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ABSTRACT
Objectives: We aimed to identify the clinical characteristics and predictors of biologic failure in a real-world inflammatory bowel disease (IBD) cohort
from Kuwait.

Methods: This retrospective, single-center study was conducted at Farwaniya Hospital, Kuwait, reviewing electronic medical records of IBD patients
followed in 2024. The primary outcome was biologic failure, defined as a history of failing at least one biologic agent, necessitating a switch. Patient
demographics, disease characteristics, and treatment history were compared between groups with and without a history of biologic failure.

Results: Among 297 patients (mean age 31.3+12.2 years; 62.3% male; 56.9% CD; current smoking 41.8%), prior biologic failure occurred in 24.9%. On
univariate analysis, higher odds of failure were seen with Middle Eastern race, CD (vs UC), disease duration >5 years, colonic CD (L2), stricturing behaviors
(B2), and perianal disease. On the other hand, 5-ASA use and current steroids were protective. In multivariable modelling, independent predictors of biologic
failure were disease duration >5 years (adjusted OR [aOR] 2.78; 95% CI 1.51-5.10; p=0.001) and (B2) (aOR 2.62; 95% CI 1.19-5.77; p=0.016). 5-ASA
therapy remained independently protective (aOR 0.06; 95% CI 0.02-0.22; p<0.001).

Conclusion: In this Kuwaiti IBD cohort, longer disease duration and stricturing CD behavior independently predicted biologic failure, whereas 5-ASA
exposure was strongly protective. These findings support early risk stratification and mechanism-appropriate optimization (including timely biologic
selection and therapeutic drug monitoring) to mitigate failure in high-risk patients in the Gulf region.

Keywords: IBD, Crohn’s Disease, Ulcerative Colitis, Kuwait,
Biological Failure

Introduction

Inflammatory bowel disease (IBD), encompassing Crohn's
disease (CD) and ulcerative colitis (UC), represents a group
of chronic, immune-mediated inflammatory conditions of the
gastrointestinal tract. Characterized by a relapsing and remitting
course, IBD significantly impairs patients' quality of life and
poses a substantial burden on healthcare systems worldwide
[1,2]. While historically considered a disease of Western nations,

recent epidemiological data reveal a rapidly increasing incidence
and prevalence of IBD in newly industrialized regions, including
the Middle East and the Arabian Gulf [3,4]. This shifting global
landscape underscores the need for a deeper understanding of
the disease's clinical course and treatment outcomes in diverse
populations.

The management of IBD has been revolutionized over the past
two decades by the introduction of biologic therapies. These
agents, which include tumor necrosis factor-alpha (TNF-a)
inhibitors, anti-integrins, and anti-interleukin-12/23 antibodies,
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have transformed treatment goals from mere symptom control
to achieving sustained clinical remission and mucosal healing
[5,6]. Biologics have demonstrated superior efficacy compared
to conventional therapies, particularly in patients with moderate-
to-severe disease, altering the natural history of IBD and
reducing rates of surgery and hospitalization [7].

Despite their efficacy, a significant proportion of patients
experience an inadequate response to biologic agents [8,9].
This challenge manifests as either primary non-response
(PNR), where a patient fails to respond to induction therapy, or
secondary loss of response (SLR), where a patient who initially
responded loses efficacy over time [10]. Collectively termed
"biologic failure," this phenomenon is a major clinical hurdle,
with studies reporting PNR in up to 30% of patients and SLR in
up to 50% of initial responders within the first year of anti-TNF
therapy [11]. Management of biologic failure often necessitates
dose optimization, switching to another agent within the same
class, or transitioning to a biologic with a different mechanism of
action, thereby increasing treatment complexity and costs [12].

Several factors have been identified as potential predictors of
biologic failure in IBD, including disease-related characteristics
(e.g.,longdisease duration, severe inflammatory burden), patient-
related factors (e.g., smoking), and immunopharmacological
variables (e.g., formation of anti-drug antibodies) [13,14].
However, the majority of these predictive models have been
developed from studies conducted in North American and
European populations. Although the incidence of IBD is
rising sharply in the Middle East, there is a scarcity of data on
treatment outcomes and predictors of biologic failure from this
region [4,15]. Early research from Kuwait dates back several
decades, but contemporary, region-specific data are needed
to guide clinical practice in a population with distinct genetic
and environmental backgrounds [16]. Therefore, the primary
objective of this retrospective, single-center study was to
describe the clinical characteristics and identify the predictors
of biologic failure among a cohort of IBD patients in Kuwait.
The analysis of real-world data from our center aims to provide
crucial insights that can help optimize treatment strategies and
improve patient outcomes in this evolving demographic.

Methods

Study Design and Setting

This was a retrospective, single-center, observational study
conducted at the IBD clinic of Farwaniya Hospital, a tertiary
care center in Kuwait. Data were collected via electronic
chart review of patients followed between 1 January 2024
and 30 December 2024. The study reporting conforms to
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement. The study protocol was
approved by the local Institutional Review Board (IRB) at the
Ministry of Health, Kuwait (2145/2022). A waiver of informed
consent was granted due to the retrospective design and the use
of de-identified patient data, which were handled in compliance
with institutional privacy policies.

Study Population
All patients (aged >14 years, as per local Ministry of Health
guidelines) with a confirmed diagnosis of CD or UC who were

actively followed at the IBD clinic were eligible for inclusion.
Patients were excluded if their medical records were incomplete,
if key outcome variables were missing, or if they were not under
the healthcare jurisdiction of the Farwaniya governorate.

Data Collection and Variables

Data were systematically extracted from the hospital’s electronic
health information system (HIS) using a standardized data-
collection form to minimize information bias. For each patient,
we recorded demographics (age at diagnosis, sex, race); disease
characteristics, including IBD type (CD or UC), disease
duration, and Montreal classification (location and behavior for
CD; extent for UC); clinical history and lifestyle factors such
as smoking status, comorbidities, and IBD-related surgical
interventions; treatment history encompassing current and past
use of IBD medications, including systemic corticosteroids and
biologic agents; and complications, specifically the presence of
extraintestinal manifestations and any history of biologic failure.

Outcome Definitions

The primary outcome of this study was to characterize the
demographic and clinical profile of the IBD patient cohort. The
key secondary outcome, which served as the primary endpoint
for predictive modeling, was biologic failure. This was defined
as a history of requiring a switch to a different biologic agent
due to primary non-response, secondary loss of response, or
intolerance, after having been treated with at least one prior
biologic. An additional secondary outcome was the rate of IBD-
related surgery.

Study Size

An a priori sample size calculation was performed to ensure
adequate statistical power to detect a clinically significant
difference in the rate of biologic failure between patient
subgroups. Assuming a two-sided alpha of 0.05 and 80% power,
a sample of 306 patients (153 per group) was required to detect
an absolute difference of 15% in biologic failure rates between
a high-risk group (e.g., 40% failure rate) and a low-risk group
(e.g., 25% failure rate). To account for potential confounders and
missing data inherent in retrospective studies, a target enrolment
of approximately 340 patients was established.

Statistical Analysis

All statistical analyses were conducted using the Statistical
Package for Social Science (SPSS), Version 27 (IBM Corp.,
Armonk, NY). A two-sided p-value of < 0.05 was considered
statistically significant for all inferential tests.

Descriptive and Univariate Analysis: Continuous variables
were assessed for normality using the Shapiro-Wilk test.
Normally distributed data were summarized as mean + standard
deviation (SD), while skewed data were presented as median and
interquartile range (IQR). Categorical variables were described
using frequencies (n) and percentages (%). To identify potential
predictors of biologic failure, baseline demographic and clinical
characteristics were compared between patients with and without
a history of biologic failure. The Chi-squared test or Fisher’s
exact test was used for categorical variables, and the independent
samples t-test or Mann-Whitney U test was used for continuous
variables, as appropriate. Multivariate Predictive Modeling: To
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identify independent predictors of biologic failure, a multivariate
logistic regression analysis was performed. All variables that
demonstrated a statistically significant association (p < 0.05)
with biologic failure in the univariate analysis were included as
candidate predictors in the multivariate model. The results are
presented as odds ratios (OR) with 95% confidence intervals (CI).

Results

Baseline Demographics and Clinical Characteristics

Among 297 patients, the mean age was 31.33 years (SD 12.20);
185 (62.29%) were male. The cohort was predominantly Middle
Eastern 206 (69.36%), and 124 (41.75%) were current smokers.
By IBD type, 169 (56.90%) had CD and 128 (43.10%) had
UC; median disease duration was 3 years (IQR 2—7). The most
frequent CD location was ileocolonic (L3) 79 (26.60%), and the
predominant CD behaviour was inflammatory (B1) 97 (32.66%);
perianal disease was present in 48 (16.16%). In UC, extensive/
pancolitis (E3) was most common at 80 (26.94%).

Atbaseline, 62 (20.88%) were receiving systemic corticosteroids;
prior biologic failure occurred in 74 (24.92%). Previous IBD
surgery was reported in 22 (7.41%), most commonly small-
bowel resection 17 (5.72%). Concomitant therapies most
frequently included 5-ASA 82 (27.61%) and azathioprine/6-MP
61 (20.54%). Comorbidities were recorded in 16 (5.39%). Other
autoimmune disease was noted in 23 (7.74%), most commonly
dermatologic 14 (4.71%). Extraintestinal manifestations
occurred in 23 (7.74%), most commonly psychiatric 14 (4.71%),
as shown in Table 1.

Table 1: Baseline Demographics and Clinical Characteristics
of the Study Cohort (N=297)

Characteristic All Patients
(N =297)
Demographics
Age (years) Mean (SD) 31.33+£12.20
Sex Male, n (%) 185 (62.29%)
Female, n (%) 112 (37.71%)
Race Middle Eastern, n (%) 206 (69.36%)

White, n (%)
Black, n (%)

65 (21.89%)
17 (5.72%)

Hispanic, n (%) 6 (2.02%)
East Asian, n (%) 3 (1.01%)
Current Smoker | Yes, n (%) 124 (41.75%)
IBD Profile CD, n (%) 169 (56.90%)
UC, n (%) 128 (43.10%)
IBD-U, n (%) 0 (0.0%)
Disease Duration | Median (IQR) 32-7)
(years)
CD Details
CD Location L1 (Ileal), n (%) 63 (21.21%)
(Montreal) L2 (Colonic), n (%) 16 (5.39%)

L3 (Ileocolonic), n (%) | 79 (26.60%)
L4 (Upper GI), n (%) 2 (0.67%)
Multiple segments, n (%) | 9 (3.03%)

CD Behavior
(Montreal)

B1 (Inflammatory), n
(%)

97 (32.66%)

B2 (Stricturing), n (%)

43 (14.48%)

B3 (Penetrating), n (%)

26 (8.75%)

Missing, n (%)

3 (1.01%)

Perianal Disease | Yes, n (%) 48 (16.16%)

UC Details

UC Extent E1 (Proctitis), n (%) 20 (6.73%)

(Montreal) E2 (Left-sided), n (%) | 28 (9.43%)
E3 (Extensive/ 80 (26.94%)
Pancolitis), n (%)

Treatment History

Current Steroid | Yes, n (%) 62 (20.88%)

Use

Previous IBD Yes, n (%) 22 (7.41%)

Surgery SBR, n (%) 17 (5.72%)
CL, n (%) 1 (0.34%)
PC, n (%) 1 (0.34%)
IPAA, n (%) 1 (0.34%)
RHC, n (%) 1 (0.34%)
Other 1 (0.34%)

Biologic Failure | Yes, n (%) 74 (24.92%)

(>1 prior

biologic)

Number of One biologic, n (%) 55 (18.52%)

Previous Two biologics, n (%) 17 (5.72%)

1503 Three biologics, n (%) | 2 (0.67%)

Other 5-ASA, n (%) 82 (27.61%)

medications

Azathioprine or 6-MP, n
(%0)

61 (20.54%)

Methotrexate, n (%) 4 (1.35%)
Comorbidities & EIMs
Comorbidities Total, n (%) 16 (5.39%)
DM 4 (1.35%)
CVD 4 (1.35%)
Renal disease 2 (0.67%)
Metabolic/Endocrine 5 (1.68%)
Others 1 (0.34%)
Other Yes, n (%) 23 (7.74%)
Autoimmune Pulmonary, n (%) 1 (0.34%)
Disease Rheumatological, n (%) |4 (1.35%)
Dermatological, n (%) 14 (4.71%)
Metabolic/Endocrine, 3 (1.01%)
n (%)
Others, n (%) 1 (0.34%)
Extraintestinal Yes, n (%) 23 (7.74%)
Manifestation | pylmonary, n (%) 1 (0.34%)
(EIM) Renal disease, n (%) 4 (1.35%)
Psychiatric, n (%) 14 (4.71%)
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Extraintestinal Metabolic/Endocrine, 3(1.01%)
Manifestation n (%)
(EIM) Others 1 (0.34%)

Data are presented as n (%), mean (SD), or median (IQR) as
appropriate. Montreal classification for CD location: L1,
ileal; L2, colonic; L3, ileocolonic; L4, upper GI; “multiple
segments” indicates involvement of more than one non-
overlapping category. Montreal behavior: B1, inflammatory; B2,
stricturing; B3, penetrating. UC extent: El, proctitis; E2, left-
sided colitis; E3, extensive/pancolitis. Abbreviations: 5-ASA,
S-aminosalicylic acid; 6-MP, 6-mercaptopurine; CD, Crohn’s
disease; CL, colectomy; CVD, cardiovascular disease; DM,
diabetes mellitus; EIM, extraintestinal manifestation; IBD-U,
IBD unclassified; IPAA, ileal pouch—anal anastomosis; PC,
proctocolectomy; RHC, right hemicolectomy; SBR, small-bowel
resection; UC, ulcerative colitis. Percentages are calculated out
of the total cohort unless stated otherwise.

Baseline Characteristics by Prior Biologic Failure

Compared with those without biologic failure (n=223), patients
with prior biologic failure (n=74) were more frequently Middle
Eastern 63 (85.14%) vs 143 (64.13%) (p=0.006), had a higher
prevalence of Crohn’s disease 52 (70.27%) vs 117 (52.47%)
(p=0.007), and were more likely to have longer disease duration
>5 years 39 (52.70%) vs 62 (27.80%) (p<0.001). Notably,
no comorbidity was recorded in the biologic-failure group 0
(0.00%) vs 14 (6.28%) among those without failure (p=0.027).
Age distribution (<30 years: 40 (54.05%) vs 113 (50.67%),
p=0.614), sex (male: 48 (64.86%) vs 137 (61.43%), p=0.598),
current smoking 33 (44.59%) vs 91 (40.81%) (p=0.567), and
other autoimmune diagnoses 4 (5.41%) vs 19 (8.52%) (p=0.385)
did not differ significantly between groups (Table 2).

Table 2: Comparative Baseline Characteristics by Prior
Biologic Failure Status

Current Yes 33 91 0.567
Smoker (44.59%) (40.81%) ’
No 41 132
(55.41%) (59.19%)
IBD Type CD 52 117
(70.27%) (52.47%) 0.007
ucC 22 106
(29.73%) (47.53%)
Disease <5 years 35 161
Duration 4730%) | (72.20%) | ~0-001
> 5 years 39 62
(52.70%) (27.80%)
Any Present 0(0.00%) | 14 (6.28%) | 0.027
Comorbidity Absent 209
74 (100%) 93.72%
( )
Other Present 4(5.41%) | 19(8.52%) | 0.385
Autoimmune | Apsent 70 204
Dx (94.59%) (91.48%)

Data are presented as n (%). P-values reflect between-group
comparisons for each variable (3 test or Fisher’s exact test,
as appropriate). Age group is categorized as <30 vs >30 years.
“Biologic failure” denotes prior failure of >1 biologic agent.
Abbreviations: IBD, inflammatory bowel disease. CD, Crohn’s
disease; UC, ulcerative colitis.

Baseline Characteristics by History of Surgical Intervention
Patients with a history of surgical intervention (n=22) were more
likely to be older than 30 years (68.18% vs. 46.91%, p=0.055)
and predominantly of Middle Eastern descent (90.91% vs.
67.64%, p=0.019). Smoking was less frequent in the surgical
group (36.36% vs. 60.00%, p=0.031). CD was significantly
more prevalent among surgical patients compared to those
without surgery (95.45% vs. 53.82%, p<0.001). Longer disease
duration (>5 years) was also more common in the surgical group
(72.73% vs. 30.91%, p<0.001). Biologic failure was markedly
higher among patients who underwent surgery (68.15% vs.
21.45%, p<0.001). No significant differences were observed
in gender distribution, comorbidity status, or presence of other
autoimmune diagnoses, as presented in Table 3.

Table 3: Comparative Baseline Characteristics by History of
Surgical Intervention

. . No
Biologic A q
. Biologic
Parameters Failure (n . p-value
= 74) Failure
(n=223)
Age Group | <30 years 40 113
(54.05%) (50.67%) i
> 30 years 34 110 '
(45.95%) (49.33%)
Gender Male 48 137
(64.86%) (61.43%) 5o
Female 26 86 '
(35.14%) | (38.57%)
Race gii}; . 63 143
%) ’ (85.14%) (64.13%)
White, n (%) 11 54
(14.86%) (24.22%)
Black, n (%) 0(0.00%) | 17 (7.62%) 0.006
g/‘os)pamc’ T 00.00%) | 6(2.69%)
f;j)s)t Asian,n |6 0.00%) | 3 (1.35%)

Surgical No Surgical
Parameters Intervention, | Intervention, | p-value
n (%) n (%)
<
LIS | Sl 7(31.82%) | 146 (53.09%) | 0.055
years
>30
15 (68.18%) | 129 (46.91%)
years
Gender Male 7 (31.82%) | 105 (38.18%) | 0.553
Female 15 (68.18%) | 170 (61.82%)
Race Middle
Eastern, 20 (90.91%) | 186 (67.64%) | 0.019
n (%)
White, n 0 o
%) 0 (0.00%) 65 (23.64%)
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Race Black, n o o
%) 0 (0.00%) 17 (6.18%)
Hispanic, 0 o
n (%) 1 (4.55%) 5 (1.82%)
East
Asian, n 1 (4.55%) 2 (0.73%)
(%)
Current Yes 8 (36.36%) 165 (60.00%) | 0.031
Smoker No 14 (63.64%) | 110 (40.00%)
IBD Type CcD 21 (95.45%) | 148 (53.82%) | <0.001
ucC 1 (4.55%) 127 (46.18%)
Disease <5 years 6(27.27%) | 190 (69.09%) | <0.001
Duration >5years | 16 (72.73%) | 85(30.91%)
Any Present 0 (0.00%) 14 (5.09%) 0.278
Comorbidity | Apgent 22 (100%) | 261 (94.91%)
Other Present 2 (9.09%) 21 (7.64%) | 0.806
Autoimmune
Dx Absent 20 (90.91%) | 254 (92.36%)
Biologic Yes 15 (68.15%) | 59 (21.45%) | <0.001
Failure, n No
%) 7(31.82%) | 216 (78.55%)

Data are presented as n (%). “Surgical intervention” denotes any
prior IBD-related surgery (n=22); “No surgical intervention”
denotes no prior IBD surgery (n=275). P-values reflect between-
group comparisons (* test or Fisher’s exact test, as appropriate).
Age group is categorized as <30 vs >30 years. Abbreviations:
IBD, inflammatory bowel disease; CD, Crohn’s disease; UC,
ulcerative colitis.

Relationship Between Biologic Agent Use and Patient
Demographics

Infliximab use was significantly higher in patients aged <30
years compared to >30 years (30.72% vs. 6.94%, p<0.001) and
in Crohn’s disease (CD) compared to ulcerative colitis (UC)
(26.04% vs. 10.16%, p<0.001), with no sex difference observed
(p=0.878). Adalimumab use followed a similar pattern, with
greater use in younger patients (20.26% vs. 11.11%, p=0.031)
and in CD vs. UC (23.08% vs. 6.25%, p<0.001), and no
difference by sex (p=0.572). Vedolizumab was used more
frequently in older patients (8.33% vs. 1.96%, p=0.012), with no
significant associations with sex or disease type. Ustekinumab
use was higher in CD than UC (24.26% vs. 7.81%, p<0.001),
with no significant differences by age or sex. Certolizumab and
tofacitinib were rarely used (n=1 each) and showed no significant
demographic associations (Table 4).

Table 4: Relationship Between Biologic Agent Use and
Patient Demographics

Biologic agent | Demographics Study group P-value
Infliximab Male vs. Female | 18.92% vs. 19.64% | 0.878
(n=57) Age <30vs. Age | 30.72% vs. 6.94% | <0.001
>30
UC vs. CD 10.16% vs. 26.04% | <0.001
Certolizumab | Male vs. Female | 0.00% vs. 0.89% 0.377
(n=1)

Certolizumab | Age <30 vs. Age | 0.00% vs. 0.69% 0.485
(n=1) > 30

UC vs. CD 0.78% vs. 0.00% 0.431
Adalimumab Male vs. Female | 16.76% vs. 14.29% | 0.572
(n=47) Age<30vs.Age |20.26% vs. 11.11% | 0.031

> 30

UC vs. CD 6.25% vs. 23.08% | <0.001
vedolizumab Male vs. Female | 5.41% vs. 4.46% 0.720
(n=15) Age<30vs.Age | 1.96%vs.8.33% | 0.012

> 30

UC vs. CD 7.81% vs. 2.96% 0.059
Ustekinumab Male vs. Female | 17.30% vs. 16.96% | 0.941
(n=51) Age<30vs.Age | 19.61% vs. 14.58% | 0.283

> 30

UC vs. CD 7.81% vs. 24.26% | <0.001
Tofacitinib Male vs. Female | 0.00% vs. 0.90% 0.375
(n=1) Age<30vs.Age | 0.65% vs.0.00% | 1.000

> 30

UC vs. CD 0.79% vs. 0.00% 0.429

Data are presented as percentages within each demographic
subgroup. P-values reflect between-group comparisons (y* test
or Fisher’s exact test, as appropriate). Biologic agents analyzed
include infliximab, certolizumab, adalimumab, vedolizumab,
ustekinumab, and tofacitinib. Demographic variables include
sex (male vs. female), age group (<30 vs. >30 years), and disease
type (ulcerative colitis [UC] vs. Crohn’s disease [CD]).

Association Between Patient Demographics and Current
Biologic Therapy Use

Patients receiving current biologic therapy (n=214) were more
likely to be aged <30 years compared to those not on biologics
(59.35% vs. 31.33%, p<0.001). Biologic use was significantly
more common in Crohn’s disease (71.96% vs. 18.07%, p<0.001)
and among Middle Eastern patients (71.96% vs. 62.65%,
p=0.019). No significant differences were observed in gender
(p=0.074), smoking status (p=0.161), disease duration (p=0.628),
presence of comorbidities (p=0.507), or other autoimmune
diagnoses (p=0.213), as reported in Table 5.

Table 5: Association of Patient Demographics with Current
Biologic Therapy Use

Current No Current
Variables Biologic Biologic Use | p-value
Use (n=214) (n=83)
<
Age Group | <30 years (5913;%) 26 (31.33%) | <0.001
>30years | 87 (40.65%) | 57 (68.67%)
Gender Male 6 51:(2)% ) | 45422%) | 0074
Female 74 (34.58%) | 38 (45.78%)
Race Middle 154
Eastern, n 0 52 (62.65%) | 0.019
%) (71.96%)
g};“e’ 0145 (21.03%) | 20 (24.10%)
0
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Race Black, n o 0
%) 11 (5.14%) 6 (7.23%)
Hispanic, n o o
%) 1 (0.47%) 5 (6.02%)
East Asian, . o
n (%) 3 (1.40%) 0 (0.00%)
Current Yes 84 (39.25%) | 40 (48.19%) | 0.161
Smoker
No 130 0
(60.75%) 43 (51.81%)
IBD Type CD 154 0
(71.96%) 15 (18.07%) | <0.001
uc 60 (28.04%) | 68 (81.93%)
Disease <5 years 143 o
Duration (66.82%) B (Ehi0) |k
> 5 years 71 (33.18%) | 30 (36.14%)
Any Present 9 (4.21%) 5 (6.02%) 0.507
Comorbidity | Apsent 205
0,
(95.79%) 78 (93.98%)
Other Present 14 (6.54%) | 9 (10.84%) 0.213
Autoimmune
Absent 200 0
Dx (93.46%) 74 (89.16%)

Data are presented as n (%). “Current biologic use” includes
patients actively receiving biologic therapy at the time of data
collection (n=214); “No current biologic use” includes patients
who were biologic-naive or had discontinued biologics (n=83).
P-values reflect between-group comparisons using the > test
or Fisher’s exact test, as appropriate. Age group is categorized
as <30 vs. >30 years. Abbreviations: CD, Crohn’s disease; UC,
ulcerative colitis; IBD, inflammatory bowel disease.

Association of IBD Phenotype with Biologic Failure and
Surgical Intervention

Among CD patients, ileocolonic involvement (L3) was most
frequently associated with both biologic failure (36.49%,
p=0.028) and surgical intervention (50.00%, p=0.006). Ileal
disease (L1) also showed significant associations with biologic
failure (20.27%) and surgery (31.82%). Stricturing behaviour
(B2) was significantly associated with surgical intervention
(45.45%) and biologic failure (25.68%), while penetrating
disease (B3) and inflammatory behaviour (B1) were also
common in surgical cases (27.73% and 27.27%, respectively;
p<0.001). In ulcerative colitis (UC), extensive colitis (E3) was
most associated with biologic failure (25.68%, p=0.007), though
surgical intervention remained rare across all UC subtypes
(<4.55%), as shown in Table 6.

Table 6: Association of IBD Phenotype (Montreal Classification) with Biologic Failure and Surgical Intervention.

IBD Phenotype (Montreal) Biologic Failure (n =74) P-value | Surgical Intervention n (%) | P-value
CD Location | L1 (Ileal), n (%) 15 (20.27%) 7 (31.82%)
(Montreal) | 1.2 (Colonic), n (%) 8 (10.81%) 3 (13.64%)
- 0.028 0.006
L3 (Ileocolonic), n (%) 27 (36.49%) 11 (50.00%)
L4 (Upper GI), n (%) 0 (0.00%) 0 (0.00%)
CD Behavior | Bl (Inflammatory), n (%) 23 (31.08%) 6 (27.27%)
(Montreal) | gp (Stricturing), n (%) 19 (25.68%) 0.001 10 (45.45%) <0.001
B3 (Penetrating), n (%) 10 (13.51%) 5(27.73%)
UC Extent E1 (Proctitis), n (%) 1 (1.35%) 0 (0.00%)
(Montreal) | g (Left-sified), n (%) 2 (2.70%) AT 0 (0.00%) G
Esn(i’l‘itgg)s’llvf(/%) 19 (25.68%) 1 (4.55%)

Data are presented as n (%). P-values reflect between-group comparisons using x* or Fisher’s exact test. Biologic failure includes
any patient with documented loss of response or intolerance to biologic therapy (n=74). Surgical intervention refers to any prior
IBD-related surgery. Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis; GI, gastrointestinal.

Association of Extraintestinal Manifestations with Biologic Failure and Surgical Intervention

Table 7 shows that the presence of any EIM was not significantly associated with biologic failure (29.25% vs. 22.51%, p=0.199)
or surgical intervention (8.49% vs. 6.81%, p=0.595). Similarly, no significant associations were observed between biologic failure
or surgery and specific EIM subtypes, including eye (32.14% vs. 24.16%, p=0.353), joint (28.13% vs. 24.53%, p=0.657), or skin
manifestations (33.33% vs. 23.29%, p=0.141). However, hepatobiliary manifestations, although rare (n=7), were significantly
associated with surgical intervention (28.57% vs. 6.90%, p=0.030), but not with biologic failure (p=0.511).

Table 7: Association of Extraintestinal Manifestations (EIMs) with Biologic Failure and Surgical Intervention. Data are
Presented as n (%).

EIM Biologic Failure n (%) P-value | Surgical Intervention (n=22) | P-value
Any EIM Present (n= 106) 31 (29.25%) 9 (8.49%)
0.199 0.595
Absent (n=191) 43 (22.51%) 13 (6.81%)
Eye Present (n= 28) 9 (32.14%) 3 (10.71%)
Manifestations 0.353 0.483
ani Absent (n=269) 65 (24.16%) 19 (7.06%)
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Joint Present (n=32) 0 0
Manifestations 25 0.657 2B 0.791
Absent (n= 265) 65 (24.53%) 20 (7.55%)
Skin Present (n= 48) 16 (33.33%) 4 (8.33%)
Manif . 0.141 0.789
anifestations Absent (n=249) 58 (23.29%) 18 (7.23%)
Hepatobiliary Present (n=7) 1 (14.29%) 2 (28.57%)
Manif . 0.511 0.030
anifestations Absent (n=290) 73 (25.17%) 20 (6.90%)

Biologic failure includes patients with documented loss of
response or intolerance to biologic therapy. Surgical intervention
refers to any prior IBD-related surgery (n=22). P-values reflect
between-group comparisons using x> or Fisher’s exact test.
EIM subtypes include eye (e.g., uveitis), joint (e.g., arthritis),
skin (e.g., erythema nodosum), and hepatobiliary (e.g., PSC)
manifestations.

Predictors of Biological failure

In univariate logistic regression, higher odds of biologic failure
were observed in patients of Middle Eastern race (OR 2.16, 95%
CI 1.06-4.41, p=0.034), those with CD versus UC (OR 2.14,
95% CI11.22-3.76, p=0.008), disease duration >5 years (OR 2.89,
95% CI 1.68-4.98, p<0.001), colonic Crohn’s location (L2) (OR

Table 8: Predictors of Biologic Failure in IBD

3.20, 95% CI 1.02-9.99, p=0.045), stricturing behaviour (B2)
(OR 2.55,95% CI 1.19-5.46, p=0.016), and presence of perianal
disease (OR 2.07, 95% CI 1.07-3.98, p=0.030). Protective
associations were seen with 5-ASA treatment (OR 0.08, 95% CI
0.02-0.25, p<0.001) and current steroid use (OR 0.38, 95% CI
0.17-0.84, p=0.017).

In the multivariate model, independent predictors of biologic
failure were disease duration >5 years (adjusted OR 2.78, 95%
CI 1.51-5.10, p=0.001) and stricturing behaviour (B2) (adjusted
OR 2.62, 95% CI 1.19-5.77, p=0.016). Treatment with 5-ASA
remained independently protective (adjusted OR 0.06, 95% CI
0.02-0.22, p<0.001), as shown in Table 8.

. Univariate Model Multivariate Model
Variables
OR (95% CI) P-value OR (95% CI) P-value
Age Group <30 years Reference -
> 30 years 0.87 (0.52 — 1.48) 0.614 -
Gender Male Reference -
Female 0.86 (0.50 — 1.49) 0.598 -
Race Middle Eastern 2.16 (1.06 —4.41) 0.034 1.55 (0.69 — 3.46) 0.288
White Reference Reference
Black NE NE
Hispanic NE NE
East Asian NE NE
Current Smoker Yes 1.17 (0.69 — 1.98) 0.567 -
No Reference -
IBD Type CD 2.14 (1.22 - 3.76) 0.008 0.65 (0.30—1.37) 0.255
UucC Reference Reference
Disease Duration | <5 years Reference Reference
> 5 years 2.89 (1.68 —4.98) <0.001 2.78 (1.51-5.10) 0.001
Other Present 1.18 (0.54 —2.59) 0.672 -
Autoimmune DX | Apsent Reference -
CD Location L1 (Ileal) Reference Reference
(Montreal) L2 (Colonic) 3.20 (1.02-19.99) 0.045 3.17 (0.98 — 10.28) 0.054
L3 (Ileocolonic) 1.66 (0.79 — 3.49) 0.181 1.65 (0.77 — 3.54) 0.199
L4 (Upper GI) NE NE
CD Behavior B1 (Inflammatory) Reference Reference
(Montreal) B2 (Stricturing) 2.55(1.19 — 5.46) 0.016 2.62(1.19-5.77) 0.016
B3 (Penetrating) 2.01 (0.80 — 5.04) 0.136 1.76 (0.63 — 4.90) 0.278
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CD Perianal No Reference Reference
Yes 2.07 (1.07 —3.98) 0.030 1.18 (0.55 —2.50) 0.671
UC Extent E1 (Proctitis) Reference -
(Montreal) E2 (Left-sided) 1.46 (0.12—17.31) 0.764 =
E3 (Extensive/
Pan(coli tis) 5.91(0.74 —47.17) 0.093 -
Treated with No Reference Reference
5-ASA Yes 0.08 (0.02 — 0.25) <0.001 0.06 (0.02 — 0.22) <0.001
Treated with No Reference -
?_ﬁt}})mprme of | Yes 0.78 (0.39 — 1.53) 0.466 ;
Treated with No Reference -
Methotrexate Yes 9.38 (0.96 — 91.60) 0.054 -
Current Steroid No Reference Reference
LLSY Yes 0.38 (0.17 - 0.84) 0.017 0.48 (0.20 — 1.13) 0.096

Odds ratios (ORs) with 95% confidence intervals (Cls) from
logistic regression. ‘“Reference” indicates the comparator
category. “NE” = not estimable due to sparse data. A dash
“~ in the multivariate columns denotes variables not retained
because they were not significant in univariate analysis
(therefore excluded from the multivariate model). Bolded rows
in the multivariate model indicate independent predictors.
Abbreviations: CD, Crohn’s disease; UC, ulcerative colitis;
5-ASA, 5-aminosalicylate; 6-MP, 6-mercaptopurine.

Discussion

This retrospective, single-center study provides novel insights
into the clinical characteristics and predictors of biologic failure
in a cohort of IBD patients from Kuwait. Our principal findings
indicate that CD, longer disease duration, and Middle Eastern
ethnicity were significantly associated with an increased risk
of biologic failure. Furthermore, specific disease phenotypes,
including ileocolonic (L3) CD and extensive ulcerative colitis
(E3), were linked to higher rates of biologic failure, while
complex CD behaviors (stricturing and penetrating) were
strongly associated with the need for surgical intervention. These
findings contribute crucial, region-specific data to the growing
body of evidence on IBD treatment outcomes.

The landscape of IBD is rapidly evolving in the Middle East,
necessitating a deeper understanding of treatment response
in this unique patient population [3,4]. Our study identified
several key predictors of biologic failure, some of which align
with and others that diverge from the existing international
literature. A primary finding was that patients with CD were
significantly more likely to experience biologic failure than
those with UC. This contrasts with a regional study from Saudi
Arabia, which reported higher odds of anti-TNF failure in
UC patients [17]. This discrepancy may reflect differences in
cohort characteristics, prescribing patterns, our data showed a
preference for anti-TNFs and ustekinumab in CD, or variations
in the underlying disease biology between populations. However,
our finding is consistent with several comparative-effectiveness
datasets, particularly for vedolizumab. In a large U.S. cohort
of older adults with IBD, vedolizumab was associated with a
higher 1-year risk of treatment failure than anti-TNF therapy,

and the excess risk was more pronounced in CD on subgroup
analysis, supporting a CD>UC failure gradient for this agent
[18]. Complementary evidence shows that in Crohn’s disease,
ustekinumab  outperforms vedolizumab across multiple
effectiveness endpoints and persistence, indirectly indicating
higher failure on vedolizumab in CD relative to alternatives;
this contrast is less evident in UC where vedolizumab often
performs comparatively well [19-21]. The reasonable biological
explanation is that vedolizumab’s gut-selective o4p7-integrin
blockade primarily limits lymphocyte trafficking to the mucosa,
aligning better with UC’s superficial, continuous colitis, whereas
CD’s transmural, patchy, and often fibrostenotic or penetrating
phenotype engages deeper compartments and fibrotic pathways
that are less responsive to trafficking blockade and slower-onset
agents, mechanistic features that can translate to higher primary
non-response or earlier loss of response in CD [22].

Our findings showed a significant association between longer
disease duration (>5 years) and biologic failure. This likely
reflects a more established and complex inflammatory process,
a higher cumulative inflammatory burden, and potentially the
development of fibrotic changes that are less responsive to anti-
inflammatory agents, highlighting the importance of early and
effective intervention to alter the natural history of the disease
[23]. Prior work on disease duration and biologic outcomes in
IBD has been mixed. Abdelwahab et al. reported that longer
duration in Egyptian patients with IBD was independently
associated with a 2.5-fold higher risk of biologic failure
risk of biological failure [24]. On the other hand, in post-hoc
analyses of the ULTRA trials of adalimumab, Sandborn et al.
found no difference in clinical remission between shorter (<2
years) and longer (>2 years) duration, while a subsequent
analysis suggested a lower colectomy risk with longer duration
in adalimumab-treated UC [25,26]. In a retrospective cohort
of infliximab-treated corticosteroid-dependent/refractory UC,
Murthy et al. reported lower infliximab failure and colectomy
with longer duration, though 35% had hospitalized acute severe
UC, inherently at higher colectomy risk [27]. Conversely, Ma
et al. showed that early anti-TNF use was not linked to higher
surgery, hospitalization, or secondary loss of response despite
greater baseline endoscopic severity [28]. For vedolizumab, the
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VICTORY consortium observed no association between disease
duration and achieving clinical remission, steroid-free remission,
or mucosal healing, whereas a validated prediction model from
GEMINI 1 indicated that duration >2 years independently
predicted steroid-free clinical remission by week 26 [29,30].
This apparent conflict likely stems from heterogeneity across
studies, differences in biologic class and line of therapy,
definitions and time horizons for “failure,” inclusion of incident
vs prevalent users and acute severe UC, baseline disease severity
and phenotype mix (CD vs UC), and varied adjustment for
confounding by indication, all of which can shift the observed
effect of disease duration.

We observed an exceptionally elevated rate of current smoking
(41.75%) in our cohort, markedly higher than figures commonly
reported from Western cohorts. Contrary to most studies where
smoking is a well-established risk factor for biologic failure in
CD, we did not find a statistically significant association [31,32].
This could be due to our study being underpowered to detect
such an effect, or its influence may have been overshadowed
by other dominant factors like disease phenotype and duration.
The inverse association we observed between smoking and
surgical intervention is also perplexing and warrants further
investigation, as it may represent a spurious correlation or
unmeasured confounding.

Our analysis revealed that Middle Eastern ethnicity was a
significant predictor of biologic failure. This novel finding points
towards the potential influence of distinct genetic, environmental,
or lifestyle factors within this population. For instance, certain
genetic variants, such as the HLA-DQAI1*05 allele, which
are associated with immunogenicity to anti-TNF agents, have
been reported to be more prevalent in some Middle Eastern
populations [33]. This highlights the need for pharmacogenomic
studies in the region to guide more personalized treatment
strategies.

The phenotypic analysis provided further clarity. The association
of ileocolonic (L3) CD with both biologic failure and surgery
aligns with its characterization as a more extensive and often
aggressive disease form [34]. Similarly, the link between
stricturing (B2) and penetrating (B3) behaviors and a high
likelihood of surgery is a classic finding, confirming that despite
biologic therapy, disease complications often necessitate surgical
management [23]. For UC, the finding that extensive colitis (E3)
was most associated with biologic failure is supported by data
from the IBD-ME registry, which also identified E3 as a key
characteristic in patients requiring biologics [35]. This suggests
that a greater disease burden is a consistent predictor of treatment
challenges across different IBD subtypes.

Our observation that concomitant 5-ASA use was independently
protective against biologic failure (aOR 0.06; 95% CI 0.02—
0.22) contrasts with much of the contemporary evidence, which
generally finds no added benefit to continuing mesalamine
once advanced therapy is initiated. In UC, two large database
studies showed that stopping 5-ASA after starting anti-TNF did
not worsen clinical outcomes, arguing against a pharmacologic
synergy with biologics [36,37]. Similarly, concomitant 5-ASA did
not improve clinical or endoscopic outcomes with vedolizumab,

and an RCT found no advantage to adding mesalamine to
systemic therapy during induction [38]. Guidelines also do not
recommend 5-ASA for Crohn’s disease and provide limited
rationale for its continuation alongside biologics in moderate—
severe UC [39]. Thus, the protective association in our cohort
likely reflects confounding by indication and disease severity
(e.g., 5-ASA preferentially used in milder, predominantly
colonic UC), channeling/survivor bias (patients who tolerate and
remain on 5-ASA may have inherently more stable disease), and
unmeasured treatment behaviors (adherence, earlier healthcare
contact). While hypothesis-generating, this signal should be
interpreted cautiously and validated in designs that account
for time-varying exposure and confounding (e.g., marginal
structural models) before informing practice.

Clinical Implication

The findings of this study have direct and practical implications
for clinicians managing IBD in Kuwait and similar Gulf regions.
The identification of CD, longer disease duration, and extensive
phenotypes (L3 CD, E3 UC) as key risk factors allows for
the early stratification of patients. Individuals presenting with
this high-risk profile may benefit from more aggressive initial
therapy, closer monitoring, and a lower threshold for treatment
optimization. In a high-risk patient, clinicians might consider
earlier initiation of biologics or selecting agents with a lower
risk of immunogenicity. The data suggests that a 'watch-and-
wait' approach in patients with extensive disease may lead to
a higher probability of future treatment failure. Although not
directly measured in our study, the high rate of biologic failure
(24.9%) underscores the potential utility of TDM. In patients
with risk factors for failure, proactive or reactive TDM can help
differentiate between mechanistic failure and pharmacokinetic
issues (e.g., low drug levels, anti-drug antibodies), thereby
guiding more rational treatment decisions, such as dose
escalation or switching to a new agent [40]. The high prevalence
of smoking in our cohort, even if not statistically linked to
failure in this analysis, remains a critical modifiable risk factor.
Clinicians must continue to emphasize smoking cessation as a
cornerstone of IBD management, particularly in CD.

Future Direction

This study opens several avenues for future research to address
the remaining knowledge gaps. A large-scale, prospective,
multi-center registry across Kuwait and the GCC region is
imperative to validate our findings, mitigate the limitations
of retrospective analysis, and create a more comprehensive
picture of IBD outcomes. Future studies should integrate
pharmacokinetic and pharmacogenomic analyses. Measuring
drug trough levels, anti-drug antibodies, and genetic markers
(e.g., HLA-DQA1*05) would provide crucial mechanistic
insights into why patients of Middle Eastern ethnicity may
be at higher risk for biologic failure. Leveraging multi-omics
approaches (genomics, proteomics, microbiomics) can help
identify novel, non-invasive biomarkers for predicting treatment
response [41]. This aligns with the global push towards precision
medicine and could lead to predictive algorithms tailored for the
regional population. Future research should clearly differentiate
between primary non-response and secondary loss of response.
Understanding the distinct predictors for each type of failure is
essential for developing targeted management strategies [42,43].
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The integration of AI and machine learning models could help
synthesize complex clinical, endoscopic, and biomarker data
to create robust predictive tools for clinical practice, moving
beyond traditional statistical analysis [44].

Limitations

We acknowledge several limitations inherent to this study's
design. First, its retrospective and single-center nature limits
the generalizability of our findings. The practices and patient
population at our hospital may not be representative of all IBD
patients in Kuwait. Second, our study was under the target sample
size, which, while sufficient for the primary model’s estimates,
likely reduced power for subgroup analyses (e.g., the effect of
smoking on biologic failure). Third, our reliance on electronic
health records is subject to information bias and missing data.
We could not consistently differentiate between primary and
secondary biologic failure, nor could we capture granular data
on disease activity indices or inflammatory biomarkers like
fecal calprotectin at the time of failure. The counterintuitive
finding regarding comorbidities may also be a result of under-
reporting in the medical records. Finally, the observational
design is susceptible to confounding by indication, and while
we identified strong associations, we cannot establish definitive
causality. These limitations underscore that our findings should
be considered hypothesis-generating and require validation in
prospective studies.

Conclusion

In conclusion, this study provides the first detailed analysis
of predictors of biologic failure in a Kuwaiti IBD cohort. We
identified CD, longer disease duration, Middle Eastern ethnicity,
and extensive disease phenotypes (ileocolonic CD and extensive
UC) as significant risk factors. Notably, the observed protective
association with 5-ASA should be interpreted with caution, as it
may reflect residual confounding (e.g., milder disease, treatment
channeling) rather than a true therapeutic effect, and warrants
validation in prospective, methodologically robust studies.
These findings provide valuable, regionally-specific evidence
that can be used to risk-stratify patients and guide personalized
treatment decisions. The high rate of biologic failure highlights
the urgent need for prospective, mechanistically-driven research
in the region to optimize therapeutic strategies and improve
long-term outcomes for patients with IBD.
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