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Background/Aims: Several recent studies have reported that the early use of infliximab (IFX) improves the prognosis of
Crohn'’s disease (CD). However, no data are available from Asian populations, as the forementioned studies have all been con-
ducted in Western countries. The aim of the current study was to evaluate the impact of early use of IFX on the prognosis of Ko-
rean patients with CD. Methods: Patients with a diagnosis of CD established between July 1987 and January 2012 were inves-
tigated in 12 university hospitals in Korea. Because insurance coverage for IFX treatment began in August 2005, patients were
assigned to either of 2 groups based on diagnosis date. The first group included patients diagnosed from July 1987 to December
2005, and the second from January 2006 to January 2012. We compared the cumulative probabilities of operation and reop-
eration between the two groups using the Kaplan-Meier method and a log-rank test. Results: Of the 721 patients investigated,
443 (61.4%) comprized the second group. Although the cumulative probabilities of immunosuppressant (P<0.001) and IFX
use (P<0.001) after diagnosis were significantly higher in the second group, there were no significant differences in cumulative
probabilities of operation (P=0.905) or reoperation (P=0.418) between two groups. Conclusions: The early use of IFX did not
reduce CD-related surgery requirements in Korean patients with CD. These study results suggest that the early use of IFX may
have little impact on the clinical outcome of CD in Korean patients in the setting of a conventional step-up algorithm. (Intest
Res 2014;12:281-286)
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INTRODUCTION tract from the mouth to the anus. Major symptoms include
abdominal pain, diarrhea, and weight loss. Additionally, CD

Crohn’s disease (CD) is a chronic and relapsing inflamma- can induce complications in the bowel such as stenosis,
tory bowel disorder that can affect the entire gastrointestinal perforation, abscess, and fistula. Such complications may

require repetitive operative procedures in some cases. How-
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Step-up treatment has been the preferred method for
managing CD and involves selecting medications accord-
ing to severity of CD for the induction and maintenance of
remission before initiating treatment with stronger medica-
tions. Thus, 5-aminosalicylic acid (5-ASA), antibiotics, and
steroids are used as primary drugs. Inmunosuppressive
therapy with azathioprine (AZA) or 6-mercaptopurine (6-
MP) is administered to patients with steroid dependency
and refractoriness, followed by treatment with the biological
agent infliximab (IFX) in cases that show no response to
AZA or 6-MP treatment.

Several studies have reported that the early use of tumor
necrosis factor-alpha (TNF-«) blockers, including TFX, de-
creased the need for hospitalization and surgery by inducing
intestinal mucosal healing which can prevent or delay the
occurrence of complications such as intestinal perforation,
fistula, abscess and stenosis.”’ Thus, a new concept of top-
down treatment has emerged based on improvements in the
intractable progression and prognosis of CD based on the
early use of IFX. Previous studies that assessed the impact of
early use of IFX on patients with CD were performed exclu-
sively in Western countries and included relatively short fol-
low-up periods. To date, there have been no studies that have
investigated the impact of early use of IFX on Asian or Ko-
rean patients. Therefore, the aim of the current study was to
identify the effects of early use of IFX on the natural progress
and prognosis of CD in Korean patients through a long-term
follow-up investigation. The current study hypothesized that
the early administration of IFX increased dramatically after
2006, as insurance began to cover IFX treatment in patients
with CD as of August 2005. Based on this assertion, the cur-
rent study analyzed the impact of early use of IFX on the
prognosis of Korean patients with CD. Therefore, the current
study was designed to examine the effects of early adminis-
tration of IFX on the prognosis of Korean patients with CD
by comparing the prognosis (cumulative probabilities of op-
eration and reoperation) between patient groups diagnosed
with CD before and after 2006.

METHODS

In this multi-center study, the medical records of 721 pa-
tients diagnosed with CD in 12 university hospitals from July
1987 through January 2012 were reviewed retrospectively.
The authors retrieved data on follow-up duration, the clas-
sification of behavior and location according to the Montreal
Classification, hospitalization and surgical history related to
CD, the number of operations, and the use of drugs includ-
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ing steroids, immunosuppressants and IFX. CD was diag-
nosed according to international standards and interpreted
comprehensively based on previous clinical characteristics,
endoscopic findings, radiological findings, and pathologic
findings.' Upper gastrointestinal invasion was defined in
patients with indications of CD based on endoscopic lesions
(non-specific lesions such as esophageal or gastric ulcer)
in the upper gastrointestinal tract including the esophagus,
stomach and duodenum, and a bamboo joint-like appear-
ance of the stomach characterized by swollen longitudinal
folds transversed by erosive fissures or linear furrows. Peri-
anal lesions were defined as complications including anal
ulcer, fistula, and fissure caused by CD in the perianal region.
Perianal lesion-related surgeries such as anal fistulectomy
were excluded from CD-related bowel resection. Hospital-
ization history included only CD-related admissions and a
family history of IBD limited to immediate family members.
Smoking status was categorized into current, former, and
never smokers.

Variables were presented as percentage (%) and mean=SD.
Continuous variables were analyzed using the Student -test,
and categorical variables were compared using Chi-square
and Fisher's exact tests. Kaplan-Meier analysis and log rank
tests were used to compare the cumulative probabilities
of operation and reoperation between groups diagnosed
with CD before and after 2006. Statistical analyses were per-
formed using SPSS PASW Statistics 18.0 (IBM, Armonk, NY,
USA) and P-values <0.05 were considered statistically sig-
nificant. Institutional review board approval for the current
study was obtained from the Kangbuk Samsung Hospital.

RESULTS

A total of 721 patients with CD were enrolled and divided
into 2 groups diagnosed with CD before 2006 (First group,
n=278) and after 2006 (Second group, n=443). The number
of male patients was greater in both groups, 194 (69.8%) and
322 (72.7%), respectively. Mean ages at diagnosis were 30.0
years (+12.8 years) and 28.3 years (+12.6 years), respectively,
in the 2 groups. According to the Montreal classification at
diagnosis, most of the patients were affected by CD in the
ileocecal region. The numbers of patient cases with inva-
sion in the perianal region were 76 (27.3%) and 129 (29.1%),
respectively, in each group. Furthermore, the numbers of
patient cases with invasion in the upper gastrointestinal tract
were 21 (7.6%) and 65 (14.7%), respectively, in each group
and were significantly higher in the second group (P=0.004).
There were 129 (46.4%) and 163 (36.8%) patients, respec-
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tively, with stricturing or penetrating CD in each group. The
percentage of patients with stricturing or penetrating CD
was significantly lower in the second group (P=0.011) (Table
1).

Disease duration (average follow-up after diagnosis) was
longer in the first group (6.1+3.3, 3.3+1.4, P<0.001). The pro-
portion of patients who underwent CD-related operations
(69 [24.8%)] vs. 62 [14.0%)], P<0.001) and the total number of
operations (0.35+0.72 vs. 0.17£0.44, P<0.001) were signifi-
cantly higher in the first group. Intestinal stenosis (23.9%,
25.4%) accounted for the largest percentage of all CD com-
plications requiring surgical intervention, followed by fistula,
and abscess. There was no difference in CD complications
between the 2 groups. The numbers of patients receiving
immunosuppressive therapy with AZA or 6-MP were 167
(60.1%) in the first group and 304 (68.6%) in the second

Table 1. Baseline Characteristics of Patients With CD
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group, and were significantly higher in the second group.
However, no significant differences were found in the rates
of steroid (182 cases [65.5%] vs. 263 cases [59.4%], P=0.101)
and IFX use (68 cases [24.5%] vs. 133 cases [30.3%], P=0.105)
between the 2 groups (Table 1).

Log rank tests and Kaplan-Meier analyses were conducted
in order to compare the cumulative probabilities of IFX use
between groups. The cumulative probabilities of IFX use
were 1.1% vs. 16.8%, 4.4% vs. 26.0%, and 11.3% vs. 33.6% be-
tween the first and second groups at 1, 3, and 5 years after
diagnosis. The cumulative probabilities were significantly
higher in the second group (P<0.001) (Fig. 1). The cumula-
tive probabilities of AZA use were 16.6% vs. 54.2%, 33.4%
vs. 66.0%, and 42.2% vs. 73.0% between the 2 groups at 1, 3,
and 5 years after diagnosis. The cumulative probabilities of
immunosuppressive drugs were significantly higher in the

First group* (n=278) Second group’ (n=443) P-value
Gender, male 194 (69.8) 322 (72.7) <0.400
BMI (kg/mz) 20.96£3.69 20.74£3.50 0.478
Smoker None 157 (74.4) 292 (83.7) 0.001
Current+ex-smoker 54 (25.6) 57 (16.3)

IBD family history 4(1.7) 6(1.75) 1.000
Age at diagnosis 30.0+128 28.3+12.6 0.080
Disease duration (yr) 6.1+£3.3 33+1.42 <0.001
CD location UGl 21(7.6) 65 (14.7) 0.004
Perianal disease 76 (27.3) 129 (29.1) 0.606

[leocolon 202 (72.7) 284 (64.1) 0.017

CD behavior Stricturing or penetrating 129 (46.4) 163 (36.8) 0.0M
Hospitalization 200 (71.9) 290 (65.5) 0.070
IBD-related surgery 69 (24.8) 62 (14.0) <0.001
Total number of IBD-related surgeries 0.35+0.72 0.17+0.44 <0.001
Medication 5-ASA 269 (96.8) 439 (99.1) 0.022
Steroid 182 (65.5) 263 (59.4) 0.101

Oral 177 (63.7) 250 (56.4) 0.054

Intravenous 49 (17.6) 77 (17.4) 0933

MTX 4(1.4) 0(0.0) 0.022

AZA or 6-MP 167 (60.1) 304 (68.6) 0.019

Cyclosporine 4(14) 2(0.5) 0.212

IFX 68 (24.5) 133 (30.0) 0.105

Values are presented as mean+SD or n (%).
*Diagnosed with CD before December 31, 2005.
"Diagnosed with CD after January 1, 2006.

UGI, Upper gastrointestinal; 5-ASA, 5-aminosalicylic acid; MTX, methotrexate; AZA, azathioprine; 6-MP, 6-mercaptopurine; IFX, Infliximab.
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Fig. 1. Cumulative probability of infliximab (IFX) use during follow-up.
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Fig. 2. Cumulative probability of azathioprine (AZA) use during follow-up.

second group (P<0.001) (Fig. 2). Conversely, the cumula-
tive probabilities of operation were 12.6% vs. 10.2%, 13.7%
vs. 13.4%, and 16.0% vs. 15.8% between the 2 groups at 1, 3,
and 5 years after diagnosis. No statistically significant dif-
ference was found in the cumulative probabilities of opera-
tion between the 2 groups (P=0.905) (Fig. 3). Moreover, the
cumulative probabilities of reoperation were 7.6% vs. 11.2%,
13.0% vs. 16.8%, and 38.7% vs. 25.0% between the 2 groups
at 1, 3, and 5 years after the first surgery, and no statistically
significant difference was found in the cumulative probabili-
ties of reoperation between the 2 groups (P=0.418) (Fig. 4).
No statistically significant difference was detected in the cu-
mulative probabilities of operation and reoperation in a Cox-
proportional hazard regression analysis conducted after ad-
justing for potentially confounding variables such as gender,
smoking status, disease duration, the location and behavior
of CD, and medication use.
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Fig. 4. Cumulative probability of re-operation during follow-up.

DISCUSSION

In treating CD, IFX prevents TNF-¢ binding to the cell sur-
face of inflammatory cells in the injured intestinal mucosa.
Several multi-center, large-scale, prospective studies have
proven the effectiveness of IFX in inducing and maintaining
remission in patients with intestinal or fistula CD refractory to
standard therapy."® In recent years, the use of TNF-a blockers
has become an important therapeutic strategy to induce and
maintain remission in patients intolerant to conventional
therapies. However, several recent studies have reported that
the initiation of immunosuppressive or biological agents in
patients with recurrent CD refractory to conventional thera-
peutic algorithms can result in the early development of
severe CD-related complications.”"” Therefore, an aggressive
treatment approach has emerged as a therapeutic method
aimed at improving the natural progression of CD by induc-
ing rapid and consistent healing of the intestinal mucosa and
preventing or delaying the occurrence of complications such

www.irjournal.org
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as intestinal perforation, fistula, abscess, and stenosis. A num-
ber of studies have shown the effectiveness of this form of top-
down treatment starting with the use of TNF-« blockers in the
early period of disease to limit complications by preventing
disease progression through prompt management of muco-
sal inflammation and minimizing the use of steroids.

A comparative study (Step-up/Top-down study) reported
the usefulness of early administration of biological agents
by dividing patients newly diagnosed with CD into 2 groups;
those treated with conventional management and those
treated with early combined use of immunosuppressive
drugs (IFX, AZA)." In the Crohn’s Disease Clinical Study
Evaluating Infliximab in a New Long-Term Treatment
Regimen I (ACCENT I)" and Crohn’s Trial of the Fully Hu-
man Antibody Adalimumab for Remission Maintenance
(CHARM) trials," the early administration of biological
agents decreased hospital admission and operation rates
attributable to the complications of CD by inducing clinical
remission and mucosal healing in patients with CD."*"*

In conclusion, top-down treatment with TNF-« blockers,
immunosuppressant medications, or their combination has
been shown to improve the prognosis of CD. However, these
previous studies were limited in their ability to sufficiently
identify a long-term prognosis due to a relatively short fol-
low-up period. Moreover, the aforementioned studies were
mostly comprised of Western patients with CD such that no
studies have yet analyzed Asian or Korean patients with CD.

The current study aimed to investigate changes in the
long-term prognosis of patients with CD due to an increase
in the early use of IFX in Korean patients with CD. This study
was predicated on the hypothesis that the early administra-
tion of IFX increased dramatically after 2006 because health
insurance began to cover IFX treatment in Korea as of Au-
gust 2005. This long-term follow-up study compared progno-
sis between 2 groups newly diagnosed with CD before and
after 2006. Patients diagnosed with CD after 2006 were ad-
ministered IFX or AZA therapy earlier than those diagnosed
with CD before 2006. However, surgical intervention for CD
was neither delayed nor prevented. Consequently, we con-
cluded that the early use of IFX had no influence in improv-
ing the prognosis of CD. Similarly, comparable results were
shown in a Spanish study which determined that increased
early use of IFX did not improve the prognosis of CD."

Regarding possible explanations for the results of the
current study, health insurance coverage of IFX in Korea is
limited essentially to those who have experienced adverse
effects or displayed refractoriness to treatment with AZA or
6-MP. To be more exact, IFX could not have been selected as
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the first drug to be administered to patients diagnosed with
CD after 2006, and therefore these patients would have been
limited to a step-up treatment algorithm. This would seem to
be the primary cause of a lack of impact from the early use of
IFX on the prognosis of CD. Additionally, this research was
conducted as a multi-center retrospective study. An elec-
tronic medical record system was first introduced in Korean
university hospitals during the years 2005-2008. Therefore,
missing data on drug use, complications, operations, re-
operations, and other information recorded before 2006
may have introduced biases that could have influenced the
results. Furthermore, the diagnosis rate of IBD and its com-
plications has increased with the widespread use of colonos-
copy, elevated awareness of CD, and advances in radiologi-
cal technology including CT enterography. Subsequently,
operation and re-operation rates for complications may have
increased spontaneously in patients diagnosed with CD af-
ter 2006 as compared with those diagnosed with CD before
2006. Lastly, it is already known that there are differences in
the clinical and epidemiologic characteristics and genetic
factors between Westerners and Asians."® Although racial
differences are anticipated to influence the effect of IFX on
CD, additional studies will be required to provide further
clarification.

There are some limitations associated with the current
study. The prognosis of CD was based only on the cumula-
tive probabilities of operation and reoperation. The prog-
nostic factors may have been analyzed insufficiently, as
cumulative admission rate, cumulative rates of intestinal
complication incidence including stenosis, fistula, and per-
foration, and cumulative rate of steroid use were not exam-
ined. Furthermore, we were unable to investigate the degree
of improvement in endoscopic mucosal activity and patient
quality of life. Lastly, we had insufficient data on the periods
of administration of other medications (ASA, steroids, and
AZA/6-MP) used concurrently or prior to IFX, or the dura-
tion, dose, and efficacy of IFX use.

In conclusion, the current study demonstrated that an
increase in the early use of IFX did not reduce the cumula-
tive probabilities of operation and reoperation in Korean
patients with CD. The study findings imply that the early use
of IFX may not change or improve the long-term clinical out-
comes of Korean patients with CD within the conventional
framework of a step-up treatment algorithm. In order to fur-
ther clarify the long-term effects of early use of IFX in Korean
patients with CD, multi-center, large-scale, and prospective
studies with long-term follow-up will need to be conducted.
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