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INTRODUCTION

Crohn’s disease (CD) is a complex, immune-mediated inflammatory disease that involves all gastrointestinal tract with accompanying extra-intesti-
nal findings.! It has a wide clinical spectrum from isolated inflammatory ileal disease to widespread ileocolonic involvement with fistulizing or ste-
nosing behavior.? Perianal fistulizing CD is also the most challenging form of the disease. Up to half of the patients could be complicated by a fistula
in the disease course.® The presence of fistulae is often associated with severe disease, diminished life quality, and decreased treatment response.*

Biologic agents including anti-TNF agents are one of the treatment options for CD with an increasing frequency of use in recent decades. Anti-
tumor necrosis factor (anti-TNF) agents are widely used to both remission induction and maintain mild to severe intestinal and extra-intestinal
involvements.’ The effectiveness and safety of these agents were evaluated in previous studies also including Turkish patients as well.** The data
from the clinical trials may not reflect the real-life conditions because of their strict design, particularly including criteria and follow-up conditions.
For this reason, real-life experience provides additional information about the treatment in the context of daily patient care.’

The aim of this study was to assess the treatment choices, short- and long-term response, treatment duration, and the safety of anti-TNF agents in
patients with CD.

METHODS

Patients

We enrolled the patients retrospectively who were followed up at our Inflammatory bowel disease (IBD)-specific gastroenterology out-patient
clinic between October 2006 and April 2019. Inflammatory bowel disease diagnosis was established with clinical, biochemical, endoscopic, and
histologic findings. Patients who completed induction doses of at least 1 anti-TNF treatment were included in the study. Induction was described
as 5 mg/kg of intravenous infusion at weeks 0, 2, and 6 for infliximab; as 160 mg of subcutaneous injection at week 0, 80 mg at week 2, 40 mg at
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week 4 for adalimumab; and as 400 mg of subcutaneous injections at
weeks 0, 2, and 4 for certolizumab.

Inclusion criteria were patients at least 18 years old or older at the
time of the last visit and treated with at least 1 anti-TNF agent, and
exclusion criteria were insufficient data for statistical evaluation and
lost to follow-up. All procedures followed were in accordance with the
ethical standards of the responsible committee on human experimen-
tation and with the Helsinki Declaration of 1975, as revised in 2008.
Marmara University School of Medicine Research Ethics Committee
has approved this study protocol. (Date: September 06, 2019, Desicion
no: 09.2019.186).

Data Collection

We collected demographic and clinical data from the electronic hos-
pital database and hardcopy of patient files. Information on age,
gender, date of diagnosis, Montreal classification, smoking habits,
IBD-related surgical history, previous and current medical treatment,
anti-TNF start, stop and switch dates, anti-TNF treatment schedule and
reasons for anti-TNF discontinuation, Crohn’s disease activity index
(CDAI) scores before and every 3 months after anti-TNF treatment,
ileocolonoscopy and Magnetic Resonance (MR) enterography results,
viral serology, Purified Protein Derivative (PPD)/Tuberculin Skin
Test results, history of cytomegalovirus (CMV) colitis, hepatitis, and
tuberculosis was collected for each patient. Laboratory test records, the
intensity of abdominal complaints, and physical examination findings
of the patients for each visit were completely recorded.

All disease severity status and treatment responses decided by the same
IBD specialized gastroenterologist according to the number of daily
liquid stool, laboratory results, physical examination findings, radio-
logic, endoscopic, and histological data were collected if exist.

Primary unresponsiveness (PU) in patients was defined as those who
failed to achieve complete or partial remission after induction doses
of biologic therapy. Secondary unresponsiveness (SU) was defined as
loss of response in patients who achieved complete or partial remis-
sion after induction doses of biologic therapy. Short-term efficacy
(STE) was defined as complete or partial remission at week 12, and
long-term efficacy (LTE) was defined as complete or partial remission
at week 52 since the initiation of the biologic agent.

Study Outcomes
Primary outcomes of this study are short-term and long-term efficacy
and safety of treatments. Secondary outcomes are the predictors of
anti-TNF initiation and treatment response and time to cessation of
Anti-TNF agents.

MAIN POINTS

» Anti-tumor necrosis factor (anti-TNF) treatment had a good response rate
with a sufficient safety profile.

» Fistulizing disease was the most common indication of anti-TNF
treatment.

» Complete and partial response rates were similar between the anti-TNF
agents.
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Statistical Analysis

Categorical variables were presented as percentages and continuous
variables as mean + standard deviation. Baseline characteristics were
compared with non-parametric 7-test, analysis of variance, and chi-
square tests. A P of <.05 was considered statistically significant.
Statistical Package for the Social Sciences version 22.0. (IBM SPSS
Corp.; Armonk, NY, USA).

RESULTS

Baseline Characteristics

A total of 870 CD patients were screened and 236 were exposed to
anti-TNF. Thirty-six patients were excluded due to incomplete data
and were lost to follow-up and 200 patients were included for the final
analysis.

Mean age was 40 + 13 years and 46% were female. Median time
from the CD diagnosis to the onset of anti-TNF was 2 years (range:
0-34). Median follow-up period under anti-TNF treatment was
55 months (range: 4-168). Fistulizing disease was seen in 119
(59.5%) patients, stricturing disease was seen in 24 (12.0%) patients,
coexisting fistulizing and stricturing disease was seen in 7 (3.5%)
patients, and no fistula or stricture was seen in 50 (25.0%) CD
patients (Table 1).

Treatment Choice and Maintenance of the Therapy

Atotal of 161 (81.5%) patients were exposed to only 1 anti-TNF agent.
The treatment was stopped after a long-term remission in 11 patients
with a patient request in 7, due to side effects in 7 patients and second-
ary unresponsiveness in 2 patients.

As a first agent, continuation rates without any change were found to be
55.3%, 67.5%, and 80% for infliximab, adalimumab, and certolizumab,
respectively. Median follow-up time for certolizumab, infliximab, and
adalimumab was 20, 49, and 50 weeks, respectively.

Thirty-nine patients received 2 different types of anti-TNF agents and
2 patients received 3 different types of anti-TNF agents consecutively
(Figure 1). Median follow-up time was 19 months (range: 1-120) after
the initiation of a second anti-TNF agent (n=39) and 7 months (range:
7-7) after the initiation of a third anti-TNF agent (n=2).

Vedolizumab was used as anti-integrin agent in 14 patients as a sec-
ond (n=11) or third-line (n=3) treatment. Treatment choices, switches,
continuation, and cessation diagrams of each agent were summarized
in Figure 2 and 3.

Response to Anti-TNF Therapy

A total of 133 patients received infliximab, 97 received adalimumab,
and 11 received certolizumab as first-, second-, or third-line treatment.
Among patients who were treated with infliximab, 6 (4.2%) were PU
and 15 (10.6%) were SU. Among patients who were treated with adali-
mumab, 3 (2.8%) were PU and 14 (13.3%) were SU. In patients who
were treated with certolizumab, 2 (18%) were PU and 1 (9%) was SU
(Table 3). No statistically significant difference was seen in response
rates between agents (P =.12).

Within 241 reviewed anti-TNF treatment exposures, 166 of those had
CDALI scores noted before treatment, at 12th week, and 1st year of the
treatment. The median CDAI score at the beginning of the treatment
was 115, and no significant difference was seen between anti-TNF



Table 1. Demographic and Clinical Characteristics of Patients

Characteristic N=200
Age 40.5+13.09
Gender, %

Male 54

Female 46
Smoking, %

Active smoker 27.5

Lifetime smoker 29

Never smoked 455
Mean age at diagnosis 324+£12.6
Mean duration of disease (years) 8.1+48
Montreal classification
Age at diagnosis, %

Al (<16) 45

A2 (17-40) 61.6

A3 (>40) 33.8
Localisation of disease, %

L1 (ileum) 32.7

L2 (colon) 11.1

L3 (ileocolon) 55.8

L4 (upper GI) 5
Perianal disease, %

Abscess 4, n=8

Fistula 28,n=56

Abscess +fistula 19.5,n=39
Behavior, %

B1 (inflammatory) 29,n=58

B2 (structuring) 15.5,n=31

B3 (penetrating) 55.5,n=111
Anti-TNF treatment experience, %

Second line 21.5,n=43

Third line 3.5,n=7

Median duration of disease at start of anti-TNF
(year)
Median duration of anti-TNF therapy (months)

2 (min: 0, max: 34)

First line 31 (min: 1, max: 168)
Second line 19 (min: 1, max: 120)

Third line 7 (min:7, max: 7 )
Anti-TNF treatment indication, %
Flare 25, (n=44)
Fistula 47.7, (n=87)
Stenosis 1.7, (n=3)
Prophylaxis 0.6, (n=1)
Extra-digestive involvement 4, (n=7)
Steroid dependent disease 2.3, (n=5)
Steroid refractory disease 2.3, (n=5)
Immunomodulatory therapy failure 8, (n=14)
Side effects of immunomodulatory therapy 8.5, (n=15)
Concomitant 5-ASA, % 64.5 (n=100)
Concomitant azathioprine, % 72.9 (n=113)
Tuberculosis prophylaxis, % 51 (n=102)
CMV colitis history, % 0.6 (n=1)
Extra-intestinal involvement, %
Peripheral arthritis 22.4 (n=33)
Sacroiliitis 8.2 (n=12)
Erythema nodosum 16.3 (n=24)

TNF, tumor necrosis factor; GI, gastrointestine.

groups (P=.076). In infliximab exposure group (n=133), CDAI scores
at the beginning of treatment, 12th week, and 1st year were 115, 83,
and 65, respectively. For adalimumab-exposed group (n=97), CDAI
scores at the beginning of treatment, 12th week, and 1 year were 114,
81, and 78, respectively.
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Short-Term Efficacy

According to clinical, endoscopic, biochemical, and radiologic data,
complete response and partial response rates were respectively seen
as 51.3% and 43.3% for infliximab users, 59.7% and 36,1% for adali-
mumab users, 36.4% and 45.5% for certolizumab users. There was no
difference was seen between 3 agents in complete and partial response
rates (P=.281) (Table 2).

Long-Term Efficacy

Remaining on the same anti-TNF agent for infliximab and adalim-
umab at the end of the first year was 64.5% and 87.3%, respectively.
Patients who were treated with adalimumab were seen to continue on
the same agent more commonly in the first year when compared to
infliximab (P=.000). Complete and partial response rates in the first
year were 56.7% and 36.5% respectively for infliximab and 70.8% and
25% respectively for adalimumab, no difference was seen between 2
agents (P=.192). In certolizumab group, 3 of 11 patients had complete
responses whereas 5 of 8 had a partial response in the first year (Table 3).

Healing of Fistula with Anti-TNF Agents

The most common indication of anti-TNF treatment was fistula for-
mation (47.7%, n=87). Complete healing was seen in 20 (15.9 %)
patients and partial healing was seen in 43 (34.1%) patients. However,
63 (50.0%) patients had no response to anti-TNF treatment (Table 5).

Perianal Disease

Perianal disease was seen in 103 (51.5%) patients. In patients with peri-
anal disease, 5 (4.9%) had perianal abscess, 56 (54.4%) had perianal
fistula, and 42 (40.8%) had both abscess and fistula formation. A seton
was placed on 52 (50.5%) patients along with biological treatment. In 87
(47.7%) patients, anti-TNF treatment was started based on a new diag-
nosis of fistulizing disease, and in 44 (25%) patients, anti-TNF treatment
was started based on a disease flare without a new fistula. Of the 98 fistu-
lizing CD patients, total healing was seen in 16 (15.5%) patients, partial
healing (decrease or absence of discharge with a persistent fistula) was
seen in 33 (32.0%), and no response was seen in 42 (40.8%) patients.

Safety

Severe allergic reaction was seen in 8 patients with infliximab and in
4 patients with adalimumab exposure. Treatment cessation due to seri-
ous adverse reactions was seen in 21 patients who were exposed to
infliximab and in 11 patients who were exposed to adalimumab. No
serious side effect was seen in patients who were exposed to certoli-
zumab (Table 4).

DISCUSSION

This is a retrospective real-life data of a single experience in patients
with CD who were treated with anti-TNF agents. The study, supply
valuable information with a sufficient number of patients, second- and
third-line treatment data, long median follow-up time of nearly 5 years,
and reflection of real-life from the field.

Certainly, anti-TNF therapies became a mainstay of treatment in CD in
the last decades but still, questions remain about their efficacy and dura-
bility.* Complete response rates for both adalimumab and infliximab
were not more than half even in clinical trials.!®!" In our study, com-
plete remission rate was consistent with the literature. The primary and
the secondary unresponsiveness rates were very low if we accept the
partial response as treatment success. These rates were slightly below
compared to the previous studies.*!? In a real-life setting, sub-optimal
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Figure 1. Distribution of anti-TNF agents. TNF, tumor necrosis factor.
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Figure 2. Anti-TNF and anti-integrin agent alterations as first-, second-, and third-line treatment. TNF, tumor necrosis factor.

response is also acceptable in some cases due to limited treatment alter-
natives at the time of the study. This approach may change with the
implantation of newly anti-cytokine treatments like ustekinumab in the
disease management.'?

Complete and partial response rates were similar between adali-
mumab and infliximab, but the duration of treatment rate was
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higher in adalimumab. This may be explained by the selection
of subcutaneous drug in mild to moderate disease by the clini-
cian or patient. Controversy, in severe form of disease, especially
complicated fistulizing CD, clinicians are more prone to choose
the infliximab. The different ratio of fistulizing disease between
the treatments agent is another heterogeneity that restricts the
comparative analysis.
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Figure 3. (a) Treatment agent changes on the course of the disease in patients who received infliximab as first-line anti-TNF agent. TNF, tumor necrosis factor.
(b) Treatment agent changes on the course of the disease in patients who received adalimumab as first-line anti-TNF agent. (c) Treatment agent changes on the

course of the disease in patients who received certolizumab as first-line anti-TNF agent. .

Table 2. Short-Term Efficacy Rates of Anti-TNF Agents

Infliximab, %, n=133

Adalimumab,%, n=97

Certolizumab n=11

First line Complete response 52.8,n=64 59.4,n=44 -
Partial response 42.1,n=51 36.4,n=27 4/5
Second line Complete response 41.6,n=5 60.8, n=14 3/4
Partial response 58.3,n=7 39.1,n=9 1/4
Third line Complete response - - 172
Partial response -- -- --
Total Complete response 51.8, n=69 59.7, n=58 36.4% n=4
Partial response 43.6, n=58 37.1,n=36 45.5% n=5
TNF, tumor necrosis factor.
Table 3. Unresponsiveness Rates of Anti-TNF Agents
Infliximab Adalimumab Certolizumab
First line Primary unresponsive 6/121 3/74 1/5
Secondary unresponsive 12/121 11/74 -
Second line Primary unresponsive - - -
Secondary unresponsive 1/12 2/23 1/4
Third line Primary unresponsive - - 172
Secondary unresponsive - - -
Total Primary unresponsive 6/133 3/97 2/11
Secondary unresponsive 13/133 13/97 1/11

TNF, tumor necrosis factor.
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Table 4. Frequencies of Severe Adverse Reactions on Anti-TNF Agents
Infliximab (n=133) Adalimumab (n=97)
Severe allergic reactions 8

Neuropathy
Thrombocytopenia

.
— = o A

Serious infections
Pruritus

Rash

Alopecia
Syncope
Haemoptysis

T S N
w

Gingivitis

TNF, tumor necrosis factor.

Table 5. Fistula Response According to Anti-TNF Agents

Infliximab, % Adalimumab, %

Certolizumab, %

(n=43) (n=29) (n=4)
Complete closure 27.9,n=12 6.9, n=2 -
Partial closure 23.3,n=10 6.9,n=2 25,n=1
Improvement in 20.9,n=9 10.3,n=3 -
fistula drainage
No response 27.9,n=12 72.4,n=21 75,n=3

Fisher’s Exact Test value:19.39; P=. 004

TNF, tumor necrosis factor.

The most common indication of anti-TNF was fistula formation.
Perianal fistulizing disease impairs the quality of life in CD and it is
also a well-known poor prognostic factor of disease.'*'® Half of our
patients had fistulizing disease and nearly all were perianal. Half of
the patients with fistula were unresponsive. Two-thirds of the perianal
fistulizing CD patients were treated with infliximab, whereas one-third
with adalimumab. No clinical improvement rates of perianal fistula
were less than 30% in infliximab but more than 70% in adalimumab
treatment arm. Despite a large number of data, it is not possible to
imply the preferred anti-TNF in the fistulizing disease.!”

The CDALI scores of our cohort were lower than the accepted disease
activity thresholds even before the treatment. Although these patients
had active disease according to objective clinical, radiological, and
endoscopic findings, the scores were mildly elevated. Crohn’s disease
activity index is a historical activity score based on symptoms mainly
and does not correlate well, especially in fistulizing patients. In the
radiological and non-invasive era of CD, there is a need to reconsider
the parameters of CD disease activity scores.

It is not possible to evaluate the effectiveness of certolizumab owing
to the fact the small number of patients and short treatment period.
Serious adverse effect rate was very low. Most common serious side
effects were allergic reactions and rash. Allergic reactions rate was
similar between agents.

In conclusion, this retrospective analysis of single-center, real-life
experience of anti-TNF treatment in CD shows that anti-TNF treat-
ment has a good response with acceptable safety and duration rate. The
effectiveness and safety were similar between agents.

Ethics Committee Approval: Ethics committee approval was received for
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