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Abstract

Moderate-to-severe Crohn’s disease (CD) remains therapeutically challenging, with escalating
costs and variable outcomes between biologic and immunomodulator (IMM) strategies. The
present case-controlled trial enrolled 120 adult patients with active moderate-to-severe CD,
comparing induction and maintenance of remission between biologic  agents
(infliximab/ustekinumab; n=60) and IMMs (azathioprine/methotrexate; n=60). Primary
endpoint was clinical remission at 24 weeks, with secondary outcomes including endoscopic
response, steroid-free remission, adverse events, and health-related quality-of-life. Sample size
was calculated using Epi Info to detect a 25 % difference (a.=0.05, power=0.8), yielding 50
patients per arm; 60 per arm were recruited to account for 20 % attrition. Biologic therapy achieved
significantly higher clinical remission (65 % vs. 40 %, p=0.01) and endoscopic response (55 %
vs. 30 %, p=0.02) at week 24. Steroid-free remission was also greater in biologic arm (60 %
vs.35%, p=0.01); adverse events were comparable (15% vs.12%, p=0.64). This study
introduces robust real-world evidence supporting superiority of biologics over IMMs for induction
and maintenance in moderate-to-severe CD. The findings suggest a paradigm shift favoring early
biologic therapy to optimize clinical and mucosal outcomes, while maintaining an acceptable
safety profile.
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Introduction

Crohn’s disease (CD), a chronic transmural inflammatory bowel disorder, is associated with
significant morbidity, complications, and impaired quality of life. Emerging therapeutic options
include biologic agents targeting specific cytokines and immunomodulators (IMMs) such as
azathioprine and methotrexate, yet uncertainty remains regarding optimal initial therapy for
moderate-to-severe disease'—>. Recent randomized trials (GEMINI-Crohn, LUCENT-Crohn) and
real-world cohorts increasingly support early biologic intervention, demonstrating superior rates
of clinical and endoscopic remission, improved mucosal healing, and steroid-free outcomes
compared to conventional IMMs*—¢. Network meta-analyses through 2024 underscore the efficacy

gradient favoring anti-TNF and IL-12/23 inhibitors over IMMs in maintenance therapy’™.

Despite these developments, head-to-head controlled evaluation of biologic versus IMM therapy
within a case-controlled framework remains limited. Data from registries highlight a trend toward
biologic-first strategies but also reveal practice variability, insurance barriers, and safety
concerns®~!'. Equally, long-term IMMs continue to be utilized due to cost considerations, with
evidence indicating modest efficacy but slower onset and higher relapse rates'>—'3. Safety profiles
also differ, with biologics carrying infection and immunogenicity risk while IMMs pose concerns

regarding hepatotoxicity and malignancy'*—'4.

This study addresses a crucial gap: a contemporaneous, controlled comparison of biologics versus
IMM s in adult patients with moderate-to-severe CD, enrolling within a single protocol and shared
outcome measures. It aims to test the hypothesis that biologic therapy yields superior clinical and
endoscopic outcomes with comparable safety, justifying early biologic utilization in routine
practice. The use of validated endpoints (CDAI, SES-CD), predefined remission criteria, and
monitoring of quality-of-life renders this trial a novel contribution to current therapeutic

strategy.8,°,'?

Methodology

This prospective case-controlled trial enrolled at Nawaz Sharif Medical College, adults (18—65 years)
with active moderate-to-severe CD (CDAI 220-450; SES-CD >7) at a tertiary gastroenterology
center. Exclusion criteria encompassed previous biologic or IMM exposure, recent infection,

malignancy history, pregnancy, and concurrent corticosteroid use above 20 mg/day. Informed
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verbal consent was obtained from all participants. Patients were allocated to one of two arms based
on physician-patient shared decision: biologic therapy (infliximab 5 mg/kg at weeks 0, 2, 6 then
every 8 weeks, or ustekinumab as weight-based infusion at baseline followed by 90 mg SC every
8 weeks) or IMM therapy (azathioprine 2—-2.5 mg/kg/day or methotrexate 25 mg IM weekly with
folate supplementation). Sample size, calculated via Epi Info, assumed a 25 % difference in
primary outcome with 80 % power and o =0.05, requiring 50 subjects per arm; 60 per arm were
recruited to accommodate potential 20 % attrition. The primary outcome was clinical remission
(CDAI <150) at 24 weeks. Secondary outcomes included endoscopic response (=50 % reduction
in SES-CD), steroid-free remission, CRP normalization, adverse events (infections, infusion
reactions), and HRQOL measured by IBDQ. Statistical analysis included t-tests for continuous
variables and chi-square tests for categorical variables; p-values <0.05 were considered significant.

Intention-to-treat and per-protocol analyses were performed.

Results

Table 1. Baseline Demographic and Clinical Characteristics

Parameter Biologic (n = 60)[IMM (n = 60)|p-Value
Age, years (mean + SD)|35.2 +10.1 34.8+9.6 0.82
Male, n (%) 32 (53.3) 30 (50.0) 0.71
Disease duration, yrs (6.8 +4.2 7.1£3.9 0.68
Baseline CDAI 312+45 308 +48 0.69
Baseline SES-CD 12.5+3.1 12.3+2.8 0.77

Table 2. Clinical and Endoscopic Outcomes at 24 Weeks

Outcome Biologic (n = 60)|IMM (n = 60)|p-Value
Clinical remission (%) 39 (65%) 24 (40%) 0.01
Endoscopic response (%) |33 (55%) 18 (30%) 0.02
Steroid-free remission (%)||36 (60%) 21 (35%) 0.01
CRP normalized (%) 42 (70%) 27 (45%) 0.01
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Table 3. Adverse Events and Safety Profile

Event type Biologic (n = 60)|[IMM (n = 60)|p-Value
Any adverse event (%) 9 (15%) 7 (12%) 0.64
Serious infection (%) 2 (3.3%) 1 (1.7%) 0.56
Infusion/injection reaction||3 (5%) 1 (1.7%) 0.31
Mild hepatotoxicity 1 (1.7%) 4 (6.7%) 0.17

Tables 1-3 demonstrate that baseline characteristics were well matched. Biologic therapy yielded
significantly higher rates of clinical remission, endoscopic response, steroid-free remission, and

CRP normalization at week 24, while adverse events were comparable between groups.

Discussion

The findings demonstrate that biologic therapy significantly outperforms traditional IMMs in
inducing clinical remission (65 % vs. 40 %, p=0.01) and endoscopic response (55 % vs. 30 %,
p=0.02) at 24 weeks in moderate-to-severe CD. These results align with RCTs of early biologic
use, including infliximab plus immunomodulator (“top-down’) protocols that reported enhanced
mucosal healing and durable remission®'s. Recent network meta-analyses reinforce these
advantages, ranking anti-TNFs and ustekinumab above IMMs for both clinical and endoscopic

endpoints’,®.

Importantly, the comparable safety profile observed—adverse event rates of 15 % in the biologic
arm versus 12 % in the IMM arm (p = 0.64)—addresses long-standing concerns about increased
infection risk with biologics'®,'”. This is consistent with registry data indicating that modern
biologics carry manageable risks when used with appropriate monitoring'®*—'°. Indeed, serious

infection rates remained low (<5 %) in both arms.

The steroid-free remission rate of 60 % with biologics (versus 35 %, p=0.01) underscores the
potential for early biologic use to minimize dependence on corticosteroids, which is critical given

the long-term adverse consequences of steroids*,?°. Remission of inflammatory markers (CRP
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normalization 70 % vs. 45 %, p=0.01) further supports a biologic-driven mucosal healing

paradigm; elevated CRP has been independently linked to poorer long-term outcomes?'.

These results help fill key research gaps: few controlled trials have directly compared biologics
with IMMs head-to-head, and real-world data have been limited by methodological heterogeneity.
By employing standardized remission definitions, shared protocols, and contemporaneous
enrollment, this study offers high-quality evidence to inform clinical decisions regarding first-line

therapy for moderate-to-severe CD'?,%2,

Limitations include modest sample size and single-center design, potentially affecting external
validity. Nevertheless, outcomes are consistent with larger registry and meta-analysis findings'*—
'8, Future multicenter and long-term studies are warranted to evaluate durability beyond 24 weeks,
cost-effectiveness, and sub-group effects (e.g. disease phenotype, biomarker profiles).
Additionally, emerging agents such as IL-23 and TL1A inhibitors (mirikizumab, duvakitug,
afimkibart) may further refine personalized treatment’,>*—*°, offering targeted efficacy with similar

safety.

Overall, the trial supports a therapeutic paradigm shift favoring early biologic initiation in
moderate-to-severe CD, optimizing clinical remission, mucosal healing, and steroid-free outcomes

while preserving safety.

Conclusion

This case-controlled trial demonstrates that biologic therapy yields significantly superior clinical
and endoscopic outcomes compared to immunomodulators in moderate-to-severe Crohn’s disease,
with a comparable safety profile, thus filling a key evidence gap and supporting earlier biologic
use. Future research should focus on long-term durability and comparative effectiveness with

emerging agents.
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