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Abstract

Aim: Tumor necrosis factor (TNF) plays a pivotal role in the immunopathogenesis of inflammatory bowel disease (IBD). This study aimed
to evaluate treatment response, treatment-related complications, and clinical outcomes in patients with IBD receiving anti-TNF therapy,
specifically infliximab and adalimumab.

Methods: This retrospective study included 117 patients with IBD who received anti-TNF therapy between January 2012 and May 2017 and
were followed at a university gastroenterology department. Treatment responses (complete remission, partial remission, non-response, and
death), treatment-related complications, and clinical outcomes were assessed using electronic medical records.

Results: The median age was 37.5 years (range: 20-77) in patients with Crohn’s disease and 38 years (range: 22-70) in patients with
ulcerative colitis (UC). Male predominance was observed in both groups. Infliximab, adalimumab, or both agents were used in 34.0%, 51.1%,
and 14.9% of UC patients, and in 45.7%, 34.3%, and 20.0% of Crohn’s disease patients, respectively. The overall response rate to anti-TNF

therapy was 69.6%, with response rates of 75.0% in Crohn’s disease and 61.7% in UC. No significant differences were observed between
infliximab and adalimumab or between monotherapy and combination therapy.

Conclusion: Anti-TNF therapy was effective and well-tolerated in both Crohn’s disease and ulcerative colitis. Treatment response was
independent of demographic and disease-related factors, while secondary non-response was more common than primary non-response.
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Introduction

Inflammatory bowel disease (Ulcerative colitis and Crohn's disease)
is a group of clinically heterogeneous diseases characterized by
chronic, recurrent gastrointestinal inflammation with various
systemic and extraintestinal involvement.! The diagnosis of
inflammatory bowel disease is based on clinical, histopathological,
and endoscopic findings. A combination of environmental,
genetic, and immunoregulatory factors is hypothesized in the
aetiopathogenesis of inflammatory bowel disease. It is suggested
that both diseases occur as a result of an exaggerated immune
response to various antigens or environmental factors in genetically
susceptible individuals? The incidence of Crohn's disease and
ulcerative colitis (UC) is increasing worldwide, and the disease is
still not curable. They are chronic diseases with a risk of relapse.
Disease progression and prognosis have changed dramatically
with the discovery of steroids in the 1950s, immunosuppressants
in the 1970s, and biologics more recently. Although these therapies
prevent serious complications and improve quality of life, there is
insufficient evidence that they will alter the natural progression of
these diseases.?

The incidence of IBD is highest in Western societies. The highest
incidence rates have been reported from North America, Northern
Europe, the UK, and Australia. In all Western European centers,
the incidence rates for UC and Crohn's are approximately twice
those in Eastern European centers. The reason for this regional
difference is not clear. In a study based on multicentre hospital
data from Turkey, the incidence rates of UC and Crohn's disease
were reported as 4.4/100000 and 2.2/100000, respectively. The
prevalence of inflammatory bowel disease in Turkey is 7.7/100,000
for Crohn's disease and 25.2/100000 for UC.

This study aimed to evaluate the effectiveness and safety of anti-
TNF therapy, including infliximab and adalimumab, in patients with
inflammatory bowel disease and to identify factors associated
with treatment response.

Materials and Methods

Patient Selection and Study Design

This retrospective study included 117 adult patients with
inflammatory bowel disease treated with anti-TNF agents
(infliximab or adalimumab) between January 2012 and May 2017,
and followed by the Department of Gastroenterology, University
Faculty of Medicine. Patient data were obtained from electronic
medical records.

Collected variables included demographic characteristics, disease
duration and severity, disease localization, surgical history,
laboratory parameters, endoscopic findings, treatment regimens,
treatment response, and treatment-related complications.

Treatment response was classified as complete remission, partial
remission, primary or secondary non-response, relapse, or death.
Disease activity was assessed using the Crohn’s Disease Activity
Index (CDAI) and the Simple Endoscopic Score for Crohn’s Disease
(SES-CD) in Crohn’s disease, and the Truelove-Witts clinical criteria
with the Baron endoscopic score in UC.

Ethical Approval
Ethics Committee of Uludag University Faculty of Medicine (Date:
12.07.2016, Decision No: 2016-13/5).

Statistical Analysis

Data distribution was assessed using the Shapiro-Wilk test.
Continuous variables were expressed as median (min-max) and
categorical variables as number (%). Comparisons between groups

were performed using the Mann-Whitney U test and chi-square
test, as appropriate. Statistical analyses were conducted using
IBM SPSS Statistics version 21.0, and P < .05 was considered
statistically significant.

Reporting Guidelines
The study was reported in accordance with STROBE guidelines.

Results

The study included 117 patients with inflammatory bowel disease
receiving anti-TNF therapy, of whom 70 had Crohn's disease, and 47
had UC. The median age was 37.5 years (range: 20-77) in patients
with Crohn's disease and 38 years (range: 22-70) in patients with
UG, as shown in Table 1. Among Crohn's disease patients, 58.6%
(n = 41) were male, while 66.0% (n = 31) of UC patients were male.
The two patient groups were similar with respect to age and sex.

Elective surgery (total proctocolectomy) was performed in 42.9%
(n = 30) of Crohn's disease patients and in 17.0% (n = 8) of UC
patients due to the presence of strictures causing total or partial
obstruction in chronic colitis resistant to immunosuppressive
therapy. The rate of surgical intervention was significantly higher
in patients with Crohn's disease than in those with UC (P = .006).

Analysis of drug use showed that infliximab was used as a
second-line therapy in 17.4% (n = 8) of the 47 Crohn's disease
patients receiving infliximab, whereas no second-line infliximab
use was observed among UC patients. The rate of infliximab use
as second-line therapy was significantly higher in patients with
Crohn's disease (P = .046). Adalimumab was used as a second-line
treatment in 15.8% (n = 6) of 38 patients in the Crohn's disease
group and in 22.6% (n = 7) of 31 patients in the UC group. In the
UC group, anti-TNF therapy was administered in three mild cases
due to concomitant ankylosing spondylitis.

Table 1. Demographic and Clinical Characteristics

5 Ulcerative
Crohn’s Colitis P

Characteristics

Age, median (min-max) 37.5(20-77) 38 (22-70) .595
Gender, n (%) .541
Male 41 (58.6) 31 (66.0)

Female 29 (41.4) 16 (34.0)

Disease duration

Median (min-max) 6(0-14) > (1-23) 244
Infliximab use

First choice 38 (82.6) 23(100.0) .046
Second choice 8(17.4) 0 (0.0)
Adalimumab use 722
First choice 32 (84.2) 24 (77.4)

Second choice 6(15.8) 7 (22.6)

Table 2. Distribution of Responses to Medication

,_ Ulcerative

Crohn’s "
Variables Colitis
Infliximab
Complete response 29(65.9) 10(47.6) 1.000
Full or partial non-response 15 (34.1) 11 (52.4
Adalimumab
Complete response 22 (61.1) 19 (65.5) 803
Full or partial non-response 14 (31.9) 10 (34.5)
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Table 3. Distribution of Complete Responses According to
Groups

Crohn’s Ulcerative Colitis
n (%)
Infliximab -
Early response 12 (48.0) 5(71.4)
Late response 13 (52.0) 2 (28.6)
Adalimumab -
Early response 12 (57.1) 8(47.1)
Late response 9(42.9) 9 (52.9)

Early response, response within the first three months

The rate of complete response to infliximab was 65.9% (n = 30)
in the Crohn's group and 47.6% (n = 10) in the UC group. The rate
of patients with a complete response to adalimumab was 61.1%
(n = 22) in the Crohn's group and 65.5% (n = 19) in the UC group,
as shown in Table 2. Crohn's patients had similar rates of complete
response to infliximab and adalimumab (p = 1.000). The rates of
complete response to infliximab and adalimumab in UC patients
were also similar (P = .836). For adalimumab, no significant
difference was observed between the Crohn's and UC groups
(P = .803).

In the Crohn's group, 48.0% (n = 12) of patients with complete
response to infliximab and 57.1% (n = 12) of patients with complete
response to adalimumab were in the early phase (Table 3). In UC
patients, 71.4% (n = 5) of full responders to infliximab and 47.1%
(n = 8) of full responders to adalimumab were in the early phase.

It was observed that the early response rates were similar between
infliximab and adalimumab in the patient groups (P > .05).

Patient and Disease Distribution

Among patients with Crohn’s disease, 52.9% were fistulising, 25.7%
were inflammatory, and 28.6% were obstructive; the remaining
patients had combined fistulising and obstructive involvement.
In Crohn’s disease, the most common site of involvement is the
ileocecal region, followed by ileocolitis and perianal involvement.
The least common sites were jejunoileitis and upper gastrointestinal
tract involvement.

Medications Used

In the UC group, the rate of infliximab monotherapy was 34.0%, and
the rate of combined infliximab and adalimumab use was 14.9%,
whereas in the Crohn’s disease group these rates were 45.7%
and 20.0%, respectively. There was no statistically significant
difference between the two groups in terms of drug distribution
(P =.144).

Adalimumab was used more frequently in fistulising Crohn's
disease patients, while infliximab was more commonly used in the
inflammatory and obstructive subtypes.

Response to Anti-TNF Therapy

Among 117 patients with known response status, complete
response was achieved in 69.6% (n = 80). The complete response
rate was 75.0% in Crohn’s disease patients and 61.7% in UC
patients.

There were no statistically significant differences between
responders and non-responders with respect to age or gender (P
> .05).

Clinical and Laboratory Characteristics and Response

No statistically significant association was found between
sedimentation rate, hemoglobin level, or steroid use and response
to anti-TNF therapy (P > .05).

Although patients with low baseline CRP levels showed a higher
response rate, this difference was borderline insignificant
(P =.068).

No significant differences in treatment response were observed
between infliximab and adalimumab across different clinical and
laboratory subgroups.

Crohn’s Disease Subtypes and Response

Complete response rates to infliximab were 55.0% in fistulising
patients, 80.0% in obstructive patients, and 71.4% in inflammatory
patients; no statistically significant difference was observed
among subtypes (P = .336).

Statistical analysis for adalimumab could not be performed due to
insufficient patient numbers.

Surgical Requirement
No statistically significant difference was found in surgical rates
according to the type of anti-TNF agent used.

Combination Therapy

No statistically significant difference in response rates was
observed between patients receiving anti-TNF therapy with or
without concomitant immunomodulators in the overall cohort or
within the Crohn’s disease and UC groups (P > .05).

However, remission was achieved in eight patients who were
clinically, laboratorily, and endoscopically non-responsive to anti-
TNF therapy after the addition of an immunomodulator.

Adverse Effects and Complications

Various infectious and inflammatory adverse effects related to
adalimumab and infliximab were observed during anti-TNF therapy.
Mortality occurred in one Crohn’s disease patient due to disease
activation and microperforation during infliximab treatment. No
malignancy was observed during anti-TNF therapy.

Discussion

This retrospective study included 117 patients with inflammatory
bowel disease (IBD), comprising 70 patients with Crohn’s disease
and 47 patients with UC, who were treated with anti-TNF agents.
The two groups were comparable in terms of age and gender
distribution. Overall, a complete response was achieved in 69.6%
of patients, with response rates of 75.0% in Crohn's disease and
61.7% in UC.

Both infliximab and adalimumab demonstrated similar
effectiveness in inducing and maintaining clinical response in
Crohn’s disease and UC[10-13] No significant differences were
observed between the two agents with regard to complete
response rates, timing of response (early vs. late), or rates of
primary and secondary non-response.'? In addition, response rates
did not differ between patients receiving anti-TNF monotherapy
and those receiving combination therapy with immunomodulators
such as azathioprine.'” These findings contrast with some large
cohort studies suggesting superiority of infliximab, particularly in
UC or when used in combination therapy,' but may be explained
by the smaller sample size and retrospective design of the present
study.

Surgical intervention was more frequently required in patients with
Crohn's disease than in those with UC;'® however, surgery rates
did not differ according to the anti-TNF agent used. In patients
with fistulising Crohn’s disease, fistula closure and discharge
outcomes were similar between medically and surgically treated
patients, indicating that both approaches may have comparable
effectiveness in selected cases.?
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Baseline  demographic  characteristics, disease  duration,
localization, hemoglobin levels, sedimentation rate, steroid use, and
disease severity were not significantly associated with treatment
response.®* Although patients with lower baseline C-reactive
protein (CRP) levels demonstrated higher response rates, this
association did not reach statistical significance.”® Secondary
non-response was more frequently observed than primary non-
response, consistent with real-world data suggesting loss of
response over time as a major limitation of anti-TNF therapy.'

The results of this study are broadly consistent with the existing
literature. Large randomized trials and cohort studies have
demonstrated the efficacy of anti-TNF agents in inducing clinical
remission and mucosal healing compared with placebo.”® While
some studies report higher mucosal healing rates with infliximab,
particularly in UC,'® others show comparable outcomes between
infliximab and adalimumab in both diseases.”>'® Differences
between studies may reflect variations in disease severity, prior
treatments, dosing strategies, and follow-up duration.'

In terms of safety, anti-TNF therapy was generally well tolerated.*
No cases of tuberculosis or malignancy were observed during
follow-up, consistent with previous registry and cohort data.”!
Adverse events were infrequent and comparable between infliximab
and adalimumab.?* One mortality occurred in a patient with Crohn’s
disease due to disease activation and intestinal perforation during
infliximab treatment. Psoriasiform skin lesions were rare and
observed only in patients receiving adalimumab, consistent with
previously reported rates.*

Limitations

This study has several limitations that should be acknowledged.
First, its retrospective design inherently limits the ability to
establish causal relationships and is subject to information and
selection bias. Second, the sample size was relatively small,
particularly in subgroup analyses according to disease phenotype,
treatment type, and laboratory parameters, which may have
reduced the statistical power to detect significant differences.

Third, data on serum anti-TNF drug levels, anti-drug antibodies,
and detailed dosing or treatment-optimization strategies
were unavailable, limiting evaluation of pharmacokinetic and
immunogenic factors influencing treatment response. In addition,
standardized endoscopic assessments of mucosal healing could
not be applied uniformly due to the study's retrospective design
and incomplete endoscopic data.

Finally, the absence of a control group and the single-center design
may limit the generalizability of the findings to broader patient
populations. Despite these limitations, the study reflects real-life
clinical practice and provides valuable insight into the effectiveness
and safety of anti-TNF therapy in patients with inflammatory
bowel disease.

Conclusion

In conclusion, anti-TNF therapy with infliximab or adalimumab was
associated with favorable clinical response and was generally well
tolerated for the induction and maintenance of clinical remission
in patients with moderate-to-severe inflammatory bowel disease.
Overall response rates were comparable between Crohn’s disease
and UC, and no clear superiority of either agent was demonstrated.

Treatment response was not significantly influenced by
demographic factors, disease characteristics, baseline laboratory
findings, or concomitant immunomodulatory therapy. Secondary

loss of response was more frequently observed than primary non-
response, highlighting the importance of long-term monitoring and
individualized treatment strategies.

These findings support the use of both infliximab and adalimumab
as effective therapeutic options in inflammatory bowel disease and
emphasize that treatment decisions should be guided by patient-
specific factors, disease phenotype, and clinical course. Larger
prospective studies incorporating therapeutic drug monitoring
and standardized endoscopic outcomes are warranted to further
optimize anti-TNF treatment strategies.
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