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Background/Aims: The efficacy of anti-tumor necrosis factor o, (anti-TNFa) antibodies for postoperative Crohn’s disease
(CD) in patients who were treated with these agents prior to surgery is largely unknown. Methods: CD patients who under-
went intestinal resection and received anti-TNFq agents after surgery were divided into 2 groups according to the presence or
absence of preoperative anti-TNFq treatment: anti-TNFq restart group or anti-TNFq naive group. Endoscopic recurrence after
surgery was examined according to the preoperative conditions, including administration of anti-TNFa, agents before surgery.
Results: Thirty-six patients received anti-TNFq, antibody after surgery: 22 in the anti-TNFq restart group and 14 in the anti-
TNFa naive group. Endoscopic recurrence after surgery was more frequently observed in the anti-TNFq, restart group than in
the anti-TNFa, naive group (68% vs. 14% , P<0.001). Multivariate analysis revealed the following significant risk factors of endo-
scopic recurrence after surgery: anti-TNF restart group (odds ratio [OR], 28.10; 95% CI, 3.08-722.00), age at diagnosis <23 years
(OR, 24.30; 95% CI, 1.67-1,312.00), serum albumin concentration at surgery <3.3 g/dL (OR, 34.10; 95% CI, 1.72-2,804.00), and
presence of inflammation outside of the surgical site (OR, 21.40; 95% CI, 1.02-2,150.00). Treatment intensification for patients
with endoscopic recurrence in the anti-TNFa restart group showed limited responses, with only 1 of 12 patients achieving en-
doscopic remission. Conclusions: The efficacy of restarting anti-TNFq, antibody treatment after surgery was limited, and treat-
ment intensification or a change to different classes of biologics should be considered for those patients. (Intest Res 2018;16:75-82)
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INTRODUCTION

Crohn'’s disease (CD) involves chronic and progressive
disease courses characterized by periods of remission and
clinical recurrences. Intestinal damage gradually accumu-
lates after disease onset of CD, and patients often require
surgery during their long disease course. In addition, a con-
siderable number of patients who undergo surgery require
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additional surgeries, despite medical treatment after initial
surgery.'” A recent systematic review and meta-analysis
showed the following ratios of requirement of second intesti-
nal resection in CD patients: 24.2% within 5 years and 35.0%
within 10 years after the initial surgery." In this context, early
postoperative endoscopic recurrence rates were reportedly
to be 14%-38% from the database with data compiled from
different countries.’

Anti-tumor necrosis factor o (anti-TNFq) antibodies
have been used as a potent therapy for CD. These particular
agents are effective not only for CD patients who have never
undergone surgery but also for those who have received sur-
gery. In fact, fewer endoscopic recurrences were observed
in patients who received anti-TNF agents after surgery than
in those who did not.’ In the meanwhile, a report suggested

© Copyright 2018. Korean Association for the Study of Intestinal Diseases. All rights reserved.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.5217/ir.2018.16.1.75&domain=pdf&date_stamp=2018-01-26

Sakiko Hiraoka, et al. « Efficacy of anti-TNFq, agents after surgery in CD

that no significant difference in the endoscopic recurrence
rate was observed between biological and conventional
therapy after ileocecal resections in CD patients. In this
context, the efficacy of anti-TNF agents for postoperative CD
patients have been evaluated in patients who had no history
of undergoing anti-TNFa antibody treatment prior to sur-
gery. Because primary nonresponses or secondary loss of
responses can frequently occur in CD patients who are ad-
ministered anti-TNF agents, a substantial portion of patients
who require anti-TNF agents after surgery receive the agents
also prior to surgery in clinical practice.

Nevertheless, it has been largely unknown whether anti-
TNF agents are also effective for postoperative CD patients
who had received the agents prior to surgery. More impor-
tantly, little is known whether the elimination of the affected
bowel regions due to surgery raises the sensitivity to the
anti-TNF agents in CD patients who are refractory to the
agents. In addition to the issue of preoperative anti-TNFa
antibody administration, knowledge regarding other preop-
erative conditions that may affect the efficacy of postopera-
tive anti-TNFa antibody treatment is also limited.

In this study, therefore, we investigated the patients who
received anti-TNFa antibodies after intestinal surgery. The
presence or absence of endoscopic recurrence was examined
according to the preoperative conditions of the patients in-
cluding administration of anti-TNF agents prior to surgery.

METHODS
1. Patients

A retrospective chart review of CD patients who under-
went surgery including intestinal resection from July 2005
to January 2016 at Okayama University Hospital was per-
formed. The diagnosis of CD was based on a combination
of conventional criteria that included clinical symptoms,
endoscopy, histopathology, and/or radiographic findings.'
Patients who underwent surgical resection for intestinal le-
sions and were administered anti-TNFq, agents after surgery
were considered eligible. The exclusion criteria were surgery
without anastomosis (e.g., colostomy, closure surgery, and
anal fistula surgery), follow-up period less than 1 year after
surgery, and no administration of anti-TNFq, therapy after
surgery.

The eligible patients were divided into 2 groups: patients
who had received anti-TNFq agents prior to surgery (the
anti-TNFq restart group) and patients who had not received
the agents prior to surgery (the anti-TNFo naive group). The
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efficacy of post-surgical treatment with anti-TNFo antibody
was assessed with endoscopic findings and compared be-
tween the 2 groups. In addition, clinical factors associated
with preoperative conditions that may predict endoscopic
recurrence after surgery in patients of both groups were eval-
uated. The evaluated factors were the clinical background,
duration of anti-TNFq. therapy prior to surgery, BMI at sur-
gery, laboratory data at surgery, concomitant medications at
surgery, and indication for surgery. In addition, the presence
or absence of residual inflammation outside the surgical site
was examined.

This retrospective analysis was approved by the Institu-
tional Review Board (IRB No. 1506-046) of Okayama Univer-
sity Graduate School of Medicine, Dentistry, and Pharma-
ceutical Sciences and informed consents were waived.

2. Treatment and Follow-up Policy for CD after Surgery

All CD patients were treated based on the guidelines pub-
lished by the British Society of Gastroenterology, the Euro-
pean Crohn's and Colitis Organization, and the American
College of Gastroenterology.”"’

With regard to the policy of anti-TNFq, agent administra-
tion after surgery, patients who had received anti-TNFa
agents before surgery were always scheduled to receive anti-
TNFq antibody after surgical intervention. In patients who
had not received anti-TNFo agents prior to surgery, patients
with penetrating-type CD, those with extensive resection of
the small intestine, and those with residual inflammation
outside the surgical site were proactively considered to be in-
dicated for anti-TNF therapy after surgery. The anti-TNFo
agents were started as soon as the infection and inflamma-
tion related surgery were controllable.

The anti-TNFo agents used were infliximab (IFX) or adali-
mumab (ADA), because these 2 agents alone were approved
for CD in Japan. In principle, the agent selected after surgery
was similar to that administered prior to surgery. If patients
had received both agents prior to surgery, IFX was restarted
after surgery except for those with a history of intolerance to
IFX.

CD patients with intestinal resection were recommended
to receive an endoscopy around 12 months after surgery
even during clinical remissions. Patients with suspected
flare-up of CD, when they showed worsening clinical symp-
toms or increased levels of CRP, also underwent colonosco-
py. Mucosal status was evaluated according to the Rutgeerts
score'' by endoscopists during the procedure. Endoscopic
recurrence was defined as the findings with a Rutgeerts
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score 2i2 (>5 aphthous lesions or larger lesions confined)
from the ileum to the rectum including anastomosis.

3. Statistical Analyses

The patient characteristics were compared using the chi-
square test, Fisher exact test, and the Mann-Whitney U-
test. Multivariate analyses using a logistic regression model
were conducted to identify variables associated with risk of
endoscopic recurrence. Variables with P-values below 0.20
in a univariate analysis were further tested in a multivariate
analysis. The OR with the 95% CI was calculated. A statisti-
cal comparison was performed by using the log-rank test. P-
values <0.05 were considered statistically significant. All of
the statistical analyses were performed using the JMP Pro
software program version 12 (SAS Institute Inc., Cary, NC,
USA).

RESULTS
1. Patient Characteristics

A total of 81 CD patients underwent intestinal resection
in our hospital during the study period. Of these, 36 patients
received anti-TNFo antibody therapy post-surgery: 22 had
received preoperative anti-TNFo antibody therapy (the anti-
TNFa restart group) and 15 had never received (the anti-
TNFa naive group) (Fig. 1). The interval between surgery
and the start of the anti-TNFq, agent was 19 days (range,
12-40 days), which did not differ significantly between the
anti-TNFo restart group and the anti-TNFo naive group.

The clinical characteristics of the analyzed patients are
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summarized in Table 1. The age at CD diagnosis was lower
in patients in the anti-TNFq restart group than in patients
in the anti-TNFo naive group (22.4 [11.7-37.2] years vs. 26.7
[15.9-40.7] years, P=0.03), while other preoperative clinical
factors, including Montreal classification, concurrent medi-
cations at the time of surgery, and indication for surgery did
not differ significantly between the 2 groups. Of 36 patients
27 (75%) received IFX, and 9 (25%) received ADA. No pa-
tients switched the type of anti-TNFo agents on the grounds
of surgery. Endoscopic recurrence after surgery was more
frequently observed in patients in the anti-TNFo restart
group than in patients in the anti-TNFo naive group (15/22
[68%] vs. 2/14 [14%], P<0.001) (Table 1).

2. Risk Factors of Endoscopic Recurrence in Patients
Receiving Anti-TNFo Antibody Therapy after

Surgery

Characteristics were compared between patients with and
without endoscopic recurrence (n=17 vs. n=19) after surgery
(Table 2). In addition to the higher frequency of preoperative
anti-TNFa agent administration in patients with postopera-
tive endoscopic recurrence, only serum albumin at the time
of surgery showed a significant difference between patients
with and without postoperative endoscopic recurrence (3.1
[1.5-4.1] g/dL vs. 3.8 [2.7-4.6] g/dL, P=0.007). No significant
difference in endoscopic recurrence after surgery was ob-
served between patients with IFX or those with ADA (13/27
vs.4/9, P=1.00).

Multivariate analysis revealed that the risk factors for endo-
scopic recurrence after surgery were anti-TNFo antibody ad-
ministration prior to surgery (OR, 28.10; 95% CI, 3.08-722.00;

18 No anti-TNFa therapy
after surgery

12 Non-anastomosis resection
(e.g., colostomy, closure surgery, and anal
fistula surgery)
< 9 Less than 1 yr after surgery
6 Lost to follow-up

| 36 Anti-TNFa therapy after surgery

v

v

v

| 14 Anti-TNF naive group |

| 22 Anti-TNF restart group |

|
!

l Endoscopic findings l

)

| 12 No recurrence | |

2 Recurrence | | 7 No recurrence | | 15 Recurrence |

Fig. 1. Flow chart of the present study. TNF,
tumor necrosis factor.
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P<0.002), age at diagnosis <23 years (OR, 24.30; 95% CI, 1.67—
1,312.00; P=0.017), serum albumin concentration at surgery
<3.3g/dL (OR, 34.10; 95% CI, 1.72-2,804.00; P=0.018), and the
presence of inflammation outside the surgical site (OR, 21.40;
95% CI, 1.02-2,151.00; P=0.048) (Table 3).

3. Risk Factors of Endoscopic Recurrence in Patients
Who Had Received Preoperative Anti-TNFq
Antibody Therapy

As the patients who had received preoperative anti-TNFa
antibody administration were more likely to show postop-
erative endoscopic recurrence, the risk factors of endoscopic

Table 1. Characteristics of the Patients in the Present Study

Characteristic (Izgaé) Anti—TI\:: :fZe group Anti—TNFnr:;’;a;rt group P-value

Male/female 2612 11/3 13/9 NS
Age at diagnosis (yr) 23.1(11.7-40.7) 26.7 (15.9-40.7) 22.4(11.7-37.2) 003
Disease location

L1/L2/L3° 11/2/23 6/0/8 5/2/15 0.13

Perianal disease 21 (58) 7 (50) 14 (64) NS
Disease behavior

B1/B2/B3’ 0/14/22 0/5/9 0/9/13 NS
Past history of intestinal resection 11 (31) 3(21) 8 (36) NS
Concurrent medications at surgery

Elemental diets 20 (56) 8(57) 12 (55) NS

Immunomodulator (6-mercaptopurine/azathioprine) 11 (31) 2 (14) 9(41) 0.08

Corticosteroids 9 (25) 2(14) 7 (32) NS
Duration of disease at starting TNFor antibody (yr) 7.72 (0.19-30.90) 5.69 (0.19-27.10) 8.64 (0.36-30.90) NS
Age at surgery (yr) 38.5 (17.0-52.0) 39.0(19.0-47.0) 37.5(17.0-52.0) NS
Duration of disease at surgery (yr) 11.1 (0.1-33.9) 5.6(0.1-27.0) 11.8(3.3-33.9) 0.08
BMI at surgery (kg/m?) 20.5 (14.1-27.6) 20.5(14.9-23.8) 20.3 (14.1-27.6) NS
Blood markers at surgery

WBC (/ul) 6,295 (2,870-16,100) 6,350 (2,870-13,890) 6,295 (3,340-16,100) NS

Hematocrit (%) 38.0 (26.2-46.4) 39.1(27.8-46.4) 36.4 (26.2-44.7) NS

Platelets (><1O4/pL) 32.0(12.9-67.2) 31.4(17.0-67.2) 32.0(12.9-66.8) NS

CRP (mg/dL) 1.70 (0.02-16.00) 450 (0.03-16.00) 1.31(0.02-13.30) NS

Aloumin (g/dL) 2.8 (1.5-4.6) 3.6(2.7-46) 3.2 (1.5-43) 0.15
Indication for surgery

Stricture/abscess 22/14 9/5 13/9 NS
Residual inflammation outside of the surgical site 23 (64) 8(57) 15 (68) NS
Type of anti-TNFo antibody after surgery

Infliximab/adalimumab 27/9 9/5 18/4 NS
Recurrence after surgery

Endoscopic recurrence 17 (47) 2 (14) 15 (68) <0.001

Values are presented as number (%) or median (range).

°L1, ileal; L2, colonic; L3, ileocolonic.
bB1, inflammation; B2, structuring; B3, penetrating.

TNF, tumor necrosis factor; NS, not significant; WBC, white blood cell.
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Table 2. Characteristics of Patients with Endoscopic Recurrence after Surgery

Characteristic

Endoscopic recurrence (-)

Endoscopic recurrence (+)

Univariate analysis

(n=19) (n=17) P-value

Male sex 13 (68) 11 (65) NS
Age at diagnosis (yr) 259 (13.0-40.7) 209 (11.7-39.3) 0.05
Disease location, L1 7(37) 4(24) NS
Perianal lesion 10 (53) 11 (65) NS
Disease behavior, B3 9(47) 13 (76) 0.10
Age at surgery (yr) 39 (17-47) 37 (17-52) NS
Duration of disease at surgery (yr) 80(0.1-27.0) 14.5(3.3-33.9) 0.11
Past history of intestinal resection 5(26) 6(35) NS
Concurrent medications at surgery

Elemental diets 10 (53) 10 (59) NS

6-Mercaptopurine/azathioprine 4(21) 7 (41) 0.28

Corticosteroids 4(21) 5(29) NS

Anti-TNFo, antibody 7(37) 15 (88) <0.01
Indication for surgery

Stricture/abscess 10/9 4/13 0.10
Duration of disease at starting TNFo. antibody (yr) 5.00 (0.19-27.10) 9.09 (0.36-30.90) NS
Smoking after surgery 3(16) 2(12) NS
BMI at surgery (kg/m?) 20.8 (14.9-23.9) 20.1(14.1-27.6) NS
Blood markers at surgery

WBC (/pL) 6,220 (2,870-13,890) 6,330 (3,340-16,100) NS

Hematocrit (%) 38.2 (27.5-46.4) 37.8(26.2-44.7) NS

Platelets (><1O4/},LL) 35.3(17.0-67.2) 29.3 (12.9-66.8) NS

CRP (mg/dL) 1.15 (0.02-11.90) 1.93 (0.07-16.00) NS

Albumin (g/dL) 3.8 (2.7-4.6) 3.1(1.5-4.1) <0.01
Residual inflammation outside of the surgical site 10 (53) 13(76) 0.18
Type of anti-TNFa antibody after surgery

Infliximab/adalimumab 14/5 13/4 NS

Values are presented as number (%) or median (range).

°L1, ileal.

°B3, penetrating.

NS, not significant; TNF, tumor necrosis factor; WBC, white blood cell.

recurrence were examined among only patients with preop-
erative anti-TNFq antibody administration (Table 4). Serum
albumin concentration at the time of surgery was signifi-
cantly lower in patients with endoscopic recurrence than
in patients without endoscopic recurrence (3.1 [1.5-4.1] g/
dL vs. 3.7 [2.7-4.3] g/dL, P=0.03). Those with endoscopic
recurrence were more likely to have the penetrating type of
disease or be treated with a longer duration of anti-TNFa
antibody therapy before surgery, although the significant dif-
ferences were marginal (P=0.07 and P=0.06, respectively).

www.irjournal.org

All 15 patients with endoscopic recurrence had their treat-
ment regimen intensified, including dose intensification of
anti-TNFa agents (n=10), switching of anti-TNFa agents
(n=4), dose modification of immunomodulatory drugs (n=6),
and addition of corticosteroids (n=3). Of the 12 patients who
were followed up for 1 year or more after intensification of
treatment, 6 (50%) showed clinical responses. Only 1 patient
achieved endoscopic remission. Two of 6 patients without
a clinical response to treatment intensification underwent
another surgery.
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DISCUSSION

The current study demonstrated several preoperative risk
factors that may affect the efficacy of postoperative anti-
TNFa antibody treatment in CD patients: younger age at di-

Table 3. Risk Factors of Endoscopic Recurrence for Patients with Anti-
TNFa Therapy after Surgery

Multivariate analysis

OR (95% ClI)
24.30(1.67-1,312.00) <0.02
3.62 (0.33-50.10) 0.29

(
692 (060-19500)  0.13
(
(

Characteristic
P-value

Age at diagnosis <23 yr

Penetrating type

Duration of disease at surgery >11 yr
28.10(3.08-722.00) <001
34.10 (1.72-2,804.00) <0.02

Restarting anti-TNFo

Serum albumin concentration
at surgery <3.3 g/dL

Residual inflammation outside of 21.40 (1.02-2,151.00) <0.05

the surgical site

TNF, tumor necrosis factor.
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agnosis, anti-TNFq antibody treatment prior to surgery, and
residual inflammation outside the surgical site. The most
striking result of this study is that patients who had received
preoperative anti-TNFq, agents were more likely to develop
endoscopic recurrence after surgery despite restarting anti-
TNFq antibody treatment. In addition, dose intensification
of anti-TNFa agents and/or addition of immunomodulatory
drugs showed only limited efficacy for those patients. Thus,
the efficacy of restarting anti-TNFq, agents after surgery was
not considered prominent, and elimination of affected in-
testinal lesions by surgery did not induce the efficacy of anti-
TNFq, agents sufficiently.

The main reason for the requirement of surgery, despite
anti-TNFq antibody treatment, appears to be primary inef-
fectiveness or secondary loss of response to the agent(s). It is
known that most cases with a secondary loss of response are
associated with the development of anti-drug antibodies."*"
The anti-drug antibodies that developed prior to surgery
probably work against any anti-TNFa antibody treatment
given after surgery. Therefore, those who initially responded
to anti-TNFa agents but subsequently lost the response are

Table 4. Risk Factors of Endoscopic Recurrence for Patients Who Were Administrated Anti-TNFa Therapy Refractory before Surgery

Characteristic

Endoscopic recurrence (=)

Endoscopic recurrence (+) Univariate analysis

(n=7) (n=15) P-value

Male sex 4(57) 9 (60) NS
Disease location, L1? 2 (29) 3(20) NS
Disease behavior, B3" 2(29) 1 (73) 007
Age at diagnosis (yr) 23.1(13.0-37.2) 21.8 (11.7-30.7) NS
Age at surgery (yr) 39.0 (17.0-45.0) 37.0(17.0-52.0) NS
Duration of disease at surgery (yr) 8.8 (3.5-25.7) 14.5 (3.3-33.9) NS
Past history of intestinal resection 3(43) 6 (45) NS
Duration of disease at starting TNFo antibody (yr) 5.00 (3.00-18.90) 9.09 (0.36-30.90) NS
Duration of anti-TNFo. therapy at surgery (mo) 3.27 (0.50-82.00) 37.60 (6.40-121.00) 0.06
BMI at surgery (kg/m?) 21.0 (16.0-23.9) 19.5 (14.1-27.6) NS
Blood markers at surgery

WBC (/uL) 4,710 (3,810-6930) 6,330 (3,340-16,100) 0.16

Hematocrit (%) 34.1 (27.5-413) 37.2 (26.2-44.7) NS

Platelets (><1O4/pL] 37.0(22.4-59.8) 31.4(12.9-66.8) NS

CRP (mg/dL) 0.43 (0.02-6.74) 1.93 (0.07-13.30) 0.08

Albumin (g/dL) 3.7 (2.8-43) 3.1(1.5-4.1) 003
Residual inflammation outside of the surgical site 3(43) 12 (80) 0.15

Values are presented as number (%) or median (range).

°L1, ileal.

°B3, penetrating.

TNF, tumor necrosis factor; NS, not significant; WBC, white blood cell.

80

www.irjournal.org



INTESTINAL RESEARCH

expected to show recurrence despite postoperative anti-
TNFa antibody treatment. This concept is consistent with
the result of the subanalysis performed that patients with
endoscopic recurrence after surgery had a marginally lon-
ger duration of preoperative anti-TNFo. antibody treatment
(Table 4).

The requirement for surgery early after initiation of anti-
TNFa antibody treatment may not indicate primary inef-
fectiveness to the agent but insufficient effectiveness owing
to the presence of intestinal complications, as the presence
of intestinal complications is known to be one of the risk fac-
tors of the lower efficacy of anti-TNFo agents."""® Therefore,
in these patients, removal of intestinal complications by
surgery might reconstitute the efficacy of anti-TNFq, agents.
This concept is also consistent with the result that patients
who did not demonstrate endoscopic recurrence after sur-
gery had a shorter duration of preoperative anti-TNFo, anti-
body treatment. Thus, although intestinal resection for the
recovery of anti-TNFo agents was not shown to be effective
in the current study, early surgical intervention after primary
non-responsiveness or surgical intervention prior to the
initial start of anti-TNFo agents may be effective for patients
with intestinal lesions applicable to surgery.

Lower serum albumin concentrations were found to be
significantly correlated with endoscopic recurrence in post-
operative CD patients receiving anti-TNFo antibody therapy.
Low serum albumin reflects the long process of ineffective
treatment and/or the presence of intestinal failure. Such in-
effective treatment may facilitate not only the progression of
intestinal complications but also production of anti-drug an-
tibodies. Moreover, low serum albumin concentrations have
been shown to be significantly correlated with higher IFX
clearance, and therefore, patients with low albumin levels
may be primary non-responders or they may develop anti-
drug antibodies more rapidly than other patients.”” Early
surgical interventions, particularly before serum albumin
levels decrease, should be considered for patients who show
resistance to anti-TNFo, agents.

Younger age at diagnosis and residual inflammation
outside the surgical site were identified as risk factors for
endoscopic recurrence after surgery in patients with postop-
erative administration of anti-TNFo agents. These results are
logical because CD patients with younger onset are likely to
have aggressive and disabling disease courses,'” and because
the presence of multiple inflammatory regions indicates an
extensive disease phenotype. These factors should also be
considered when a treatment strategy is developed after sur-

gery.

www.irjournal.org

https://doi.org/10.5217/ir.2018.16.1.75 « Intest Res 2018;16(1):75-82

The lower efficacy of restarting anti-TNFo. agents after
surgery raises the question about whether intensification of
treatment post-surgery could increase the efficacy of postop-
erative anti-TNFq antibody treatment. In the current study,
half of the patients who showed endoscopic recurrence
after surgery did indeed respond to intensification of treat-
ment, although endoscopic remission was not obtained in
most of the patients and some required additional surgery.
In this context, simultaneous treatment intensification with
restarting of anti-TNFo agents after surgery may improve
prognosis of patients with preoperative anti-TNFo. antibody
administration, and the efficacy of such a treatment strategy
should be verified in the future.

Recently, biological agents of different classes have be-
come available for CD patients. Both vedolizumab, an anti-
integrin antibody, and ustekinumab, an interleukin 12/23
antibody, have shown efficacy for anti-TNFo antibody-
refractory CD patients.'”* These agents may be considered
preferentially as postoperative treatment for patients who
have risks for recurrence after surgery, including preopera-
tive anti-TNFq agent administration. Further investigations
are also required to address this important issue.

This study has some limitations. Firstly, this is a retrospec-
tive study with a relatively small number of patients con-
ducted in a single-center. Secondly, the timing of endoscopic
follow-up after surgery differed between patients. Lastly, the
anti-drug antibodies, which may be one of the reasons of the
ineffectiveness of postoperative anti-TNFq, antibody treat-
ment, could not be measured in this study. Although these
are drawbacks, the strength of our findings remain in that
the postoperative treatment strategy for CD patients have
been suggested according to the preoperative conditions
including history of anti-TNFo agent administration prior to
surgery.

In conclusion, the efficacy of anti-TNFq antibody treat-
ment for postoperative CD patients differed according to
several preoperative patient conditions. In particular, patients
who had received anti-TNFq agents prior to surgery were
likely to develop endoscopic recurrence. Because biologics
of new classes have been introduced into clinical practice,
the treatment strategy for postoperative CD patients should
be carefully considered with the preoperative conditions in
mind.
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