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ABSTRACT

Introduction Crohn’s disease is a chronic inflammatory
disease of the gastrointestinal tract with an increasing
incidence and prevalence worldwide. The early use of
anti-tumour necrosis factor agents, such as infliximab, in
patients with an aggressive form of Crohn’s disease has
become part of routine practice. However, infliximab has
limitations, and early surgery might benefit patients more.
The objective of this study was to compare laparoscopic
bowel resection with infliximab treatment in patients with
moderately or severely active Crohn’s disease with respect
to endoscopic remission. The laparoscopic bowel resection
combined with infliximab treatment trial is the first
randomised controlled trial to demonstrate if early surgery
can improve the outcome of patients with Crohn’s disease
with limited non-stricturing disease treated with infliximab.
Methods and analysis This is a randomised, open-label,
controlled trial at Renji Hospital. In this study, a total of
106 adult patients aged 18-80 years with moderately or
severely active and steroid-dependent or steroid-resistant
Crohn’s disease of the distal ileum will be randomly
assigned in a 1:1 ratio to the control and surgery groups.
The primary outcome is 12-month endoscopic remission
measured by the Simple Endoscopic Score for Crohn’s
Disease in the control group and the Rutgeerts score in
the surgery group. The secondary outcomes are clinical
remission, surgery rate, quality of life, Crohn’s disease-
related medical costs and Crohn’s disease-related
morbidity. The patients will be followed up every 6 months
after randomisation through intestinal magnetic resonance
enterography and colonoscopy for either 3 years or until
clinical remission.

Ethics and dissemination All participants will provide
informed consent. The protocol has been approved by

the Medical Ethical Committee of the Academic Medical
Center in Shanghai (No KY2019-180). Results will be
disseminated through peer-reviewed journals and
scientific conference presentations.

Trial registration number ChiCTR2000029323.

INTRODUCTION
Crohn’s disease (CD) is an idiopathic chronic
relapsing inflammatory bowel disease (IBD)

Strengths and limitations of this study

» This study is a randomised controlled trial compar-
ing laparoscopic bowel resection combined with in-
fliximab treatment and infliximab alone for terminal
ileitis in Crohn’s disease.

» This study is the first to explore if early surgery can
improve the outcome of patients with limited non-
stricturing Crohn’s disease treated with infliximab.

» Findings from this study will provide us with clinical
evidence that early surgery is an effective therapy
for patients with limited non-stricturing Crohn’s
disease.

» The study may take long time and much money.

» The long-term effect of early surgery for patients
with Crohn’s disease is unknown.

with an increasing incidence and prevalence
worldwide.! While CD affects the entire
gastrointestinal tract, it most often affects
the terminal ileum.” In China, the current
estimated incidence of CD is 0.51-1.09 cases
per 100 000 persons.” * Although infliximab
(IFX) has been proven to be effective in the
induction and maintenance treatment of
patients with moderately and severely active
CD, intestinal resection is eventually inevi-
table in many patients.”

Medical treatment is still the primary
choice for most patients with CD, consid-
ering the potential morbidity associated with
surgery. With the availability of IFX, mainte-
nance therapy after IFX-induced remission
has gradually become the main clinical treat-
ment for patients with CD.° However, IFX has
limitations, including loss of response, expen-
sive medical consumption and high recur-
rence rates after discontinuation.””®

The natural course of CD shows that
disease progression is a one-way process from
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inflammation to stenosis and/or fistula.’ Surgical treat-
ment is an important part of the treatment of CD. It has
been reported that 20%—40% of patients with CD require
surgery in the first year after diagnosis, and up to 80%
require surgery at some time during their disease.'’ When
patients with CD have acute complications such as intes-
tinal obstruction, fistula, perforation or stenosis, or when
medical treatment is ineffective or intolerable, surgery is
usually inevitable. And long-term studies have shown that
after resection, 50% of patients will never require reop-
eration."" Some evidence suggests that postoperative IFX
treatment may lead to a lower recurrence rate (9.1%-—
24% within 1 year) compared with not using IFX postop-
eratively (81%-85% within 1 year)."*'® However, several
studies have shown that preoperative use of IFX can lead
to an increased risk of postoperative complications such
as sepsis, abdominal abscess and anastomotic leakage.'” '

Some studies believe that early surgery, which refers to
surgery performed shortly after the diagnosis of CD, may
benefit patients with CD more.'”" Surgical treatment can
be used as an initial treatment for localised CD that is
resistant to glucocorticosteroids or immunomodulators
and requires starting with anti-tumour necrosis factor
treatment at a higher level. Some evidence suggests that
early surgery in patients with CD may lead to a longer
time to clinical recurrence and a lower long-term reoper-
ation rate (14% at 5 years) compared with later surgery
(30% at 5 years)."” The ’Laparoscopic ileocaecal resection
versus infliximab for terminal ileitis in Crohn’s disease’
(LIR!C) trial compared laparoscopic ileocaecal resec-
tion with IFX therapy for patients with Crohn’s terminal
ileitis who failed conventional therapy, and through the
study, researchers found that the early surgery and IFX
groups had similar endoscopic remission at 1 year, while
the surgery group had better general quality of life and
less medical consumption.”” Therefore, compared with
the initial IFX treatment, we hold the opinion that early
surgery can further reduce the side effects of drugs,
improve the quality of life and reduce medical expenses.
Hence, this trial was designed.

METHODS AND ANALYSIS
Study design
The study was designed as a randomised, open-label,
single-centre, controlled study at Renji Hospital,
Shanghai Jiao Tong University. MY will conduct the oper-
ational processes and statistical analyses. The study will be
conducted in accordance with the principles of the Decla-
ration of Helsinki and ‘good clinical practice’ guidelines.
The protocol has been approved by the Medical Ethical
Committee of the Academic Medical Center in Shanghai
(No KY2019-180) and registered in the Chinese Clinical
Trial Registry. Prior to randomisation, informed consent
will be obtained from all patients.

Eligible patients who give their consent to participate
in the study will be randomly assigned in a 1:1 ratio to
either treatment with laparoscopic bowel resection

Patients with moderately or severely active
localised intestinal Crohn's disease.

Decline to participate
A

Randomisation after informed
consent (N=106)

[
¥ L

Laparoscopic bowel resection (N=53)
+Laparoscopic bowel resection
-Remission induction: 3 infusions at week 0, 2 and 6
at a dose of 5 mg/kg
-Maintenance therapy: infusions managed by TDM
every 8 weeks

| |
¥

I Follow-up for 36 months |

!

Analysis on intention-to-treat basis:
endoscopic remission

Infliximab  (N=53)
-Remission induction: 3 infusions at week 0, 2 and 6
at a dose of 5 mg/kg
-Maintenance therapy: infusions managed by TDM
every 8 weeks

Figure 1 Flow chart of participants in laparoscopic bowel
resection combined with infliximab treatment (LaRIC) versus
infliximab for terminal ileitis in Crohn’s disease trial. TDM,
therapeutic drug monitoring.

followed by IFX or IFX only. Both groups will be assessed
for the outcomes at baseline, after the intervention and
at the 3-year follow-up. Figure 1 shows the flow of partic-
ipants in laparoscopic bowel resection combined with
infliximab treatment (LaRIC) trial. During the follow-up
period, general examinations and infectious screening
will be scheduled before every IFX treatment. Patients
are required to undergo intestinal magnetic resonance
enterography (MRE) and colonoscopy every 6 months or
until clinical remission. The end of the study is defined by
the last follow-up of the last enrolled patient.

This study protocol is reported in accordance with the
Standard Protocol Items: Recommendations for Inter-
ventional Trials statement.”’

Patient and public involvement

Patients and the public will not be involved in the devel-
opment of the research question or in the design of the
study. Patients will receive oral and written information
about this trial; however, they will not be involved in
the recruitment and conduct of the study. Besides, the
burden of the intervention will be assessed by patients
themselves. After signing an informed consent by the
participants, they will be assessed for eligibility and data
collection will begin.

Participants

Inclusion/exclusion criteria

Patients aged between 18 and 80 years with moderately or
severely active CD (Crohn’s Disease Activity Index (CDAI)
score >220 points) of the distal ileum, and steroid-dependent
or steroid-resistant (failure of induction with steroids and
maintenance with azathioprine or methotrexate) CD will
be recruited in the outpatient IBD clinics of the partici-
pating medical centre. Patients who have previous intes-
tinal surgery, penetrating or stricturing CD of the terminal
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ileum that probably requires dilatation or surgery, abdom-
inal abscesses, affected small bowel segments longer than 30
cm and contraindications of IFX will be excluded. Patients
with absence of intestinal inflammation on screening MRE
will be excluded. All participants will be required to provide
written informed consent.

Interventions

Infliximab

After group assignment, patients randomly allocated to
the IFX treatment arm will undergo remission induction
consisting of three subsequent infusions at weeks 0, 2 and
6 at a dose of 5 mg/kg and further maintenance infusions
of IFX dosing will be managed by proactive therapeutic
drug monitoring every 8 weeks.

In patients who experience disease recurrence during IFX
treatment, intervals will be shortened to 6 weeks, and/or the
dose level will increase to 10 mg/kg. Infusion reactions will
be treated with 25 mg prednisolone and 2 mg clemastine
intravenously prior to subsequent infusions.

IFX will be given without any comedication to patients
with intolerance to the above-mentioned immunomodu-
lating drugs or to patients with contraindications for the
use of these drugs. Patients’ total blood counts and liver
enzymes will be monitored 2 and 4 weeks after initiation
of therapy and subsequently at 3-month intervals.

Laparoscopic bowel resection

Patients randomly allocated to surgery will receive a short
course of steroids to reduce inflammation: prednisolone
40 mg intravenous dose (once a day) for 1 week, and 20
mg intravenous for 1 week. Once steroid therapy has been
tapered to a dose of 20 mg/day, bowel resection can be
performed.*

Surgery will be performed under general anaesthesia.
Bowel resection will preferably be performed laparoscop-
ically. A variety of techniques can be applied to perform
laparoscopic ileocolic resection ranging from facilitated
(laparoscopic mobilisation of the right colon followed
by extracorporeal vascular ligation, bowel transection
and reanastomosis) to total laparoscopic procedures (all
steps are performed intracorporeally, including reanasto-
mosis). Generally, three or four trocars will suffice. The
minilaparotomy is preferably performed as an up and
down transumbilical incision.

Patients will receive basal line assessments 3 weeks after
the surgery. If their condition permits, patients will undergo
IFX remission induction consisting of three subsequent
infusions at weeks 0, 2 and 6 at a dose of 5 mg/kg. The
subsequent IFX maintenance therapy is the same as in the
IFX treatment arm.

Outcome measures

Primary outcome

The primary endpoint of the LaRIC trial is the 12-month
endoscopic remission rate measured by colonoscopy
using the Simple Endoscopic Score for Crohn’s Disease
(SES-CD) or the Rutgeerts score in the surgery group.
All endoscopies were reviewed by a single experienced

reader. An SES-CD score of less than 6 and a modified
Rutgeerts score of less than 2b are considered to indicate
remission.

Secondary outcomes

The secondary outcomes of this study were as follows: (1)
12-month clinical remission, measured by the CDAI; (2) 12
and 36-month surgery rate; (3) quality of life measured by
the Inflammatory Bowel Disease Questionnaire (IBDQ)
and Short Form-36 Health Survey Questionnaire (SF-36);
(4) CD-related medical costs (including surgery-related
and medication-related expenses); and (5) CD-related
morbidity. Patients were contacted monthly to assess
infusion-related adverse events, postoperative complica-
tions according to the Clavien-Dindo classification (grade
IITa or worse with surgical, endoscopic or radiological
intervention was considered clinically relevant), readmis-
sions to the hospital and days of sick leave.*®

Sample size calculation

The sample size calculation will be based on the 12-month
endoscopic remission of patients with CD, our primary
outcome. According to previous literature, the 12-month
endoscopic remission of IFX is 51%-77%,” ** and in
surgery with postoperative IFX, the 12-month endo-
scopic remission is 76%-91%."%"° It is expected that
the patients in the surgery with postoperative group will
achieve a greater endoscopic remission at the 12 months.
It is anticipated by the research group that the 12-month
endoscopic remission of 85% (surgery group) and 60%
(control group), based on a two-tailed test of two inde-
pendent means, with a significance (o) level of 0.05%
and 80% power, a sample size of each group is required
to have 48 participants. It was assumed that the loss rate
of this study will be no more than 10%, and the minimum
sample size for this study is 53 patients in each group for
a total sample of 106 patients.

Randomisation

Eligible patients will be randomly allocated (1:1) to either
the control group or surgery group with postoperative
IFX treatment, using an interactive response system and
integrated web response system to receive a treatment A
or treatment B assignment. The allocation schedule was
generated by the system vendor using a computerised
random list generator. Patients, their treating doctors, the
external data monitoring committee and sponsor repre-
sentatives will not be masked to treatment assignment.

Blinding

No blinding will take place in this study. Eligible patients
who have given informed consent will be randomised into
either of the two groups.

Data collection and monitoring

Data collected will include patient demographics and
disease phenotype according to the Montreal classifica-
tion and therapy. Patient demographic data collected will
include sex, body mass index, age at diagnosis, smoking
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habits, family history of IBD, concurrent medications and
history of surgery.

Patients will be followed for a period of 36 months.
Before every IFX treatment, patients will be required to
undergo general examinations, including routine blood
tests, liver and kidney function, C-reactive protein and
erythrocyte sedimentation rate. The specific follow-up
staff will also screen for infectious diseases such as hepa-
titis B virus, hepatitis C virus, treponema pallidum and
mycobacterium tuberculosis. In addition to the general
examinations and infectious screening before the use
of IFX, disease activity will be assessed by calculating the
CDALI. Patients will undergo faecal calprotectin testing,
measurement of IFX and anti-antibody concentra-
tions, chest CT, intestinal MRE and colonoscopy every 6
months or until clinical remission. Eight times during this
follow-up period, patients will complete a set of question-
naires (the IBDQ and SF-36). Patients will complete the
first set of questionnaires before randomisation, the next
set at month 1 of therapy, the third set at month 6 and,
after that, every 6 months. Patients will be contacted by
telephone every month by a trial nurse to assess compli-
cations, additional interventions, readmissions, duration
of hospital and intensive care stays, visits to the outpatient
clinic, number of days of sick leave, social attendance and
to ensure completion of the questionnaires. During the
l-year study period, if study endpoints are not observed,
the patient will be considered lost to follow-up. If the loss
rate is more than 10%, new patients will be recruited.

An electronic case record form (CRF) will include
general patient data (sex, age, medical history), patient
response to the questionnaires and data concerning the
type of intervention, complications, mortality and the
duration of hospital and intensive care stays.

The data in the study will be managed by the clinical
trial staff who will be supervised by the principal inves-
tigator (PI). The PI will be responsible for ensuring the
accuracy, completeness, legibility and timeliness of the
data ported. Researchers will not be permitted to inter-
pret records, and other researchers who are not involved
in the patients’ treatment will assess the outcomes.
Furthermore, to ensure intersite reliability, the PI will
generate an operations manual (including the definitions
for CRFs and guidelines for collecting data) before data
collection begins.

The Clinical Research Institute of Shanghai Jiao Tong
University Medicine School will be responsible for clin-
ical data management. The Research Electronic Data
Capture system will be used. Data in the electronic data
capture system will be checked by a built-in algorithm
that is monitored when modifications are required and
traceable to source data. The trial sponsor will have access
to the final trial data set.

The Data and Safety Monitoring Committee (DSMC),
which is independent of the medical centre and inves-
tigators, will perform an ongoing review of predefined
safety parameters and overall study conduct. The DSMC
established by the Clinical Research Institutes, Shanghai

Jiao Tong University School of Medicine, will comprise
experts in clinical trials, biostatistics and intensive care
medicine.

On all study-specific documents, other than the signed
consent form, the participant will be referred to by a
study code, not by name. All study-specific documents at
the medical centre, including source document verifica-
tion, informed consent, data quality, study drug reconcil-
iation and the table of follow-up, will be monitored by
the DSMC on several occasions during the study, inde-
pendent of investigators and the sponsor. In addition, the
study may also be audited by local or national regulatory
authorities.

The study may be terminated or suspended at any time
for the following reasons: (1) the request of the study
management committee or a regulatory authority; (2)
funding or management problems; or (3) drug-associated
severe adverse events. The Clinical Research Institute of
Shanghai General Hospital can make the final decision to
terminate the trial and will supply reason(s) for the termi-
nation or suspension to the medical centre. Otherwise,
the study is considered terminated on completion of all
patient treatments and evaluations. When discontinuing
the trial, all records shall be kept for confirmation.

Statistical methods

The statistical analysis will be based on intention-to-
treat (ITT) data. The basic demographics of each
group of subjects will be described, and the descrip-
tion will be based on the distribution of demographic
data. If the measurement data are normally distrib-
uted, data will be summarised as the mean plus or
minus the SD. Non-normally distributed data will be
presented as medians and quartiles. The counting
indexes will be expressed in the form of frequencies
and ratios. The primary evaluation index response rate
of the two groups will be analysed by the X? test. Later,
logistic regression will also be used, and the corrected
response rate will be calculated by combining the
relevant covariate calculations. The 12-month clin-
ical recurrence rate and reoperation rate of other
secondary indicators will be analysed by the Kaplan-
Meier method and log-rank test. If the indicator is a
count variable (adverse event), the X test or Fisher’s
exact test will be used; if the indicator is a contin-
uous measurement variable (hospitalisation cost),
either the t-test or non-parametric test will be selected
according to the distribution. For the overall quality of
life-related scores and cost, a linear model will be used
to adjust the overall quality of life-related scores over
time and group based on the relevant baseline covari-
ates. The statistical analysis will be performed using R
analysis software (the latest version), and p<0.05 will
be considered statistically significant. We will perform
retrospective per-protocol analysis in the future. IFX-
resistant patients will be included into ITT analysis and
they will be excluded in per-protocol analysis.
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DISCUSSION

In China, IFX treatment is indicated for patients with CD
who are either steroid refractory or steroid dependent
following treatment with steroids alone or in combination
with immunomodulatory drugs such as azathioprine or
methotrexate, or for patients with high-risk factors for CD
that are hard to control. These guidelines are in concert
with the European consensus on IFX treatment.”” However,
the European Crohn's and Colitis Organisation (ECCO)
also recommends the need for trials comparing IFX and
surgery in its consensus statement, stating that ‘surgery is
a reasonable alternative for patients with disease refrac-
tory to conventional medical treatment and should also be
discussed’. The LaRIC trial aims to resolve this discussion
and to provide an evidence-based best treatment strategy.

In the past, open surgery was the primary choice, but
with the use of technology, advances in equipment and
increased physician experience, laparoscopic surgery has
become a safe and feasible surgical method in appropriate
patients with CD. Several meta-analyses and Cochrane
reviews showed no significant difference in any outcomes
between laparoscopic and open surgery for small-bowel
CD and reported fewer complications and incisional
hernias in favour of the laparoscopic approach.** The
2017 ECCO Surgical Guidelines note that laparoscopic
bowel resection is the preferred surgical method for ileo-
caecal resection with a reasonable amount of surgical
experience.” Since CD is a benign disease, surgery does
not require bare blood vessels or dissection of lymph
nodes. Evidence suggests that laparoscopic surgery has
significant advantages for ileocaecal resections in patients
without a history of surgery. Compared with open surgery,
although the operation time for laparoscopic surgery is
prolonged, it improves clinical outcomes, including intes-
tinal function recovery time, hospitalisation time and
postoperative complications.™ Laparoscopic bowel resec-
tion may be more effective than IFX in the treatment of
recurrent CD at the end of the ileum, improving quality
of life and reducing costs.”

This trial compares medical therapy with (minimally
invasive) surgery for CD of the intestine. The first anal-
ysis will provide short-term and medium-term results up
to 1 year of follow-up. However, since long-term data from
this cohort are especially important, we aim to develop a
subsequent study to continue follow-up after the first year.

Considering the drawbacks of IFX treatment, bowel
resection can be an equivalent alternative treatment,
despite the small risk of serious surgical complications.
These strategies have not been compared in a clinical
trial to date. IFX treatment may be less effective than
laparoscopic bowel resection when assessed by endo-
scopic remission. To improve the treatment of IFX, we
use early surgery as induction remission. Surgery is more
definitive, quick symptom relief and cure in some cases.™
Therefore, this study aims to answer the question if early
surgery can improve the outcome of patients with CD
with limited non-stricturing disease treated with IFX.

ETHICS AND DISSEMINATION
The protocol has been approved by the Medical Ethical
Committee of the Academic Medical Center in Shanghai
(No KY2019-180) and registered in the Chinese Clinical
Trial Registry.

A manuscript will be prepared from these findings and
submitted to peerreviewed journal for publication. Find-
ings will be presented atlocal and international conferences.

Author affiliations

'Department of Gastrointestinal Surgery, Shanghai Jiao Tong University School of
Medicine Affiliated to Renji Hospital, Shanghai, China

“Clinical Research Institute, Shanghai Jiao Tong University School of Medicine,
Shanghai, China

SDepartment of Gastroenterology, Daping Hospital, Army Medical University,
Chongging, China

“Division of Gastroenterology and Hepatology, Key Laboratory of Gastroenterology
and Hepatology, Ministry of Health, Inflammatory Bowel Disease Research Center,
Shanghai Institute of Digestive Disease, Shanghai Jiao Tong University School of
Medicine Affiliated to Renji Hospital, Shanghai, China

Twitter Yugi Qiao @Qiao_YQ

Contributors XH participated in the conception, design, writing of the study
protocol and recruitment of participants. TF and YY participated in the design,
writing and statistical analysis of the study protocol. YQ, MZ and SL were involved
in the conception, design, the recruitment of participants and the acquisition of
data. YS, RJ and YL were responsible for data collection. MY contributed to the
conception, design, the revision and editing of the study protocol. All authors read
and approved the final manuscript.

Funding The project is supported by grants from the National Natural Science
Foundation of China (No 81702300 to MY, No 81873555 to MZ, No 81500408 to
YY and No 81802308 to YL) and the Foundation and Frontier Projects of Chongging
Science and Technology Commission (No cstc2016jcyjA0079 to YY).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Xiuxiu Hao http://orcid.org/0000-0002-1011-2829
Tienan Feng http://orcid.org/0000-0001-7770-3714
Yang Yang http://orcid.org/0000-0002-1684-7105
Yuan Shi http://orcid.org/0000-0002-4745-8532
Ran Jing http://orcid.org/0000-0003-0406-897X
Sailiang Liu http://orcid.org/0000-0002-6091-2541
Yang Luo http://orcid.org/0000-0001-7477-4728
Yuqi Qiao http://orcid.org/0000-0002-0374-5089
Ming Zhong http://orcid.org/0000-0002-1869-3648
Minhao Yu http://orcid.org/0000-0001-6058-0586

REFERENCES

1 Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and prevalence
of inflammatory bowel disease in the 21st century: a systematic
review of population-based studies. Lancet 2018;390:2769-78.

2 Torres J, Mehandru S, Colombel JF, et al. Crohn’s disease. Lancet
2017;389:1741-55.

3 Zhao J, Ng SC, Lei Y, et al. First prospective, population-based
inflammatory bowel disease incidence study in mainland of

Hao X, et al. BMJ Open 2020;10:e038429. doi:10.1136/bmjopen-2020-038429


https://twitter.com/Qiao_YQ
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-1011-2829
http://orcid.org/0000-0001-7770-3714
http://orcid.org/0000-0002-1684-7105
http://orcid.org/0000-0002-4745-8532
http://orcid.org/0000-0003-0406-897X
http://orcid.org/0000-0002-6091-2541
http://orcid.org/0000-0001-7477-4728
http://orcid.org/0000-0002-0374-5089
http://orcid.org/0000-0002-1869-3648
http://orcid.org/0000-0001-6058-0586
http://dx.doi.org/10.1016/S0140-6736(17)32448-0

China: the emergence of “western” disease. Inflamm Bowel Dis
2013;19:1839-45.

Zeng Z, Zhu Z, Yang Y, et al. Incidence and clinical characteristics
of inflammatory bowel disease in a developed region of Guangdong
Province, China: a prospective population-based study. J
Gastroenterol Hepatol 2013;28:1148-53.

Murthy SK, Begum J, Benchimol El, et al. Introduction of anti-

TNF therapy has not yielded expected declines in hospitalisation
and intestinal resection rates in inflammatory bowel diseases:

a population-based interrupted time series study. Gut
2020;69:274-82.

Israel A, Jurdi KE, Rubin DT. Treatment De-escalation in patients with
inflammatory bowel disease. Gastroenterol Hepatol 2019;15:335-41.
Ben-Horin S, Chowers Y. Review article: loss of response to
anti-TNF treatments in Crohn’s disease. Aliment Pharmacol Ther
2011;33:987-95.

Gisbert JPB, Marin AC, Chaparro M. The risk of relapse after anti-TNF
discontinuation in inflammatory bowel disease: systematic review
and meta-analysis. Am J Gastroenterol 2016;111:632-47.

Cosnes J, Cattan S, Blain A, et al. Long-term evolution of disease
behavior of Crohn’s disease. Inflamm Bowel Dis 2002;8:244-50.

An 'V, Cohen L, Lawrence M, et al. Early surgery in Crohn’s disease a

benefit in selected cases. World J Gastrointest Surg 2016;8:492-500.

Broide E, Eindor-Abarbanel A, et al. Early surgery versus biologic
therapy in limited nonstricturing ileocecal Crohn’s disease—a
decision-making analysis. Inflammat Bowel Dis 2020:izz282.
Regueiro M, Schraut W, Baidoo L, et al. Infliximab prevents
Crohn’s disease recurrence after ileal resection. Gastroenterology
2009;136:441-50.

Yoshida K, Fukunaga K, Ikeuchi H, et al. Scheduled infliximab
monotherapy to prevent recurrence of Crohn's disease following
ileocolic or ileal resection: a 3-year prospective randomized open
trial. Inflamm Bowel Dis 2012;18:1617-23.

Armuzzi A, Felice C, Papa A, et al. Prevention of postoperative
recurrence with azathioprine or infliximab in patients with Crohn’s
disease: An open-label pilot study. J Crohn’s Colitis 2013;7:623-9.
Tursi A, Elisei W, Picchio M, et al. Comparison of the effectiveness of
infliximab and adalimumab in preventing postoperative recurrence
in patients with Crohn’s disease: an open-label, pilot study. Tech
Coloproctol 2014;18:1041-6.

Collins M, Sarter H, Gower-Rousseau C, et al. Previous exposure
to multiple anti-TNF is associated with decreased efficiency in
preventing postoperative Crohn’s disease recurrence. J Crohns
Colitis 2017;11:281-8.

Yang Z-P, Hong L, Wu Q, et al. Preoperative infliximab use and
postoperative complications in Crohn’s disease: a systematic review
and meta-analysis. Int J Surg 2014;12:224-30.

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Billioud V, Ford AC, Tedesco ED, et al. Preoperative use of anti-TNF
therapy and postoperative complications in inflammatory bowel
diseases: a meta-analysis. J Crohns Colitis 2013;7:853-67.
Golovics PA, Lakatos L, Nagy A, et al. Is early limited surgery
associated with a more benign disease course in Crohn’s disease?
World J Gastroenterol 2013;19:7701-10.

Ponsioen CY, de Groof EJ, Eshuis EJ, et al. Laparoscopic ileocaecal
resection versus infliximab for terminal ileitis in Crohn’s disease:

a randomised controlled, open-label, multicentre trial. Lancet
Gastroenterol Hepatol 2017;2:785-92.

Chan A-W, Tetzlaff JM, Altman DG, et al. Spirit 2013 statement:
defining standard protocol items for clinical trials. Ann Intern Med
2013;158:200-7.

Dindo D, Demartines N, Clavien P-A. Classification of surgical
complications. Ann Surg 2004;240:205-13.

D'Haens G, Vermeire S, Lambrecht G, et al. Increasing infliximab
dose based on symptoms, biomarkers, and serum drug
concentrations does not increase clinical, endoscopic, and
corticosteroid-free remission in patients with active luminal Crohn’s
disease. Gastroenterology 2018;154:1343-51.

af Bjorkesten C-G, Nieminen U, Turunen U, et al. Endoscopic
monitoring of infliximab therapy in Crohn’s disease. Inflamm Bowel
Dis 2011;17:947-53.

Gomollén F, Dignass A, Annese V, et al. 3Rd European evidence-
based consensus on the diagnosis and management of Crohn’s
disease 2016: Part 1: diagnosis and medical management. J Crohns
Colitis 2017;11:3-25.

Dasari BV, McKay D, Gardiner K. Laparoscopic versus open surgery
for small bowel Crohn's disease. Cochrane Database Syst Rev
2011:CD006956.

Tan JJY, Tjandra JJ. Laparoscopic surgery for Crohn’s disease: a
meta-analysis. Dis Colon Rectum 2007;50:576-85.

Patel SV, Patel SVB, Ramagopalan SV, et al. Laparoscopic surgery
for Crohn’s disease: a meta-analysis of perioperative complications
and long term outcomes compared with open surgery. BMC Surg
2013;13:14.

Bemelman WA, Warusavitarne J. ECCO-ESCP consensus on surgery
for Crohn’s disease. J Crohn’s Colitis 2018:1-16.

GOYER P, ALVES A, BRETAGNOL F, et al. Impact of complex
Crohn’s disease on the outcome of laparoscopic ileocecal resection:
a comparative clinical study in 124 patients. Dis Colon Rectum
2009;2:205-10.

Joline de groof E, Stevens TW. Cost-effectiveness of laparoscopic
ileocaecal resection versus infliximab treatment of terminal ileitis in
Crohn’s disease: the LIR!C Trial. Gut 2019;0:1-7.

Shen B. Step-up vs top-down therapy for Crohn’s disease: medicine
vs surgery. Nat Rev Gastroenterol Hepatol 2017;14:693-5.

Hao X, et al. BMJ Open 2020;10:e038429. doi:10.1136/bmjopen-2020-038429


http://dx.doi.org/10.1097/MIB.0b013e31828a6551
http://dx.doi.org/10.1111/jgh.12164
http://dx.doi.org/10.1111/jgh.12164
http://dx.doi.org/10.1136/gutjnl-2019-318440
http://dx.doi.org/10.1111/j.1365-2036.2011.04612.x
http://dx.doi.org/10.1038/ajg.2016.54
http://dx.doi.org/10.1097/00054725-200207000-00002
http://dx.doi.org/10.4240/wjgs.v8.i7.492
http://dx.doi.org/10.1053/j.gastro.2008.10.051
http://dx.doi.org/10.1002/ibd.21928
http://dx.doi.org/10.1016/j.crohns.2013.04.020
http://dx.doi.org/10.1007/s10151-014-1177-1
http://dx.doi.org/10.1007/s10151-014-1177-1
http://dx.doi.org/10.1093/ecco-jcc/jjw151
http://dx.doi.org/10.1093/ecco-jcc/jjw151
http://dx.doi.org/10.1016/j.ijsu.2013.12.015
http://dx.doi.org/10.1016/j.crohns.2013.01.014
http://dx.doi.org/10.3748/wjg.v19.i43.7701
http://dx.doi.org/10.1016/S2468-1253(17)30248-0
http://dx.doi.org/10.1016/S2468-1253(17)30248-0
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://dx.doi.org/10.1097/01.sla.0000133083.54934.ae
http://dx.doi.org/10.1053/j.gastro.2018.01.004
http://dx.doi.org/10.1002/ibd.21439
http://dx.doi.org/10.1002/ibd.21439
http://dx.doi.org/10.1093/ecco-jcc/jjw168
http://dx.doi.org/10.1093/ecco-jcc/jjw168
http://dx.doi.org/10.1002/14651858.CD006956.pub2
http://dx.doi.org/10.1007/s10350-006-0855-0
http://dx.doi.org/10.1186/1471-2482-13-14
http://dx.doi.org/10.1038/nrgastro.2017.139

	Laparoscopic bowel resection combined with infliximab treatment (LaRIC) versus infliximab for terminal ileitis in Crohn’s disease: a randomised, controlled, open-­label trial
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Study design
	Patient and public involvement
	Participants
	Inclusion/exclusion criteria

	Interventions
	Infliximab
	Laparoscopic bowel resection

	Outcome measures
	Primary outcome
	Secondary outcomes

	Sample size calculation
	Randomisation
	Blinding
	Data collection and monitoring
	Statistical methods

	Discussion
	Ethics and dissemination
	References


