Index (CDAI) score >150; and endo-
scopic activity defined as a SES-CD ⩾4 and the 
presence of definite ulcers (including aphthous 
ulcers). The endoscopic images were evaluated 
by two experienced physicians independently 
who were blinded to the clinical information 
based on the complete images (at least ⩾2 images) 
of each intestinal segment.

The exclusion criteria were as follows: extensive 
colonic resection; subtotal or total colectomy; 
existing ileostomy; induction therapy with corti-
costeroids or use of other biologics (e.g. adali-
mumab, vedolizumab or ustekinumab); no 
endoscopic follow-up; and primary nonresponse 
(PNR) or secondary loss of response (LOR) to 
IFX within 30 weeks. The current accepted clini-
cal definition of a PNR is a lack of improvement 
in clinical signs and symptoms with induction 
therapy, which should not be assessed prior to 
14 weeks following initial IFX treatment. A sec-
ondary LOR refers to patients who responded to 
induction therapy but subsequently lost the 
response during maintenance treatment within 
30 weeks in this study.9,10

IFX was regularly administered intravenously at a 
dose of 5 mg/kg body weight at 0, 2, and 6 weeks 
and then every 8 weeks for at least 30 weeks. The 
clinical disease activity, biochemical tests, endo-
scopic activity and radiological images were 
assessed before and after IFX therapy. Figure 1 
summarizes the flow of patients throughout the 
study.

Five intestinal segments were assessed by ileoco-
lonoscopy: the rectum, left colon (including the 
descending colon and sigmoid), transverse colon, 
right colon (including the ascending colon and 
cecum), and terminal ileum.

Study assessments
SES-CD. The endoscopic images were evaluated 
with the SES-CD, which is an easy-to-use and 
reproducible endoscopic scoring system for assess-
ing endoscopic activity. The SES-CD is based on 
four endoscopic variables (presence and size of 
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ulcers, proportion of surface covered by ulcers, 
proportion of affected surface, and presence and 
severity of stenosis) measured in the five ileoco-
lonic segments (e.g. the terminal ileum, right 
colon, transverse colon, left colon and rectum).4

The total SES-CD ranges from 0 to 56 points, 
with higher values indicating more severe dis-
ease.4 The value for each variable ranges from 0 
to 3, so that the score in each segment can range 
from 0 to 15: ulcer size: 0 = no ulcers, 1 = aph-
thous ulcers (>0.1–0.5 cm), 2 = large ulcers 
(>0.5–2 cm), and 3 = very large ulcers (>2 cm); 
ulcerated surface: 0 = none, 1 = <10%, 2 = 10–
30%, and 3 = >30%; affected surface: 0 = none, 
1 = <50%, 2 = 50–75%, and 3 = >75%; and ste-
nosis, 0 = none, 1 = single and can be passed, 
2 = multiple and can be passed, and 3 = cannot be 
passed. A total SES-CD ⩾ 16 was defined as 
severe, ⩾7–15 as moderate and ⩾3–6 as mild.11

Endoscopic efficacy and outcomes. The total SES-
CD and subscore of each ileocolonic segment were 
assessed. The main outcome was the proportion of 
patients with endoscopic remission (defined as 
SES-CD = 0, i.e. complete mucosal healing, CMH) 
at 14/22 weeks and/or 30/38 weeks.12,13 Partial 
mucosal healing (PMH) was defined as a ⩾50% 
decrease in the SES-CD;6,14 no mucosal healing 

(NMH) was defined as an unchanged or worsened 
SES-CD.15

Clinical data collection. General demographic 
and clinical data were recorded in detail, includ-
ing sex, age at disease onset, age at CD diagnosis, 
age at IFX treatment, CD duration, disease loca-
tion, disease behavior, concomitant medications, 
and enteral nutrition. The long-term outcomes 
included clinical remission (CDAI <150), endo-
scopic remission, or disease progression 1 year 
after the last endoscopy examination. Disease 
progression refers to any new CD-related hospi-
talizations, surgeries, and complications (e.g. 
internal fistula/abscess, intestinal stricture or new 
perianal disease).

Statistical analysis
Data analyses were conducted by SAS version 9.2 
software (Cary, NC). Continuous variables are 
described as the mean ± standard deviation 
(mean ± SD) in cases of a normal distribution 
and as the median and interquartile range (IQR) 
in cases of a skewed distribution. Categorical var-
iables are described as proportions. According to 
the last observation carried forward (LOCF), 
when the subscore of one variable for a certain 
segment was 0 at baseline or at 14/22 weeks due 

Figure 1. Patient flowchart of the study.
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to absence of endoscopic results, these data were 
carried forward to the corresponding segmental 
variable at 14/22 weeks or 30/38 weeks accord-
ingly. The endoscopic efficacy across different 
segments at 14/22 weeks and 30/38 weeks was 
analyzed by Pearson’s chi-squared test with Yates’ 
continuity correction. Kendall’s tau-b correlation 
was used to analyze the relationship between the 
degree of improvement of colonic segments and 
patient prognosis. Using the stepwise covariate 
testing approach, the baseline SES-CD, CD 
duration, stenosis and concomitant medications 
were identified as confounders. The mixed-effects 
model was used to evaluate the endoscopic effi-
cacy after adjusting for these four confounders. A 
two-sided p-value < 0.05 was considered statisti-
cally significant.

Results

Patient characteristics
Among the 101 patients with ileocolonic CD, as 
shown in Table 1, the age of the patients was 23 
(18–31) years, and 75 patients were male (74.3%). 
The median age at diagnosis was 22 (17–31) years, 
and that at initial IFX treatment was 23 (18–31) 
years. In total, 99 patients were biologically naïve. 
The median time of endoscopic examination was at 
32 (24–39) weeks. The CDAI was 209.32 ± 103.35, 
and the C-reactive protein (CRP) level was 
33.66 ± 33.25 before IFX treatment. The total 
SES-CD of patients at baseline was 12.22 ± 7.03. 
The number of patients treated with IFX concomi-
tant with and without AZA was 76 and 25, respec-
tively, and no significant difference was found in 
the MH (defined as a ⩾50% decrease in the total 
SES-CD score) rate between the two groups at 
30/38 weeks (89.1% versus 75%, p = 0.217). The 
total SES-CD, CDAI and CRP level showed a sig-
nificant decline over time before and after IFX use 
at 30/38 weeks (p < 0.001, Supplemental Figure 1). 
There were 61 and 30 patients without an endos-
copy examination at 14/22 weeks and 30/38 weeks, 
respectively. The SES-CD subscores for each seg-
ment are shown in Table 2.

Endoscopic outcomes
SES-CD ulcer size subscore by ileocolonic seg-
ment. From baseline to 14/22 weeks, the greatest 
improvement in the SES-CD ulcer size subscore 
was in the transverse colon (–87.62%, p < 0.0001), 
followed by the rectum (–77.14%, p < 0.0001), 

the right colon (–71.72%, p < 0.0001), and the 
left colon (–70.27%, p < 0.0001). The least 
improvement was seen in the terminal ileum 
(–67.27%, p < 0.0001) (Figure 2A).

At 30/38 weeks, the SES-CD ulcer size subscore 
showed the most improvement in the transverse 
colon (–94.29%, p < 0.0001), the left colon 
(–83.78%, p < 0.0001), the rectum (–82.86%, 
p < 0.0001), the right colon (–71.72%, p < 0.0001), 
and the terminal ileum (–67.88%, p < 0.0001) 
compared with that at baseline (Figure 2A). All 
four colonic segments showed significant changes 
in the SES-CD ulcer size subscore compared with 
that at 14/22 weeks (p < 0.05, Figure 2A). A sig-
nificant improvement in the size of ulcers in 
patients was only seen in the left colon (68–91.9% 
of patients, p = 0.0124, Figure 2B) from 14/22 weeks 
to 30/38 weeks.

SES-CD ulcerated surface subscore by ileocolonic 
segment. The greatest shift from baseline to 
14/22 weeks in the SES-CD ulcerated surface 
subscore was also in the transverse colon 
(–88.64%, p < 0.0001). The terminal ileum 
(–71.31%, p < 0.0001) and the rectum (–68.52%, 
p = 0.0004) showed the least change (Figure 2C).

At 30/38 weeks, the greatest improvement in this 
subsocre was also seen in the transverse colon 
(–94.32%, p < 0.0001). The terminal ileum 
showed the worst effect after IFX treatment 
(–69.67%, p < 0.0001, Figure 2C).

SES-CD affected surface subscore by ileocolonic 
segment. The improvement in the SES-CD 
affected surface subscore in each segment after 
IFX treatment showed a similar trend as that of 
the ulcer size and ulcerated surface subscores 
(p < 0.05, Figure 2E).

At 30/38 weeks, the four colonic segments all 
showed significant improvement compared with 
14/22 weeks (p < 0.05). No significant changes 
were observed in the terminal ileum (p > 0.05, 
Figure 2E).

SES-CD stenosis subscore by ileocolonic seg-
ment. The same pattern was also observed in the 
SES-CD stenosis subscores from baseline to 
14/22 weeks. The transverse colon showed the 
greatest improvement (–100.00%, p = 0.0198, 
Figure 2G). A significant decline in the SES-CD 
subscores from baseline to 30/38 weeks was 
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observed in the left colon (–94.12%, p = 0.0063) 
and transverse colon (–93.75%, p = 0.0006, Fig-
ure 2G). The SES-CD stenosis subscore of the 
right colon increased significantly due to recur-
rence (0.09 ± 0.48 versus 0.30 ± 0.84, p = 0.0030) 
at 30/38 weeks.

From 14/22 weeks to 30/38 weeks, no significant 
improvements in the SES-CD ulcerated surface, 
affected surface, and stenosis subscores were 
found (p > 0.05, Figure 2D, F, H).

Endoscopic mucosal healing by ileocolonic 
segment
After IFX treatment, at 14/22 weeks, 78.4% of 
the transverse colon and 41.2% of the right colon 
segments achieved CMH (p = 0.0031). The 
patients showed an increase in the CMH rate in 
the four colonic segments from 14/22 weeks to 
30/38 weeks. The transverse colon showed the 
highest CMH rate (81.2%) at 30/38 weeks, which 
was significantly higher than that in the terminal 
ileum (45.6%, p < 0.0001, Figure 3A). A marked 
difference in PMH across segments was only 
observed at 30/38 weeks (p < 0.0001, Figure 3B). 
The transverse colon showed a lower NMH rate 
than the right colon at 14/22 weeks (29.4% versus 
8.1%, p = 0.0443, Figure 3C).

Relationship between colonic mucosal healing 
and prognosis
Through Kendall’s tau-b correlation, among the 
four colonic segments, only the degree of improve-
ment in the rectum was negatively correlated with 
disease progression (p = 0.011, Supplemental 
Table 1). No significant correlation was found 
between the degree of endoscopic improvement 
in the other colon segments and clinical remis-
sion, endoscopic remission, or disease progres-
sion (Supplemental Table 1).

Discussion
In patients with CD who receive IFX treatment, 
the pattern of MH in ileocolonic segments varies 
in clinical practice. Recently, small bowel ulcera-
tions treated with anti-TNF in CD patients have 
been proven to be more difficult to heal than 
colon ulcerations.16 However, no research has 
been done to evaluate the improvements with 

Table 1. Demographic and clinical characteristics of the patients at baseline.

Characteristic Baseline (n = 101)

Male, n (%) 75 (74.3)

Age at onset, years (median, IQR) 21 (16–29)

Age at diagnosis, years (median, IQR) 22 (17–31)

Age at IFX treatment, years (median, IQR) 23 (18–31)

CD duration, years (median, IQR) 2 (0.4–4)

CD location, n (%)

 Terminal ileum 85 (84.2)

 Right colon 81 (80.2)

 Transverse colon 67 (66.3)

 Left colon 75 (74.3)

 Rectum 57 (56.4)

 Upper GI 15 (14.9)

Disease behavior, n (%)  

 B1 67 (66.3)

 B2 29 (28.7)

 B3 5 (5.0)

 Perianal disease 49 (48.5)

Extraintestinal manifestations, n (%) 27 (26.7)

Anti-TNF naïve, n (%) 99 (98)

Concomitant Medication, n (%)  

 AZA 74 (73.3)

 MTX 4 (4.0)

 GCS + AZA 2 (2.0)

Concomitant enteral nutrition, n (%) 68 (67.3)

CDAI score (mean ± SD) 209.32 ± 103.35

CRP (mean ± SD) 33.66 ± 33.25

Total SES-CD (mean ± SD) 12.22 ± 7.03

AZA, azathioprine; B1, nonstricturing, nonpenetrating; B2, stricturing; B3, 
penetrating; CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; CRP, 
C-reactive protein; GCS, glucocorticosteroid; GI, gastrointestinal tract; IFX, 
infliximab; IQR, interquartile range 25–75; MTX, methotrexate; SD, standard 
deviation; SES-CD, Simple Endoscopic Score for Crohn’s disease.
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IFX treatment in different colonic segments. 
Therefore, identifying the pattern of MH follow-
ing IFX treatment can provide useful predictions 
of the treatment response in different involved 
segments.

The patients in our study mostly had endoscopi-
cally moderate-to-severe disease activity, and the 
severity of disease before IFX treatment was simi-
lar across segments. We examined the four 
SES-CD subscores and MH in each ileocolonic 
segment of patients with active CD who were 
treated with IFX. The results indicated that each 
subscore (ulcer size, ulcerated surface, affected 
surface and stenosis) of the SES-CD improved 
following IFX induction and maintenance treat-
ment. However, the MH in different ileocolonic 
regions was not uniform. The greatest improve-
ments occurred in the transverse colon in terms of 
the SES-CD ulcer size, ulcerated surface, and 
affected surface subscores at 14/22 weeks and 
30/38 weeks. Stenosis was only improved at 
14/22 weeks. Furthermore, the CMH rate in the 
transverse colon (81.2%) was significantly higher 
than that in the terminal ileum (45.6%). The MH 
rates in the left colon and the rectum were better 
than those in the right colon and terminal ileum. 
Only the degree of improvement in the rectum 
was negatively correlated with disease progres-
sion. These results suggest that MH in different 
ileocolonic regions was not uniform after IFX 
treatment. Some CD patients needed long-term 
IFX treatment to achieve MH in some intestinal 
segments (e.g. the right colon and terminal ileum).

Although the patient population differed, a study 
on vedolizumab treatment in patients with moder-
ate-to-severe active CD for 52 weeks reported 
results similar to our findings in all active CD 
patients. In the vedolizumab study, the proportion 
of CMH (defined as the absence of any ulcers, 
including aphthous ulcers) was much higher in the 
transverse colon, right colon and rectum than in 
the left colon; however, it was the lowest in the 
ileum.6 The MH of the different segments in 
patients with moderate-to-severe ileocolonic CD 
treated with adalimumab was assessed using the 
CDEIS, SES-CD subscores, and histological 
findings. Favorable changes in the ulcer size and 
ulcerated surface according to the SES-CD were 
more pronounced in the rectum, sigmoid/left 
colon, and transverse colon than in the right colon 
and ileum at weeks 52.7 These inconsistent results 
may be due to the difference in the disease severity 

Table 2. SES-CD subscores by ileocolonic segment at baseline, 
14/22 weeks and 30/38 weeks.

SES-CD (mean ± SD) Baseline 14/22 weeks 30/38 weeks

Terminal ileum, n 86 33 61

 Total score, mean ± D 4.00 ± 1.71 1.36 ± 1.82 1.66 ± 1.69

 Ulcer size 1.65 ± 0.78 0.54 ± 0.84 0.53 ± 0.77

 Ulcerated surface 1.22 ± 0.68 0.35 ± 0.54 0.37 ± 0.49

 Affected surface 1.02 ± 0.55 0.28 ± 0.46 0.36 ± 0.48

 Stenosis 0.12 ± 0.52 0.01 ± 0.11 0.02 ± 0.21

Right colon, n 94 38 71

 Total score, mean ± SD 3.97 ± 2.40 1.66 ± 1.83 1.89 ± 2.25

 Ulcer size 1.45 ± 0.82 0.41 ± 0.72 0.41 ± 0.74

 Ulcerated surface 1.12 ± 0.80 0.28 ± 0.46 0.30 ± 0.53

 Affected surface 1.10 ± 0.82 0.49 ± 0.51 0.48 ± 0.67

 Stenosis 0.32 ± 0.85 0.09 ± 0.48 0.30 ± 0.84

Transverse colon, n 99 38 71

 Total score, mean ± SD 2.91 ± 2.54 0.68 ± 1.60 0.44 ± 1.04

 Ulcer size 1.05 ± 0.93 0.13 ± 0.46 0.06 ± 0.28

 Ulcerated surface 0.88 ± 0.86 0.10 ± 0.35 0.05 ± 0.22

 Affected surface 0.83 ± 0.86 0.19 ± 0.54 0.20 ± 0.54

 Stenosis 0.16 ± 0.63 0.00 ± 0.00 0.01 ± 0.10

Left colon, n 101 40 71

 Total score, mean ± SD 3.08 ± 2.46 1.55 ± 2.60 0.77 ± 1.32

 Ulcer size 1.11 ± 0.89 0.33 ± 0.73 0.18 ± 0.48

 Ulcerated surface 0.96 ± 0.82 0.26 ± 0.58 0.15 ± 0.39

 Affected surface 0.89 ± 0.84 0.39 ± 0.73 0.26 ± 0.51

 Stenosis 0.17 ± 0.65 0.06 ± 0.43 0.01 ± 0.10

Rectum, n 101 40 71

 Total score, mean ± SD 1.95 ± 2.26 1.10 ± 2.22 0.55 ± 1.16

 Ulcer size 0.70 ± 0.88 0.16 ± 0.49 0.12 ± 0.38

 Ulcerated surface 0.54 ± 0.74 0.17 ± 0.53 0.11 ± 0.34

 Affected surface 0.60 ± 0.74 0.21 ± 0.61 0.18 ± 0.46

 Stenosis 0.09 ± 0.47 0.03 ± 0.30 0.01 ± 0.10

SES-CD, Simple Endoscopic Score for Crohn’s disease.
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Figure 2. Changes and improvements from baseline to weeks 14/22 and weeks 30/38 in SES-CD subscores 
by ileocolonic segment in patients with baseline subscore ⩾ 1. (A, B) Ulcer size; (C, D) ulcerated surface; (E, F) 
affected surface; and (G, H) stenosis.
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(moderate-to-severe versus all active disease) and 
the difference in the primary endpoint (52 weeks 
versus 38 weeks) between the two studies.

Compared with the highest CMH rate in the 
transverse colon (81.2%), the terminal ileum 
showed the poorest response (45.6%) to IFX at 
30/38 weeks in our study. Takenaka et al. showed 
that the rate of endoscopic MH in patients with 
CD who were treated with IFX for 1 year was 
79% in the colon in comparison with 36% in the 
small bowel.16 These results may indicate that 
anti-TNF agents have different efficacies in terms 
of MH in different disease locations in patients 
with CD, and that colonic segments may heal 
more easily than ileal segments. The exact mech-
anism of such a discrepancy is not clear. Recently, 
single-cell technologies were applied to study 
cytokine blockade in ileal CD to address whether 
cellular heterogeneity contributes to treatment 
resistance. They found a unique cellular expres-
sion pattern in the inflamed tissues of a subset of 
patients, the presence of which at diagnosis cor-
related with failure to achieve durable corticoster-
oid-free remission upon anti-TNF therapy.17 
These results suggest that patients with CD might 
have different unique cellular expression patterns 
among inflamed segments, correlating to the 
response to anti-TNF therapy or treatment with 
other biologics. In addition, the mucosal concen-
tration of anti-TNF agents was associated with 
MH.18 Investigating the cellular expression pat-
tern and measuring the mucosal concentration of 
biologics may be helpful to explain the different 
responses to therapy in each segment.

This was the first study to analyze the endoscopic 
efficacy of IFX treatment in different ileocolonic 

segments in patients with active CD. The SES-CD 
of ulcer size, ulcerated surface, affected surface 
subscores and endoscopic MH were analyzed 
across different segments separately. A mixed-
effects model was applied to analyze the data more 
accurately and objectively. The differing propensi-
ties and MH rates among the ileocolonic segments 
may enable the individualized treatment of patients 
with active ileocolonic CD receiving IFX therapy.

There were some limitations to this study. This 
was a single-center and retrospective study. We 
included patients who were PNR or secondary 
LOR to IFX, thus easily producing information 
bias and selection bias. Only one endoscopic sub-
score of the SES-CD system was used to evaluate 
MH. Not all cases of stenosis were examined by 
CD/MRI at the same time. The severity of the 
lesions was not assessed in our study. Through 
1 year after the last endoscopy, some patients 
were lost for follow-up. Thus, the correlation 
between the degree of improvement in each 
colonic segment and prognosis was poor. Thus, 
further multicenter, prospective studies are 
needed in the future to investigate all of the above 
in detail.

In conclusion, our results indicate that different 
bowel segments in patients with ileocolonic CD 
had different MH rates under endoscopy in 
response to IFX treatment. In general, better effi-
cacy was observed in the transverse colon and left 
colon. However, the poorest therapeutic efficacy 
was observed in the terminal ileum and the right 
colon with stenosis. These results provide poten-
tial guidance for the personalized use of IFX 
treatment strategies for better MH and an 
improved long-term prognosis in CD.

Figure 3. Mucosal healing by segments at weeks 14/22 and weeks 30/38. (A) Complete mucosal healing; (B) partial mucosal 
healing; and (C) no mucosal healing.
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