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Background: Over 10 years ago, the step-up/top-down trial demonstrated favorable outcomes of Crohn’s disease (CD) after early initiation of
infliximab (IFX) in patients with CD. However, data on long-term effects of this treatment strategy in daily clinical practice are scarce.

Methods: This retrospective study investigated effects of early (<24 months after diagnosis) versus late intervention (>24 months) of IFX in CD
on endoscopic remission (ER) rates, surgery rates, and course of CD, long term.

Results: Overall, 242 CD patients (94 early, 148 late intervention) were started on IFX and followed for 24 months. Sixty-one patients with early
and 86 with late intervention underwent endoscopy after start of IFX. After IFX induction, 90.3% of patients with early versus 87.8% with late
intervention were in clinical remission (P = .676), compared to 89.1% versus 85.8% after 24 months (P = .5654). Almost half of patients with
early IFX (45.9%, n = 28/61) achieved ER within 24 months compared to only one forth with late IFX intervention (25.6%, n = 22/86, P = .013).
In addition, significantly less patients with early IFX intervention (9.8%, n = 6/61) developed intestinal stenosis during 24 months follow-up com-
pared to late IFX start (29.1%, n = 25/86, P = .007). Logistic regression revealed early IFX intervention as only relevant factor achieving ER with
an odds ratio of 2.386 (95% confidence interval [1.1180; 4.825], P = .016).

Conclusions: Our data on early IFX therapy in CD support early IFX intervention with more patients achieving ER, and less patients developing
stricturing disease behavior. Early IFX intervention could therefore change the course of CD.

Lay Summary
Early initiation of infliximab in Crohn's disease patients with less than 24 months until start of infliximab after first diagnosis is leading to a 2 times
higher chance of achieving endoscopic remission and reduces stenosis development in the following 2 years.

Key Words: Crohn’s disease, biological therapy, anti-TNF treatment, infliximab, early intervention, late intervention, mucosal healing, endoscopic remission,
need for CD-related surgery, outcome, time to surgery

Introduction in the early IFX intervention group were in clinical remis-
sion without corticosteroids and without surgical resection,
compared with only 35.9% controls, for an absolute differ-
ence of 24.1% (n = 39/65 vs 23/64 patients, 95% confidence
interval [CI] 7.3-40.8, P = .0062). Corresponding rates at
week 52 were 61.5% and 42.2% (absolute difference 19.3%,
n = 40/65 vs 27/64 patients, 95% CI 2.4-36.3, P = .0278).

In 2010, the SONIC trial compared the efficacy of early
(less than median of 2.3 years after first diagnosis of CD) start
of IFX monotherapy in CD with azathioprine monotherapy
and combination therapy IFX/azathioprine in biological and
immunosuppressive naive patients.

Early start of IFX was most effective, as highest endoscopic
remission (ER) rates were seen in IFX treated subgroups
43.9% of patients in the combination group, versus 30.1%

Over 2 decades ago, the first biological therapy and anti-TNF
treatment with infliximab (IFX) were approved for the treat-
ment of Crohn’s disease (CD) as a single infusion of IFX,
former cA2.'3 Some years later it become obvious that main-
tenance treatment with IFX was superior to episodic treat-
ment with IFX infusions on demand.*

In 2008, the step-up/top-down trial for the first time could
demonstrate a positive effect in patients with CD when IFX
was started early after first diagnosis of inflammatory bowel
disease (IBD).’ Patients with CD were randomly assigned to
either early combined immunosuppression with IFX or con-
ventional step-up treatment.’ Primary outcome measures were
clinical remission without corticosteroids and without bowel
resection at weeks 26 and 52. As a result, 60.0% of patients
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in IFX monotreatment, versus only 16.5% in azathioprine
monotherapy (P < .001 for the comparison with combination
therapy and P = .02 for the comparison with IFX).

Although the positive effect of early initiation of IFX in
selected CD patients is known now for several years, data in
daily clinical practice are scarce. The conventional step-up ap-
proach is still widely used. However, national and international
guidelines support a rapid introduction of anti-TNF-alpha
agents at least in patients with moderate-to-severe disabling
CD.” Some clinical trials could support the results of the re-
ported trials in CD.!*-1

The aim of our study was to translate the treatment regi-
men of these trials into daily clinical practice and to prove if
the effects of an early anti-TNF-alpha treatment can also be
seen in daily clinical practice, especially in endoscopic find-
ings.

Materials and Methods

Patients

Patients with diagnosis of CD were successively recruited
at 1 single center in Munich between 2013 and 2015 at the
center of inflammatory bowel disease (IBD center) of the
Isarklinikum, Munich, Germany. Inclusion criteria were diag-
nosis of CD, age of at least 18 years and patients did not
receive biological treatment before start of IFX. All eligible
CD patients gave written informed consent before being in-
cluded in this observational trial. A full clinical assessment of
all patients was performed by experienced clinicians at start
of IFX treatment and during the follow-up (FU) of 24 months
when patients received IFX infusions at a maximum range of
8 weeks. CD patients who underwent endoscopy after start
of IFX were included in a subanalysis evaluating the effect of
early IFX intervention on the chance of achieving ER.

Methods

Clinical data on medical treatment, disease behavior and
activity, CD-related complications and endoscopic activity,
ER, respectively, were retrospectively obtained from clinical
charts and endoscopy reports from patients’ visits at the IBD
Centre Munich.

At each patient contact, the CDAI (Crohn’s Disease Activity
Index) questionnaire was completed by patients and phys-
icians.!

Early intervention with IFX was defined as start of IFX
less than or equal to 24 months after first diagnosis of CD,
late intervention with start of IFX more than 24 months after
diagnosis of CD.

Primary outcome was defined as the ability of achieving
ER at 24 months FU after start of [FX. CD-related complica-
tions were defined by the need for CD-related surgery within
24 months of FU, and the de novo development of stenoses
and fistulas within 24 months of FU.

ER was defined as macroscopic absence of ulcerations seen
in endoscopy.

For assessment of disease location, the Montreal classifica-
tion was used.!®

Information about IFX trough level were not available in
our patient cohort. Information about intestinal stenoses and/
or fistulas were based on endoscopic findings (luminal nar-
rowing) and/or magnetic resonance enterography (criteria for
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obstructive disease: narrowing of the intrastenotic luminal
diameter, prestenotic dilatation) and pelvic magnetic reson-
ance imaging.'”

Statistical Analysis

Statistical analysis was performed with a statistical analysis
package from Statistical Analysis System (SAS) version 9.4
for Windows. Results of the analysis of the quantitative data
were presented as either mean = SD and range (Gaussian
data) or median and range (non-Gaussian data). Categorical
data were summarized as the percentage of the group total.
Student’s ¢-test was used for evaluating differences in distribu-
tions of quantitative data (Gaussian data) and the Wilcoxon
rank-sum test for non-Gaussian data. For investigation of
influencing factors to achieve ER at 24 months FU after start
of IFX, logistic regression models were used.

Ethical Considerations

The study was approved by the local ethics committee of the
Bayerische Landesirztekammer (Nr. 2020-1130 BLAEK),
Munich, Germany.

Results

Patient Cohort and Patients’ Characteristics

A total of 242 patients with CD were included in this retro-
spective observation trial (Table 1). Overall, 148 CD patients
were started with IFX later than 24 months after first diag-
nosis of CD, defined as late intervention. Ninety-four patients
were started early with IFX, defined as start of IFX less than
or equal to 24 months after first diagnosis of IBD. Disease
progress in all patients was followed for 24 months after start
of IFX (Table 1).

Regarding sex, no significant difference was observed be-
tween early and late intervention subgroups of CD patients
(P = .896, Table 1). Patients in the early intervention group
were significantly older at first diagnosis of CD but were sig-
nificantly younger at start of [FX (median of 25 years [range
15-62] vs median of 21 years [range 6-54], P < .001 and me-
dian of 26 years [range 16—64] vs median of 32 years [range
15-65], P = .001, Table 1).

According to the definition of early intervention, time to
start first biological therapy with IFX was significantly lower
in the early intervention group (median of 12 months [range
0-24] vs median of 98.5 months [range 26-486], P < .001,
Table 1).

Disease Phenotype

Regarding Montreal classification, significantly more CD pa-
tients in the late intervention subgroup were younger than
17 years at first diagnosis of CD (32/148, 21.1%) com-
pared to the early intervention subgroup (2/94, 2.1%, P <
.001, Table 1). More patients in the early intervention co-
hort had additional upper gastrointestinal (GI) involvement
(n = 21/94, 22.3% vs n = 7/148, 4.6% in the late interven-
tion cohort, P < .001, Table 1). All other parameters of the
Montreal classification were not different between both sub-
groups. A nonstricturing or nonpenetrating disease type was
observed in almost half of both groups, 7 = 46/94 (48.9%) in
the early intervention cohort versus 7 = 67/148 (45.3%) in
the late intervention group (P = .229, Table 1).
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Table 1. Patients’ characteristics of all patients included: a total of 242 patients with Crohn’s disease were included in this retrospective observation
trial

Patients’ characteristics Early intervention (7 = 94) Late intervention (1 = 148) P

Sex (female (%)/male (%)) 46 (48.9)/48 (51.1) 74 (50.0)/74 (50.0) .896
Median age at diagnosis of CD (median, range) 25 [15-62] 21 [6-54] <.001
Median age at start biological therapy (median, range) 26 [16-64] 32 [15-65] .001
Median interval between diagnosis of CD and start biological therapy 12 [0-24] 98.5 [26-486] <.001

(months, median, range)

Montreal classification

A1 <16 years at first diagnosis CD 2(2.1) 32 (21.1) <.001
A2 17-40 years 79 (84.0) 103 (68.4)
A3 >40 years 13 (13.8) 3 (10.5)
L1 terminal ileum 43 (45.7) 4 (43.4) .703
L2 colon 17 (18.1) 26 (18.4) 918
L3 ileocolon 33 (35.1) 8 (38.2) 523
L4 only upper GI involvement 0 0 —
L4+ upper GI involvement and distal involvement 21 (22.3) 7 (4.6) <.001
B1 nonstricturing, nonpenetrating 46 (48.9) 67 (45.3) 229
B2 stricturing 28 (31.8) 51(38.9) 450
(n=88) (n=131)
B3 internal penetrating 0 0 —
B3p perianal penetrating 24 (25.5) 38 (25.7)
Medical treatment before biological therapy
5-ASA (%) 26 (27.7) 87 (59.2) <.001
(n=147)
Corticosteroids (%) 80 (85.1) 138 (93.9) .041
(n = 147)
Thiopurines (azathioprine, 6-mercaptopurine) (%) 47 (50.0) 115 (79.2) <.001
(n = 145)
Methotrexate (%) 3(3.2) 15 (10.1) .046
(n=93) (n = 144)
Biological treatment (%) 0 0
Disease activity before and after start of biological therapy (CDAI)
Before (median, range) 150 [0-403] 145 [0-400] .096
(n = 93) (n = 148)
After induction treatment (median, range) 50 [0-240] 56 [0-400] 575
(m=93) (n=148)
CDAI at 24 months after start of biological therapy (median, range) 20.0 [0-300] 36.5[0-330] 197
(n=92) (n =148)
Clinical remission after induction treatment (CDAI <150, %) 84 (90.3) 130 (87.8) 676
(n=93) (n =148)
Clinical remission at 24 months after start of biological therapy 82 (89.1) 127 (85.8) 554
(CDAI <150, %) (n=92) (n = 148)
Complications and surgeries
Surgery because of CD-related complications before start of biological 7(7.5) 65 (43.9) <.001
therapy (%) (n=94) (n=148)
Surgery because of CD-related complications within 24 months after start 16 (17.0) 37 (25.0) 144
of biological therapy (%) (n=94) (n=148)
Time to surgery after start of biological therapy within 24 months (months, 7.5 [0-22] 7 [0-24] .683
median, range) (n=17) (n = 40)

Overall, 148 CD patients were started with IFX after 24 months after first diagnosis of CD, defined as late intervention, 94 patients were started early
with IFX, defined as start of IFX less than 24 months after first diagnosis of IBD. In the early intervention group, 61 patients and 86 patients in the late
intervention group underwent endoscopy after start of IFX treatment. These patients were included in the endoscopy subgroup (Table 2). Bold values were
considered significant. Abbreviations: CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; IBD, inflammatory bowel disease; [FX, infliximab.

Medical Treatment at Start of IFX Significantly more patients in this subgroup were treated with

Regarding medical treatment at start of IFX, patients in the S-aminosalicylic acid (5-ASA) and thiopurines (azathioprine,
late intervention subgroup were more intensively treated. 6-mercaptopurine), when biological treatment was started (for



5-ASA, 1 = 87/147 (59.2) versus 7 = 26/94 (27.7), P < .001, for
thiopurines: 7 = 115/145 (79.2) versus n = 47/94 (50.0%), P <
.001). Also, more patients with late IFX intervention received
corticosteroids (7 = 138/147 (93.9%) vs n = 80/94 (85.1%),
P =.041) and methotrexate (1 = 15/144 (10.1) vs 2 = 3/93 (3.2),
P =.046, Table 1).

Disease Activity Before and After Start of IFX

Before start of biological therapy, disease activity was compar-
able between patients who were started early with IFX and
patients in the late intervention group (CDAI of 150 [range
0-403], 7 = 93 in early IFX treated patients vs CDAI 145
[range 0-400], 7z = 148 in patients with late [FX intervention,
P =.096).

After start of IFX, CDAI in both subgroups decreased sig-
nificantly but were comparable between both groups (CDAI
of 50 [range 0-240], n = 93 vs CDAI of 56 [range 0-400],
n = 148, P = .575). At 24 months FU, CDAI was again com-
parable between both subgroups (CDAI of 20 [range 0-300],
n = 92 vs CDAI of 36.5 [range 0-330], » = 148, P = .197,
Table 1).

Most patients in both groups were in clinical remission
after IFX induction (IFX infusions at weeks 0, 2, and 6, 5 mg/
kg body weight; clinical remission defined as CDAI <150) and
comparable between both groups (7 = 84/93 (90.3%) versus
130/148 (87.8%), P = .676, Table 2) and stayed in clinical re-
mission until the end of FU at 24 months (7 = 82/92 (89.1%)
versus 7 = 127/148 (85.8%), P = .554, Table 1).

CD-Related Complications and Surgeries

Almost half of patients in the late intervention group (43.9%,
n = 65/148) underwent surgery before starting IFX, com-
pared to a minority of 7.5% (n = 7/94) of patients in the
early intervention group (P < .001, Table 1). However, time
from first diagnosis of CD until start of IFX was significantly
longer (P < .001) in the late intervention cohort (median of
98.5 months [range 26-486] vs median of 12 months [range
0-24] in the early intervention group).

Nevertheless, at start of IFX, proportions of patients with
stricturing disease phenotype B2 and perianal penetrating
phenotype B3p were now comparable between both cohorts
(n=28/88 (31.8%) with B2 and n = 24/94 (25.5%) with B3p
in the early intervention cohort vs 7 = 51/131 (38.9%) with
B2 and n = 38/148 (25.7%) with B3p in the late intervention
cohort, P = .450, Table 1).

Within the predefined FU of 24 months, surgery rate due
to CD-related complications was numerically but not sig-
nificantly lower in the early intervention group (Table 1,
n=16/94 (17.0%) vs n = 37/148 (25.0%) in the late inter-
vention group, P = .144). Time to surgery was not different
in the subgroups during 24 months of FU (Table 1, median of
7.5 months [range 0-22] early vs median of 7 months [range
0-24] in the late intervention cohort, P = .683).

To investigate the impact of early intervention strategies
on ER and on disease behavior we focused then on patients
who underwent endoscopy after start of IFX, during the FU
of 24 months.

In the early intervention group, 61 patients underwent
endoscopy after a median of 13 months [range 4-25]
whereas 86 patients in the late intervention group under-
went endoscopy after a median of 14 months [range 6-24].
These patients were included in the endoscopy subgroup

(Table 2).
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Subgroup of Patients Who Underwent Endoscopy
Within 24 Months FU After Start of IFX

A total of 147 patients, including 86 with late IFX interven-
tion and 61 with early intervention of IFX underwent en-
doscopy within 24 months FU (Table 2). Outcome of CD
was followed for 24 months with respect to ER. In the late
intervention subgroup, 76 of 86 patients (88.4%) underwent
endoscopy before start of IFX, and all patients underwent
endoscopy within 24 months, after a median of 14 months
[range 6-24]. Before start of IFX only 1 patient showed ER,
IFX was started in this patient due to steroid dependency.
In the early intervention group, 56 of 61 patients (91.8%)
underwent endoscopy before starting IFX, and all patients
underwent endoscopy after a median of 13 months [range
4-25]. One patient already showed ER before starting IFX,
biological treatment was also started in this patient due to
steroid dependency. Time to endoscopy did not differ between
both groups (P = .566, Table 2). Median age at diagnosis was
significantly lower in the late intervention group (median of
20 years [range 6—54] vs median of 25 years [range 15-62]
in the early IFX group, P < .001, Table 2), whereas at start of
IFX, patients were significantly older in this subgroup (me-
dian of 35 years [range 15-63] vs median of 26 years [range
16-64], P = .002, Table 2). According to study design, time
to start of IFX was significantly shorter in the early interven-
tion group (median of 12 months [range 0-24] vs median of
125 months [range 28-486], Table 2).

Disease activity did not differ between both subgroups
when IFX was started (P = .204, CDAI of 150 points [range
10-403] early vs CDAI of 163 points [range 40-400], Table 2).
After induction treatment at weeks 0, 2, and 6 with IFX (5 mg/
kg body weight) most patients in the early intervention group
were in clinical remission (88.5%, 7 = 54/61), defined as CDAI
<150 and with a median CDAI overall of 50 points [range
0-240] (Table 2). Comparable results were observed in the
late intervention cohort, with 83.7% (n = 72/86) of patients
being in clinical remission and an overall CDAI of 63 points
[range 0-400], P = .479 and P = .244, respectively, Table 2.

At 24 months FU, rates of patients being in clinical remission
did not differ between both subcohorts (91.7% (1 = 55/61) vs
84.3% (n = 73/86), early vs late, P = .307, median CDAI of 20
points [range 0-300] vs CDAI of 43 [range 0-330], P = .133,
Table 2). However, more patients in the early intervention
subgroup achieved ER at 24 months (45.9%, n = 28/61 vs
25.6%,n =22/86, P = .013, Table 2).

Significantly more patients in the late intervention subgroup
(51.2%) had surgery before start of IFX compared to only
6.6% of patients in the early intervention group (6.6%, P <
.001). During 24 months after start of IFX, more patients in
the late intervention subgroup developed CD-related stenosis
(29.1%,7n =25/86 vs 9.8%,n = 6/61, P = .007, Table 2, Figure
2). Stricturing disease behavior was symptomatic in these pa-
tients.

Regarding fistulizing disease phenotype, no significant
differences were observed between both subgroups (3.4%,
n = 2/61 in the early subgroup vs 5.0%, n = 2/40 in the late
intervention subgroup, P = .647, Table 2).

Impact of Early Intervention With IFX on Achieving
ER and Formation of Intestinal Stenoses

First, logistic regression analysis was performed to prove if
the chance of achieving ER was dependent on patients’ char-
acteristics or medical treatment at start of IFX and course of
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Table 2. Endoscopic subgroup
Endoscopy subgroup Early intervention  Late intervention P
(n=61) (1 = 86)
Sex (female (%)/male (%)) 29 (47.5)/32 41 (47.7)/45 1
(52.5) (52.3)
Median age at diagnosis of CD (median, range) 25 [15-62] 20 [6-54] <.001
Median age at start biological therapy (median, range) 26 [16-64] 35 [15-63] .002
Median interval between diagnosis of CD and start biological therapy (months, median, range) 12 [0-24] 125 [28-486] <.001
Montreal classification
A1 <16 years at first diagnosis CD 2(3.2) 19 (22.1) .004
A2 >17-40 years 50 (82.0) 59 (68.6)
A3 >40 years 9 (14.8) 8(9.3)
L1 terminal ileum 28 (45.9) 41 (47.7) .832
L2 colon 8 (13.1) 17 (19.8) 375
L3 ileocolon 27 (44.3) 31 (36.1) .390
L4 only upper GI involvement 0 0 —
L4+ upper GI involvement and distal involvement 13 (21.3) 4(4.7) 011
B1 nonstricturing, nonpenetrating 31 (50.8) 34 (39.5) .037
B2 stricturing 19 (31.2) 36 (41.9) 186
B3 internal penetrating 0 0 —
B3p perianal penetrating 13 (21.3) 22 (25.6) .660
Medical treatment before biological therapy
5-ASA (%) 15 (24.6) 49 (57.7) <.001
(n = 85)
Corticosteroids (%) 51(83.6) 83 (97.7) .004
(n = 85)
Thiopurines (azathioprine, 6-mercaptopurine) (%) 29 (47.5) 70 (83.3) <.001
(n = 84)
Methotrexate (%) 3(4.9) 9 (11.0) 239
(n = 82)
Biological treatment (%) 0 0

Disease activity before and after start of biological therapy (CDAI)

Before (median, range)

150 [10-403] 163 [40-400] 204

After induction treatment (median, range) 50 [0-240] 63 [0-400] 244
CDAI at 24 months after start of biological therapy (median, range) 20 [0-300] 43 [0-330] 133
Clinical remission after induction treatment (CDAI <150, %) 54 (88.5) 72 (83.7) 479
Clinical remission at 24 months after start of biological therapy (CDAI <150, %) 55(91.7) 73 (84.9) 307
Endoscopic remission
Endoscopy after start biological therapy (months, median, range) 13 [4-24] 14 [6-24] .566
Endoscopic remission within 24 months after start of biological therapy (1, %) 28 (45.9) 22 (25.6) .013
Stenosis within 24 months after start of biological therapy (7, %) 6(9.8) 25(29.1) .007
Fistulizing CD within 24 months after start of biological therapy (1, %) 2(3.4) 2(5.0) .647
( = 40)

A total of 147 CD patients underwent endoscopy before start of [FX and within of 24 months of FU. In the early intervention group, 61 patients
underwent endoscopy after a median of 13 months [range 4-24] whereas 86 patients in the late intervention group underwent endoscopy after a median of
14 months [range 6-24]. Bold values were considered significant. Abbreviations: CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; FU, follow-up;

IFX, infliximab.

CD before start of IFX. ER within 24 months FU after start
of IFX was considered as dependent variable. Following pre-
dictor variables were included in the logistic regression model
to have an influence on the chance of achieving ER: age at
diagnosis, age at start of IFX, surgery before start of [FX, ER
before start of IFX, CDAI before start of IFX, disease behav-
ior before start of IFX, sex, concomitant medical treatment
at start of I[FX, namely 5-ASA treatment, azathioprine or
6-mercaptopurine, methotrexate, and early versus late inter-
vention of IFX, respectively.

After including all variables, regression analysis identified
early intervention as the only significant factor influencing the
ability of achieving ER with an odds ratio of 3.79 (95% CI
[1.233;11.647], Nagelkerke R?> with 0.125, P = .020, Figure 1).

Then, logistic regression was performed stepwise. The
only variable included in this model was early/late interven-
tion with an odds ratio of 2.386 (95% CI [1.1180; 4.825],
Nagelkerke R* with 0.057, P = .016, Figure 1).

Second, logistic regression was performed to rule out if fol-
lowing baseline characteristics had an influence on the develop-
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Figure 1. Given are the proportion of CD patients (%) and the total
number of patients who underwent endoscopy after start of IFX and
who achieved endoscopic remission within 24 months after start of IFX.
In total, 61 patients in the early intervention group and 86 patients in

the late intervention group underwent endoscopy after start of IFX and
91.8%, respectively, 88.4% of these patients also underwent endoscopy
before start of IFX. Abbreviations: CD, Crohn's disease; IFX, infliximab.

ment of intestinal stenoses within 24 months FU after start of
IFX: age at diagnosis, age at start of IFX, surgery before start of
IFX, ER before start of IFX, CDAI before start of IFX, disease
behavior before start of IFX, stenosis formation at start of IFX
and within 24 months after start of IFX (including de novo sten-
osis or restenosis at the anastomosis after bowel resection), sex,
concomitant medical treatment at start of IFX, namely 5-ASA
treatment, azathioprine or 6-mercaptopurine, methotrexate,
and early versus late intervention of IFX, respectively. We espe-
cially were interested whether intestinal stenosis formation was
dependent on the presence of stenoses at start of IFX and on
early or late initiation of IFX therapy.

Late intervention of IFX was associated with a significant
higher risk of development of stenoses after start of IFX com-
pared to early IFX treatment (odds ratio of 3.474 (95% CI
[1.2865 9.365], P = .014). Regarding the presence of existing
strictures at start of IFX (including de novo stenosis or re-
stenosis at the anastomosis after bowel resection), stricturing
disease was associated with a significant higher risk of sten-
osis formation after start of IFX as compared to those with-
out stricturing disease (odds ratio of 3.961 (95% CI [1.682;
9.329], P = .002)).

Discussion

In CD emerging evidence from epidemiological studies dem-
onstrated a link between progressive disease behavior and the
development of stenosis and fistulas resulting in a cumula-
tive bowel damage requiring intestinal resection. As a conse-
quence, the treatment target in CD changed from symptom
control toward changing the course of disease long term to
avoid irreversible bowel damage.'®?' Accordingly, since the
introduction of biological therapies in IBD over 2 decades ago
with the approval of IFX for CD in 1999, treatment goals
were redefined from clinical remission toward ER or healing
combined with quiescence of CD and avoiding surgery and
hospitalizations.!->1-23

However, once the bowel damage has emerged, no thera-
peutic intervention can reverse the chronic bowel damage in
CD and often the only remaining treatment option is surgical
resection of the damaged part of the bowel.'®
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With biological therapies approved to date for the treat-
ment of CD, namely anti-TNFs, eg, IFX, adalimumab, and
certolizumab, the anti-integrin (vedolizumab) and the anti-IL
12/23 (ustekinumab), mucosal healing (MH) can be achieved
in approximately 30%-50% of CD patients.>*?*” The more
advanced the damage of the bowel is, the less likely MH can
be achieved in CD,'*?® mainly caused by chronic inflamma-
tion and significantly being associated with duration of CD.

Here, in our study cohort of 242 CD patients, early start of
IFX within 24 months after first diagnosis showed a positive
effect on the course of the disease for 24 months FU with a
numerically lower need for surgery but a significantly lower
risk of stricturing disease, respectively (P = .074 and P = .007,
respectively, Table 1, Figure 2), although the proportion of
patients with stricturing disease behavior was comparable
at start of IFX in both groups (early: 28/88 (31.8%) vs late
51/131 (38.9%), P = .450).

According to logistic regression analysis, the risk for the de-
velopment of stricturing disease within 24 months of FU de-
pended on the presence of stricturing disease behavior at start
of IFX in both subgroups of patients (odds ratio of 3.961,
95% CI [1.682; 9.329], P = .002) but also on the time of
intervention: Late intervention of IFX was associated with a
significant higher risk of development of stenoses after start
as compared to early intervention (odds ratio of 3.474 (95%
CI[1.286; 9.365], P = .014).

In a subgroup of CD patients, 61 patients with early inter-
vention and 86 patients with late intervention, data on endos-
copy after start of IFX and of the majority of patients before
start of IFX were applicable and we focused on ER (Table
2). In concordance to a recently published meta-analysis'® on
the efficacy and safety of early biologic treatment in adult
and pediatric patients with CD, our data could demonstrate
a positive effect of early initiation of IFX in CD patients and
ER. Overall, 45.9% in the early IFX subgroup achieved ER
after start of IFX versus 25.6% in the late intervention group
(P = .013, Table 2). Logistic regression revealed the time
point of intervention (early or late) as only significant factor
influencing the ability of achieving ER with an odd ratio of
2.386 (95% CI [1.1180; 4.825], P = .016, Figure 1). Hence,
patients with early intervention had a more than 2 times

Stenosis formation
within 24 months after start of IFX
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Figure 2. Given are the proportion of patients (%) and the total number
of patients who developed intestinal stenosis within 24 months after
start of IFX and who underwent endoscopy after start of IFX. Information
about intestinal stenoses were based on endoscopic findings (luminal
narrowing) and/or magnetic resonance enterography (MRE, criteria for
obstructive disease: narrowing of the intrastenotic luminal diameter,
prestenotic dilatation). Abbreviation: IFX, infliximab.
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higher chance to achieve ER in the following 2 years after
start of IFX as compared to patients with a later start.

Other factors like age at diagnosis of CD, age at start of bio-
logical therapy, surgery before start of IFX; ER and activity
before start of IFX, CDAI at start of IFX, sex, and concomi-
tant medical treatment at start of IFX (eg, 5-ASA, azathioprine
or 6-mercaptopurine, corticosteroids, and methotrexate) had
no influence on the impact of achieving ER after start of IFX.

However, some limitations of this actual study must be ad-
dressed. Firstly, its retrospective study design and secondly,
the small numbers of patients in the subgroups, especially in
the endoscopic sub cohort. No data on smoking status were
available. Furthermore, there was no randomization between
the groups, however, it is likely that patients in the early group
were more severely affected than those in the late group, be-
cause IFX was started earlier in those patients in whom a
less favorable disease course is expected. Our definition of
early and late was based on start of IFX treatment less than
24 months at start of IFX after first diagnosis of CD versus
more than 24 months in the late intervention group, not tak-
ing into account previous history of medical therapy. In the
overall cohort we could provide endoscopic evaluation in 2/3
of our patients.

ER has been shown to be the most important factor of a
favorable long-term outcome of CD and predicts clinical re-
mission long term.?*32 TFX showed excellent efficacy in pa-
tients with CD in our cohort of 242 CD patients, no matter
if started less than 24 months after first diagnosis of CD or
started later, as the great majority of 90.3% and 87.8% of pa-
tients were in clinical remission after induction therapy with
IFX, respectively.

But its impact of changing the natural course of CD mainly
through inducing ER can be exponentiated when started early
in CD.

It has become clear and obvious that in CD the patho-
genetic factor with the most significant clinical impact is the
vicious sequence in which ongoing inflammation in the mu-
cosa and the adjacent wall leads to structural damage that is
eventually replaced by fibrotic remodeling. These remodeling
forces lead to luminal narrowing, stenosis, abscess formation,
bowel shortening, surgical resections, and mutilations.?!*
Delaying the start of a disease modifying therapy in CD in-
creases the risk of irreversible bowel damage in CD patients,
consecutively increasing the need for surgical resection of
the affected part of the bowel in various CD patients.'?'®
Although we know the positive impact of early initiating po-
tent anti-inflammatory drugs like IFX to stop this sequence,
conventional and reluctant treatment approaches are still
widely used for the treatment of CD.

Recently, the positive effect of early initiation of IFX
in pediatric patients was also reported in 70 children with
less intestinal surgery and a trend toward decreased hos-
pital admissions than in children when IFX was started after
12 months after first diagnosis of IBD.>*

Further large prospective trials should emphasize the im-
pact of early IFX treatment on achieving ER and disease be-
havior long term, consecutively supporting early initiation of
anti-TNF treatment in at least selected CD patients.

Conclusions

In conclusion, our observational trial supports early initiation
of IFX in patients with CD and disease duration of less than

24 months until start of IFX. These patients had a more than
2 times higher chance of achieving ER and developed less CD-
related stenoses in the first 2 years after initiating IFX.
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