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Abstract

Background and Objectives: Extraintestinal manifestations (EIMs) are clinically relevant com-
ponents of inflammatory bowel disease (IBD), but real-world data from Latin American
referral settings remain limited. This study aimed to estimate the frequency and pattern
of documented EIMs and identify associated factors in a Peruvian tertiary-care cohort.
Materials and Methods: We conducted a retrospective analytical study at the Gastroenterol-
ogy Service of Hospital Nacional Edgardo Rebagliati Martins, Lima, Peru. Adults with
confirmed IBD attended between April 2020 and February 2025 were included (n = 162).
EIMs were defined as documented articular, dermatologic, or ocular involvement. Crude
and adjusted odds ratios (ORs and aORs) with 95% confidence intervals (CIs) were es-
timated using logistic regression. Results: The mean age was 50.6 ± 18.3 years, 54.9%
were female, and 71.0% had ulcerative colitis. Overall, 16.7% of patients had at least one
documented predefined EIM. Articular involvement was the most frequent manifestation
(11.7%), whereas dermatologic and ocular manifestations each accounted for 2.5%. In the
exploratory adjusted model, the harmonized Montreal category 3 retained a statistically
significant association with documented EIMs (aOR 3.12, 95% CI 1.19–8.18; p = 0.021).
Conclusions: In this Peruvian tertiary IBD cohort, documented EIMs affected a meaningful
minority of patients and were predominantly articular. The harmonized Montreal category
3 was associated with documented EIMs and may help flag patients for more targeted
systemic and multidisciplinary assessment, although this exploratory finding requires
external validation.

Keywords: inflammatory bowel disease; extraintestinal manifestations; ulcerative colitis;
Crohn’s disease; Montreal classification

1. Introduction
Inflammatory bowel disease (IBD), comprising Crohn’s disease (CD) and ulcerative

colitis (UC), has become an increasingly relevant global public health problem, with contem-
porary burden estimates showing a sustained rise in incident cases from 1990 to 2021 despite
declining age-standardized mortality and disability-adjusted life-year rates [1]. Recent
population-based evidence has shown that the global epidemiology of IBD follows different
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transition stages across regions, with 522 studies from 82 regions documenting marked vari-
ation in incidence and prevalence patterns between 1920 and 2024 [2]. In Latin America, the
incidence and prevalence of IBD have increased over recent decades, and several countries
are now considered to be in either the acceleration stage or the compounding-prevalence
stage of the disease burden [3]. Regional data remain heterogeneous; however, Brazil
reported 212,026 patients diagnosed with IBD in 2020, while Córdoba, Argentina, reported
an age-adjusted IBD incidence of 3.67 cases per 100,000 person-years and a prevalence
of 68.8 cases per 100,000 inhabitants [4]. These changes have occurred in a setting where
timely access to diagnosis, specialized monitoring, biologic therapy, and multidisciplinary
care remains uneven across Latin American health systems [5].

IBD is a systemic immune-mediated condition and is not limited to intestinal inflamma-
tion. Extraintestinal manifestations (EIMs) may involve the musculoskeletal, dermatologic,
ocular, hepatobiliary, vascular, renal, pulmonary, and oral systems, and recent reviews
indicate that they may affect up to 50% of patients during the disease course [6]. The 2024
ECCO guideline emphasizes that EIMs contribute substantially to morbidity, quality-of-life
impairment, diagnostic delay, and therapeutic complexity, particularly when they require
coordination between gastroenterology, rheumatology, dermatology, ophthalmology, and
hepatology [7]. In a recent systematic review and meta-analysis including 52 studies and
352,454 patients, at least one joint, ocular, or skin EIM was reported in 24% of patients with
IBD, 27% of those with UC, and 35% of those with CD [8]. Similarly, the prospective French
EXTRA study, conducted in 30 referral centers and including 1971 patients with IBD, found
that 27.6% had at least one EIM, with a higher frequency in CD than in UC and multiple
EIMs in approximately one fifth of affected patients [9].

Musculoskeletal manifestations are among the most frequent EIMs and include periph-
eral arthritis, axial spondyloarthritis, sacroiliitis, enthesitis, and inflammatory back pain;
recent large-scale association analyses suggest that EIMs are not randomly distributed but
cluster according to clinical, demographic, and immune-mediated profiles [10]. Some EIMs,
such as peripheral arthritis, erythema nodosum, and episcleritis, may parallel intestinal
activity, whereas others, including uveitis, axial spondyloarthritis, and primary sclerosing
cholangitis, may follow a course that is partly independent of intestinal inflammation [11].
A 2024 systematic review and meta-analysis from the Eastern Mediterranean region re-
ported arthritis frequencies of 7.1% in UC and 13.5% in CD, skin involvement in 9.9% of
patients with IBD, ocular involvement in 7.2%, and primary sclerosing cholangitis in 3.5%
of patients with UC and 2.7% of those with CD [12]. Ocular disease is less frequent than
articular involvement but can be clinically serious; a recent meta-analysis found that uveitis
is one of the most relevant ocular EIMs and is more strongly associated with CD than with
UC [13].

Hepatobiliary manifestations deserve particular attention because of their prognostic
implications. A systematic review and meta-analysis including 64 studies and 776,700 pa-
tients estimated the pooled prevalence of primary sclerosing cholangitis at 2.16% among
patients with IBD, with higher estimates in UC than in CD and the highest regional esti-
mates reported in South America [14]. Conversely, among patients with primary sclerosing
cholangitis, another meta-analysis found that 71.1% had concomitant IBD and 55.9% had
UC, confirming the strong bidirectional relationship between these conditions [15]. EIMs
also influence therapeutic decisions because some advanced therapies may improve intesti-
nal inflammation without fully controlling systemic manifestations; a 2024 meta-analysis
of 61 studies including 13,806 patients found that new EIMs occurred in 8% of patients
receiving advanced therapy, with variable improvement in joint manifestations across
biologic classes [16].
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Despite these advances, evidence on EIMs in Latin America remains limited and is
still concentrated in selected referral centers. A recent Latin American study using clinical
and genetic variables to predict EIMs included 414 patients with IBD, most of whom had
UC, illustrating the emerging regional interest in identifying high-risk profiles but also
the need for broader clinical characterization in real-world cohorts [17]. In Peru, recent
tertiary-hospital evidence has focused mainly on clinical characteristics and management of
IBD in specific groups, such as older adults, rather than on the frequency and distribution
of EIMs across the general adult IBD population [18]. Therefore, updated hospital-based
data are needed to describe the local burden of EIMs and to support earlier recognition,
multidisciplinary referral, and risk stratification in Peruvian patients with IBD.

The objective of this study was to describe the frequency, distribution, and clinical
characteristics of documented predefined articular, dermatologic, and ocular EIMs among
patients with inflammatory bowel disease treated at a Peruvian tertiary hospital.

2. Materials and Methods
2.1. Study Design and Setting

We conducted a retrospective observational analytical study using clinical records to
identify factors associated with extraintestinal manifestations (EIMs) among adults with in-
flammatory bowel disease (IBD). The study was performed at the Gastroenterology Service
of Hospital Nacional Edgardo Rebagliati Martins (Lima, Peru), using data obtained from
institutional clinical records of patients attended between April 2020 and February 2025
(approved by the Institutional Committee of Ethics and Scientific Integrity of Universidad
Privada Norbert Wiener; approve code: CIEIC-UPNW; Exp. No. A0047-2025; approve date:
27 May 2025).

2.2. Study Population

The study population comprised adults aged 18 years or older with a confirmed diag-
nosis of IBD, including ulcerative colitis or Crohn’s disease, based on clinical assessment
supported by endoscopic, histologic, and/or imaging criteria. Patients were eligible if
their clinical records allowed determination of EIM status and included the clinical and
sociodemographic variables required for analysis.

Patients were excluded if their clinical documentation did not allow precise classifica-
tion of EIM status or if they had concomitant autoimmune or systemic diseases distinct
from IBD that could interfere with EIM identification. A census approach was applied,
including all eligible patients during the study period.

2.3. Variables and Definitions

The primary outcome was the presence of documented predefined EIMs, opera-
tionalized as a binary variable: present versus absent. Patients were classified as having
documented predefined EIMs when articular, dermatologic, or ocular involvement was
explicitly recorded in the medical record. Patients without any of these predefined mani-
festations were classified as having no EIMs for the comparative and regression analyses.
Hepatobiliary manifestations, including primary sclerosing cholangitis, were not incorpo-
rated into the primary analytic outcome. Although these conditions are clinically relevant
manifestations associated with IBD, they were documented in very few patients and could
not be ascertained uniformly from the retrospective records. In particular, the diagnosis of
primary sclerosing cholangitis generally requires specific biochemical, cholangiographic,
and specialist-supported evaluation, which was not systematically available for all patients.
Combining these infrequent and diagnostically heterogeneous conditions with articular,
dermatologic, and ocular manifestations could therefore have introduced outcome misclas-
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sification and unstable estimates. Their exclusion was an operational decision intended to
preserve a consistent primary outcome and should not be interpreted as indicating limited
clinical relevance.

For consistency, the term “EIMs” used throughout the Section 3, tables, figures,
Section 4, and Section 5 refers exclusively to these documented predefined articular, der-
matologic, and ocular manifestations, rather than to the complete extraintestinal spectrum
of IBD. The source dataset recorded EIMs as a single mutually exclusive categorical vari-
able representing the main documented manifestation. Therefore, coexistence of articular,
dermatologic, and ocular manifestations in the same patient could not be assessed reliably.

The main independent variables were sex, age at diagnosis, IBD type, Montreal
location/extent category at diagnosis, prior hospitalization, treatment adherence, current
intestinal symptoms at evaluation, and treatment pattern. Sex was categorized as male or
female. IBD type was categorized as ulcerative colitis or Crohn’s disease. Age at diagnosis
was analyzed as a continuous variable.

Because the conventional Montreal classification uses different location and extent
categories for Crohn’s disease and ulcerative colitis, the original disease-specific codes
were combined into a four-level institutional variable for the pooled analysis. Category 0
corresponded to L1 Crohn’s disease; category 1 corresponded to L2 Crohn’s disease or E1
ulcerative colitis; category 2 corresponded to L3 Crohn’s disease or E2 ulcerative colitis;
and category 3 corresponded to L4 Crohn’s disease or E3 ulcerative colitis. No separate
category 4 was retained in the final analytic variable. These harmonized categories were
operational groupings and should not be interpreted as conventional Montreal categories
or as a strictly ordinal measure of disease severity. For regression analysis, category 3 was
compared with categories 0–2 because it showed the clearest descriptive contrast according
to EIM status.

Prior hospitalization was initially described in four categories: none, one, two, and
three or more. For crude regression analysis, hospitalization history was collapsed as any
prior hospitalization versus none to reduce sparse-cell instability. Treatment adherence
was categorized as good or poor according to the classification documented by the treating
clinical team in the medical record. The retrospective records did not consistently specify
whether this classification was based on patient self-report, physician judgment, pharmacy
dispensing data, or another formal adherence assessment. Therefore, adherence should be
interpreted as a routinely documented clinical variable rather than as a measure obtained
using a validated adherence instrument.

Current intestinal symptoms were assessed at the evaluated clinical encounter and
harmonized as present or absent. For ulcerative colitis, symptoms included diarrhea, rectal
bleeding, tenesmus, abdominal pain, or combinations of these manifestations. For Crohn’s
disease, the source variable recorded current symptoms as present or absent without a
consistently available symptom-specific breakdown. This variable reflected documented
symptoms at the evaluated clinical encounter and was not considered a validated measure
of inflammatory disease activity. Validated disease activity indices, including the Mayo
score for ulcerative colitis and the Crohn’s Disease Activity Index for Crohn’s disease, were
not included because they were not systematically calculated or documented across the
retrospective records. Similarly, C-reactive protein and fecal calprotectin measurements
were not consistently available for all patients or obtained at a standardized time point
corresponding to EIM ascertainment. Therefore, these measures could not be incorporated
reliably into the comparative or regression analyses.

Treatment pattern was defined according to the main therapeutic regimen documented
at the evaluated clinical encounter. The retrospective records did not consistently provide
the exact dates of anti-TNF or azathioprine initiation, treatment modification, or EIM onset.
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Therefore, it was not possible to reliably determine whether these treatments preceded
the development of EIMs or were initiated afterward as part of the management of more
complex intestinal or extraintestinal disease. The anti-TNF plus azathioprine category was
therefore included only in the crude exploratory analysis because it may reflect disease
complexity and confounding by indication. Treatment variables were not included in the
adjusted model to reduce overfitting and the risk of collider bias related to disease severity.
Smoking status was not included because it was not systematically documented in the
available clinical records. Approximate disease duration could be derived from age and age
at diagnosis, but exact dates of symptom onset and diagnosis were not uniformly available.
Previous surgery was also not incorporated as a pooled covariate because surgical history
was recorded using different definitions for Crohn’s disease and ulcerative colitis and could
not be harmonized reliably across the full cohort.

2.4. Data Collection Procedures

Data were abstracted through a structured review of electronic medical records and
complementary clinical documentation. EIMs were identified from diagnoses explicitly
documented in the medical record by the treating clinical team or, when available, by a rel-
evant specialist in rheumatology, dermatology, or ophthalmology. Specialist confirmation
was not uniformly available and was not required for all cases because of the retrospective
design. The research team did not independently diagnose or clinically re-adjudicate EIMs.
Records containing only nonspecific symptoms without a documented clinical diagnosis,
or insufficient information to classify the manifestation, were not considered positive for
EIMs. Investigators used a standardized data collection form to capture sociodemographic
variables, IBD phenotype at diagnosis, Montreal location/extent category, prior hospital-
izations, treatment regimen, medication adherence, current symptoms, medication-related
adverse events, and EIM status. Adherence and current symptom status were extracted as
documented by the treating clinical team; the investigators did not retrospectively reclassify
adherence using pharmacy records or apply a validated adherence questionnaire.

Because the study relied on routinely documented retrospective data, disease activity
was not assessed using a standardized protocol at a uniform time point. Mayo and CDAI
scores were inconsistently available, and inflammatory biomarkers such as C-reactive
protein and fecal calprotectin had been requested according to clinical need rather than as
part of a predefined study schedule. Consequently, isolated values could not be assumed
to represent disease activity at the time when an EIM developed or was documented.

Data were entered into a password-protected database using coded identifiers. To
minimize transcription error, internal consistency checks were performed, and a subset of
records underwent verification by cross-review.

2.5. Statistical Analysis

Categorical variables were summarized as frequencies and percentages. Continuous
variables were summarized as mean and standard deviation. Descriptive comparisons
were made between patients with and without EIMs according to the primary analytic EIM
definition. Because of small expected cell counts in several categories, these descriptive
comparisons were interpreted cautiously, and formal inference was based primarily on
crude and adjusted regression models.

Crude odds ratios (ORs) and 95% confidence intervals (CIs) were estimated using
univariable logistic regression with EIM status as the dependent variable. Candidate
variables were selected based on clinical relevance, observed descriptive contrasts, and
the need to avoid sparse-cell instability. Prior hospitalization was collapsed as any prior
hospitalization versus none for crude regression analysis. The anti-TNF plus azathioprine
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comparison was reported descriptively because treatment pattern may reflect disease
complexity rather than causal exposure.

To estimate adjusted associations with EIMs, we fitted a parsimonious multivariable
logistic regression model. Because only 27 EIM events were available, the number of
predictors was deliberately restricted to four clinically relevant variables: IBD type, age
at diagnosis, sex, and harmonized Montreal category 3 versus categories 0–2. This corre-
sponded to approximately 6.8 EIM events per predictor parameter. No automated stepwise
selection procedure was used. Treatment variables and other factors with sparse categories
were excluded from the adjusted model because their inclusion could have increased model
instability and overfitting. The Montreal variable was also collapsed into category 3 versus
categories 0–2 to reduce sparse-cell problems. Adjusted ORs with 95% CIs and two-sided p
values were reported. Given the limited event count, the adjusted model was considered
exploratory, and its estimates were interpreted cautiously.

Potential confounders not entered into the adjusted model were assessed according
to their availability, comparability across IBD subtypes, temporal interpretability, and
potential role in the causal pathway. Smoking status was unavailable, previous surgery was
not recorded using a harmonized definition across ulcerative colitis and Crohn’s disease,
and current treatment did not provide a reliable measure of cumulative or pre-EIM biologic
exposure. Approximate disease duration was not included because the limited number of
EIM events required restriction of the model and because it was derived from age-related
variables rather than uniformly documented dates of disease onset. Residual confounding
by these factors could therefore not be excluded.

All analyses were performed using Stata version 18 (StataCorp LLC, College Station,
TX, USA). Statistical significance was defined as a two-sided p value < 0.05.

2.6. Ethical Considerations

This study followed the principles of the Declaration of Helsinki and was conducted
using a retrospective design based exclusively on review of existing clinical records, without
direct patient contact or modification of clinical care. The protocol, version 01 dated 27 May
2025, was reviewed and approved by the Institutional Committee of Ethics and Scientific
Integrity of Universidad Privada Norbert Wiener (CIEIC-UPNW; Exp. No. A0047-2025).

Given the use of secondary clinical data, confidentiality was protected through
anonymization and coding, restricted access to records and databases, and reporting
of results only in aggregate form.

3. Results
The cohort included 162 adults with IBD. The mean age was 50.6 ± 18.3 years, and

the mean age at diagnosis was 41.7 ± 17.5 years. Overall, 54.9% of patients were female,
and ulcerative colitis was the most frequent IBD type, accounting for 71.0% of the cohort.
At diagnosis, most patients were classified within harmonized Montreal location/extent
category 3 (40.7%) or category 2 (34.0%). Nearly two-thirds of patients had no prior hospi-
talizations (63.6%). Using the primary analytic definition, 83.3% of patients (n = 135) had
no documented predefined articular, dermatologic, or ocular EIMs, whereas 16.7% (n = 27)
had at least one documented predefined EIM (Table 1). Medication-related adverse events
were uncommon, with 90.7% of patients having no recorded adverse event. Treatment was
dominated by anti-TNF monotherapy (50.0%) and 5-ASA only (22.2%). Most patients had
good documented treatment adherence (80.9%) and no current intestinal symptoms at the
evaluated clinical encounter (67.9%) (Table 2).
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Table 1. Demographic and clinical characteristics of the inflammatory bowel disease cohort.

Variable n (%)

Age, years 50.6 ± 18.3
Age at diagnosis, years 41.7 ± 17.5
Sex
Male 73 (45.1)
Female 89 (54.9)
IBD type
Ulcerative colitis 115 (71.0)
Crohn’s disease 47 (29.0)
Harmonized Montreal location/extent category at diagnosis
Category 0 14 (8.6)
Category 1 27 (16.7)
Category 2 55 (34.0)
Category 3 66 (40.7)
Number of hospitalizations
None 103 (63.6)
One 38 (23.5)
Two 12 (7.4)
Three or more 9 (5.6)
Documented predefined EIM status
No articular, dermatologic, or ocular EIM 135 (83.3)
At least one articular, dermatologic, or ocular EIM 27 (16.7)

Note: Data are presented as mean ± standard deviation for continuous variables and n (%) for categorical variables.
Documented predefined EIMs included articular, dermatologic, or ocular involvement explicitly recorded in
the clinical record. Hepatobiliary and other autoimmune manifestations were not included in the primary
analytic outcome because of their very low frequency and diagnostic heterogeneity. The Montreal categories were
harmonized for the pooled analysis as follows: category 0, L1 Crohn’s disease; category 1, L2 Crohn’s disease or
E1 ulcerative colitis; category 2, L3 Crohn’s disease or E2 ulcerative colitis; and category 3, L4 Crohn’s disease or
E3 ulcerative colitis. These operational categories do not represent the conventional Montreal classification as a
single ordinal scale. Abbreviations: IBD, inflammatory bowel disease; EIM, extraintestinal manifestation.

The distribution of documented predefined EIMs included in the primary analytic
definition is shown in Table 3. Articular involvement was the most frequent manifestation,
affecting 11.7% of the total cohort (n = 19). Dermatologic and ocular manifestations were less
frequent, each accounting for 2.5% of the cohort (n = 4 and n = 4, respectively). No patient
was assigned to more than one EIM category in the source dataset. However, because EIMs
were recorded using a single mutually exclusive categorical field, this finding should not
be interpreted as evidence that overlapping manifestations were clinically absent.

When stratified by EIM status, patients with and without EIMs had broadly sim-
ilar mean age (48.7 ± 15.1 vs. 51.0 ± 18.9 years) and age at diagnosis (38.4 ± 11.8 vs.
42.4 ± 18.4 years). The EIM group had a higher proportion of Crohn’s disease than the
non-EIM group (40.7% vs. 26.7%). Montreal category 3 was also more frequent among
patients with EIMs than among those without EIMs (66.7% vs. 35.6%). Prior hospitalization
patterns were broadly comparable between groups. Anti-TNF monotherapy was the most
common regimen in both groups, although anti-TNF plus azathioprine was more frequent
among patients with EIMs (22.2% vs. 8.9%). Good adherence predominated in both groups,
and current symptoms were recorded in 37.0% of patients with EIMs and 31.1% of those
without EIMs (Table 4).

In crude logistic regression, harmonized Montreal category 3 was associated with
higher odds of documented predefined EIMs compared with categories 0–2 (OR 3.63,
95% CI 1.51–8.69; p = 0.005). Crohn’s disease showed higher crude odds of EIMs than ulcer-
ative colitis, although this association did not reach statistical significance (OR 1.89, 95% CI
0.80–4.46; p = 0.165). Female sex was not associated with EIMs in crude analysis (OR 0.72,
95% CI 0.31–1.65; p = 0.526). Prior hospitalization, poor adherence, and current symptoms
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were also not significantly associated with EIMs. Anti-TNF plus azathioprine showed a pos-
itive but non-significant crude association (OR 2.93, 95% CI 0.99–8.66; p = 0.085) (Table 5).
This finding was interpreted descriptively because treatment timing in relation to EIM
onset could not be established and the observed pattern may reflect disease complexity or
treatment initiated after EIM recognition rather than causal exposure.

Table 2. Treatment, medication-related adverse events, adherence, and current symptoms.

Variable n (%)

Medication-related adverse events
None 147 (90.7)
Mild hypersensitivity 5 (3.1)
Severe hypersensitivity 2 (1.2)
Hematologic 2 (1.2)
Dermatologic 2 (1.2)
Cancer 1 (0.6)
Infections, non-TB 1 (0.6)
Tuberculosis 2 (1.2)
Standard treatment, harmonized
None 7 (4.3)
5-ASA only 36 (22.2)
Azathioprine only 4 (2.5)
Anti-TNF only 81 (50.0)
Ustekinumab 8 (4.9)
Anti-TNF + AZA 18 (11.1)
Anti-TNF + 5-ASA 3 (1.9)
5-ASA + AZA 2 (1.2)
Post-surgery, UC only 3 (1.9)
Treatment adherence
Good 131 (80.9)
Poor 31 (19.1)
Current intestinal symptoms
No 110 (67.9)
Yes 52 (32.1)

Note: Data are presented as n (%). Medication-related adverse events correspond to events documented in the
clinical record during follow-up. Standard treatment reflects the main therapeutic regimen documented at the
evaluated clinical encounter. Treatment adherence reflects the good/poor classification recorded by the treating
clinical team; the underlying assessment method was not uniformly specified. Current intestinal symptoms
were harmonized as present or absent at the evaluated clinical encounter and should not be interpreted as a
validated measure of inflammatory disease activity. Abbreviations: UC, ulcerative colitis; TB, tuberculosis; 5-ASA,
5-aminosalicylates; AZA, azathioprine; anti-TNF, anti-tumor necrosis factor.

Table 3. Distribution of documented predefined extraintestinal manifestations included in the
primary analytic definition.

Type of Extraintestinal Manifestation n %

None 135 83.3
Articular 19 11.7
Dermatologic 4 2.5
Ocular 4 2.5
Total 162 100.0

Note: This table summarizes the documented predefined EIM categories included in the primary analytic
classification. Patients were classified as having EIMs when articular, dermatologic, or ocular involvement
was documented in the clinical record. The source variable was mutually exclusive and recorded one main
EIM category per patient; therefore, the coexistence of multiple EIM categories could not be evaluated reliably.
Abbreviations: EIM, extraintestinal manifestation.
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Table 4. Descriptive characteristics according to the presence of documented predefined extraintesti-
nal manifestations.

Variable No EIMs (n = 135) With EIMs (n = 27)

Age, years 51.0 ± 18.9 48.7 ± 15.1
Age at diagnosis, years 42.4 ± 18.4 38.4 ± 11.8
IBD type

Ulcerative colitis 99 (73.3) 16 (59.3)
Crohn’s disease 36 (26.7) 11 (40.7)

Sex
Male 59 (43.7) 14 (51.9)
Female 76 (56.3) 13 (48.1)

Harmonized Montreal location/extent
category at diagnosis

Category 0 12 (8.9) 2 (7.4)
Category 1 24 (17.8) 3 (11.1)
Category 2 51 (37.8) 4 (14.8)
Category 3 48 (35.6) 18 (66.7)

Number of hospitalizations
0 88 (65.2) 15 (55.6)
1 30 (22.2) 8 (29.6)
2 9 (6.7) 3 (11.1)
≥3 8 (5.9) 1 (3.7)

Standard treatment
None 7 (5.2) 0 (0.0)
5-ASA only 33 (24.4) 3 (11.1)
Azathioprine only 4 (3.0) 0 (0.0)
Anti-TNF only 66 (48.9) 15 (55.6)
Ustekinumab 8 (5.9) 0 (0.0)
Anti-TNF + AZA 12 (8.9) 6 (22.2)
Anti-TNF + 5-ASA 2 (1.5) 1 (3.7)
5-ASA + AZA 2 (1.5) 0 (0.0)
Post-surgery 2 (1.5) 1 (3.7)

Treatment adherence
Good 111 (82.2) 20 (74.1)
Poor 24 (17.8) 7 (25.9)

Current symptoms
No 93 (68.9) 17 (63.0)
Yes 42 (31.1) 10 (37.0)

Note: Data are presented as mean ± standard deviation for continuous variables and n (%) for categorical variables.
EIMs were defined according to the primary analytic classification, including articular, dermatologic, or ocular
involvement. Because of small expected cell counts in several categories, this table is presented descriptively
and formal inference is reported in the crude and adjusted regression models. Treatment adherence reflects the
classification documented in the clinical record, whereas current symptoms were harmonized as present or absent
at the evaluated clinical encounter. Neither variable was obtained using a standardized validated instrument. The
Montreal categories were harmonized for the pooled analysis as follows: category 0, L1 Crohn’s disease; category
1, L2 Crohn’s disease or E1 ulcerative colitis; category 2, L3 Crohn’s disease or E2 ulcerative colitis; and category 3,
L4 Crohn’s disease or E3 ulcerative colitis. These operational categories do not represent the conventional Montreal
classification as a single ordinal scale. Abbreviations: EIM, extraintestinal manifestation; IBD, inflammatory bowel
disease; 5-ASA, 5-aminosalicylates; AZA, azathioprine; anti-TNF, anti-tumor necrosis factor.

Given the limited number of EIM events, a parsimonious adjusted logistic regression
model was fitted. In this exploratory model, harmonized Montreal category 3 retained
a statistically significant adjusted association with documented predefined EIMs (aOR
3.12, 95% CI 1.19–8.18; p = 0.021). Crohn’s disease showed a positive but non-significant
association (aOR 1.55, 95% CI 0.56–4.31; p = 0.400). Age at diagnosis was not independently
associated with EIMs (aOR 0.98 per year, 95% CI 0.95–1.01; p = 0.187), and female sex was
also not associated with EIMs after adjustment (aOR 0.78, 95% CI 0.31–1.91; p = 0.585)
(Table 6).
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Table 5. Crude odds ratios for factors associated with documented predefined extraintestinal mani-
festations in patients with inflammatory bowel disease.

Variable Crude OR 95% CI p Value

Female sex 0.72 0.31–1.65 0.526
Crohn’s disease vs. ulcerative colitis 1.89 0.80–4.46 0.165
Montreal category 3 vs. categories 0–2 3.63 1.51–8.69 0.005
Any prior hospitalization vs. none 1.50 0.65–3.46 0.384
Poor adherence vs. good adherence 1.62 0.62–4.26 0.420
Current symptoms vs. no symptoms 1.30 0.55–3.08 0.652
Anti-TNF + AZA vs. other treatment regimens 2.93 0.99–8.66 0.085

Note: Crude odds ratios were estimated using the primary analytic EIM definition as the dependent variable.
Prior hospitalization was collapsed as any prior hospitalization versus none to reduce sparse-cell instability. The
anti-TNF + AZA comparison is reported descriptively because the available records did not consistently establish
whether treatment preceded or followed EIM onset, and the observed association may reflect disease complexity
or confounding by indication rather than causal exposure. Abbreviations: OR, odds ratio; CI, confidence interval;
EIM, extraintestinal manifestation; AZA, azathioprine; anti-TNF, anti-tumor necrosis factor.

Table 6. Parsimonious adjusted model for factors associated with documented predefined extrain-
testinal manifestations in patients with inflammatory bowel disease.

Variable Adjusted OR 95% CI p Value

Crohn’s disease vs. ulcerative colitis 1.55 0.56–4.31 0.400
Age at diagnosis, per year 0.98 0.95–1.01 0.187
Female sex 0.78 0.31–1.91 0.585
Montreal category 3 vs. categories 0–2 3.12 1.19–8.18 0.021

Note: This parsimonious adjusted model was specified because only 27 EIM events were available. The model
included four predictor parameters, corresponding to approximately 6.8 EIM events per parameter. Predictor
inclusion was restricted based on clinical relevance and the need to reduce overfitting and sparse-cell instability;
no automated stepwise selection procedure was used. Age at diagnosis was modeled as a continuous variable.
Harmonized Montreal category 3 was compared against categories 0–2. The reference categories were ulcerative
colitis, male sex, and Montreal categories 0–2. Treatment variables were not included because of the limited event
count, sparse categories, and the possibility of confounding by indication. Therefore, the adjusted estimates
should be interpreted as exploratory. p values are two-sided. Abbreviations: OR, odds ratio; CI, confidence
interval; EIM, extraintestinal manifestation.

The forest plot shows that harmonized Montreal category 3 was the only variable
that retained a statistically significant adjusted association with EIMs in the parsimonious
exploratory model, whereas the confidence intervals for Crohn’s disease, age at diagnosis,
and female sex crossed the null value (Figure 1).

Figure 1. Forest plot of adjusted odds ratios for factors associated with documented predefined
extraintestinal manifestations in patients with inflammatory bowel disease. The adjusted model was
specified parsimoniously because only 27 EIM events were available. Odds ratios are shown on a
logarithmic scale, and horizontal lines represent 95% confidence intervals. Harmonized Montreal
category 3 retained a statistically significant adjusted association with EIMs, whereas the confidence
intervals for Crohn’s disease, age at diagnosis, and female sex crossed the null value. Given the
limited number of EIM events, these estimates should be interpreted as exploratory.
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4. Discussion
In this retrospective cohort of adults with inflammatory bowel disease treated at a

Peruvian tertiary hospital, nearly one in six patients had at least one documented prede-
fined extraintestinal manifestation involving the articular, dermatologic, or ocular systems.
Articular involvement was the predominant manifestation, whereas dermatologic and ocu-
lar manifestations were uncommon and no overlap between EIM categories was recorded.
Although patients with EIMs showed a higher proportion of Crohn’s disease and more
frequent harmonized Montreal category 3 involvement at diagnosis, Montreal category
3 was the only variable that retained a statistically significant adjusted association in the
parsimonious exploratory model. These findings suggest that, in this hospital-based co-
hort, the harmonized category 3 phenotype, comprising E3 ulcerative colitis or L4 Crohn’s
disease, was the main clinical factor associated with extraintestinal disease expression.

The frequency of documented predefined EIMs in our cohort was lower than most
contemporary international estimates. We identified at least one articular, dermatologic, or
ocular EIM in 16.7% of patients. In comparison, Kilic et al. [8] reported these manifestations
in 24% of patients with IBD, while the prospective EXTRA study found a prevalence of
27.6% [9]. Khrom et al. [10] and Pérez-Jeldres et al. [17] reported frequencies of approx-
imately 27% and 29%, respectively. Conversely, our estimate was similar to the 16.3%
reported by Sîngeap et al. [19]. These differences likely reflect variation in case definitions
and ascertainment methods. Because our primary outcome was restricted to manifestations
explicitly documented in clinical records and excluded hepatobiliary and other systemic
conditions, the observed frequency should not be interpreted as the full extraintestinal
burden of IBD.

The exclusion of hepatobiliary manifestations, particularly primary sclerosing cholan-
gitis, further narrowed the primary outcome. Although primary sclerosing cholangitis is a
clinically important IBD-associated condition that may evolve independently of intestinal
activity [7,14,15], its retrospective identification requires adequate biochemical, imaging,
and specialist documentation. These data were not consistently available, and only a few
hepatobiliary manifestations were recorded. Their inclusion could therefore have increased
diagnostic heterogeneity and produced unstable estimates. Accordingly, the reported
prevalence represents documented predefined articular, dermatologic, and ocular EIMs
rather than the complete extraintestinal spectrum of IBD.

Retrospective ascertainment may also have contributed to the relatively low frequency
observed in our cohort. Only explicitly documented diagnoses were counted; therefore,
mild, intermittent, resolved, externally managed, or subclinical manifestations may have
been missed. The absence of systematic rheumatologic, dermatologic, and ophthalmologic
screening, together with variation in documentation practices, may have further reduced
case detection. Accordingly, under-ascertainment may have contributed substantially to
the lower frequency compared with prospective studies, and the observed 16.7% should be
interpreted as the frequency of documented predefined EIMs rather than the cumulative
burden of extraintestinal disease.

The distribution of documented predefined EIMs was consistent with previous evi-
dence. Articular involvement was the most frequent manifestation, whereas dermatologic
and ocular involvement was less common. This pattern agrees with Sanat et al. [12], the
EXTRA study [9], and the multicohort analysis by Khrom et al. [10], all of which identified
musculoskeletal manifestations as the predominant EIM category. ECCO guidelines sim-
ilarly emphasize the importance of rheumatologic assessment when axial or peripheral
involvement is suspected [7]. Although this internal distribution supports the clinical
coherence of our findings, the low frequencies of dermatologic and ocular manifestations
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may partly reflect limited specialist referral, incomplete documentation, and the absence of
systematic screening.

No overlap between articular, dermatologic, and ocular EIM categories was identified
in the analytic dataset. However, overlapping manifestations are clinically possible in IBD,
and this result should be interpreted cautiously. Because the source variable assigned each
patient to a single main documented EIM category, coexisting manifestations may have
been incompletely recorded or reduced to the manifestation considered most clinically
relevant at the evaluated encounter. Therefore, the absence of recorded overlap may reflect
the structure of the retrospective classification rather than the true absence of multiple
EIMs in individual patients.

Harmonized Montreal category 3 retained a statistically significant adjusted associa-
tion with documented predefined EIMs in the exploratory model. This operational category
combined E3 extensive colitis in ulcerative colitis with L4 upper gastrointestinal involve-
ment in Crohn’s disease. Because these are clinically distinct phenotypes, the combined
category should not be interpreted as a conventional Montreal classification or as an ordinal
measure of disease severity. Previous studies have reported associations between EIMs and
extensive colitis in ulcerative colitis, as well as non-isolated ileal involvement in Crohn’s
disease [10,19]. ECCO also recognizes that some EIMs parallel intestinal inflammatory
activity, whereas others may evolve independently [7]. Therefore, category 3 may serve as
a pragmatic marker for closer systemic assessment, but this exploratory finding requires
confirmation in larger disease-specific analyses.

Clinically, harmonized Montreal category 3 may help identify patients who warrant
closer assessment for documented predefined EIMs. Routine follow-up could include
targeted questioning about inflammatory joint symptoms, skin lesions, and ocular com-
plaints, together with timely referral to rheumatology, dermatology, or ophthalmology
when indicated [7]. However, this exploratory category should not be used alone to in-
tensify treatment, determine prognosis, or establish a fixed screening schedule. Rather,
it should complement disease activity assessment, treatment history, and individualized
clinical judgment.

Crohn’s disease was more frequent among patients with documented predefined
EIMs, but the adjusted association was not statistically significant. The direction of the
estimate was consistent with previous evidence showing higher frequencies of joint, skin,
and ocular manifestations in Crohn’s disease than in ulcerative colitis [8,19]. Pérez-Jeldres
et al. [17] reported a similar pattern in a Latin American cohort, while ocular involvement
has also been described more frequently in Crohn’s disease [8,20]. However, the wide
confidence interval in our analysis indicates limited precision. Therefore, the result should
not be interpreted as evidence that Crohn’s disease is unrelated to EIMs, but rather as an
inconclusive estimate constrained by the small number of events.

Female sex, age at diagnosis, previous hospitalization, treatment adherence, and
current intestinal symptoms were not significantly associated with documented predefined
EIMs. However, current symptoms were derived from routine clinical documentation and
did not represent a validated measure of disease activity. Mayo and CDAI scores were not
systematically available, while C-reactive protein and fecal calprotectin were inconsistently
measured in relation to EIM onset. Previous evidence indicates that some EIMs may parallel
intestinal activity, whereas others can persist or develop independently [7,9]. Therefore,
the absence of an association with current symptoms should not be interpreted as evidence
that intestinal inflammation is unrelated to EIMs, and residual confounding by disease
activity remains possible.

The crude association between anti-TNF plus azathioprine and documented prede-
fined EIMs should be interpreted cautiously. The retrospective records did not consistently
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establish whether treatment began before or after EIM onset; therefore, the finding cannot
support a causal interpretation. More plausibly, it may reflect confounding by indication,
because patients with more complex, refractory, or extraintestinal disease may be more
likely to receive combination therapy. Similar treatment patterns among patients with EIMs
have been reported previously [17], and responses of EIMs to advanced therapies vary by
manifestation and therapeutic agent [16]. Accordingly, this association was retained only
as a descriptive crude finding, and longitudinal studies with clearly documented treatment
and EIM dates are needed to establish temporality.

The main contribution of this study is the provision of real-world data on documented
predefined EIMs in a Peruvian tertiary-care cohort. Articular involvement predominated,
and harmonized Montreal category 3 retained a statistically significant adjusted association
with EIMs in the exploratory model. However, the single-center referral setting may
have selected patients with greater disease complexity, more frequent specialist follow-
up, or greater access to advanced therapies. Differences in referral pathways, diagnostic
practices, treatment access, and clinical documentation may therefore limit applicability to
the broader Peruvian IBD population, rural or non-referral settings, and other healthcare
systems. External validation is required before broader application of these findings.

This study has several strengths. It evaluated a clinically characterized cohort of adults
with IBD and included relevant demographic, disease-related, treatment, adherence, and
hospitalization variables. The analysis used a predefined outcome restricted to documented
articular, dermatologic, and ocular EIMs, thereby reducing heterogeneity from less consis-
tently recorded systemic conditions. In addition, the parsimonious multivariable model
allowed adjusted associations to be explored while limiting the number of predictors in
view of the small number of EIM events.

Several limitations should be acknowledged. The retrospective, single-center design
limits causal inference and external validity. The cohort may not represent patients with
milder disease managed outside tertiary referral hospitals, and differences in referral
criteria, access to biologic therapy, multidisciplinary assessment, and documentation prac-
tices may limit applicability to other settings. EIM ascertainment depended on diagnoses
recorded in clinical records, without uniform specialist confirmation or independent adju-
dication. Consequently, mild, intermittent, nonspecific, externally managed, or previously
resolved manifestations may have been missed or misclassified, particularly in patients who
did not undergo systematic rheumatologic, dermatologic, or ophthalmologic assessment.
The reported frequency should therefore be interpreted as the prevalence of documented
predefined EIMs rather than the complete cumulative burden of extraintestinal disease.

In addition, EIMs were recorded as a single mutually exclusive category, which
prevented reliable assessment of overlapping articular, dermatologic, and ocular mani-
festations and may have underestimated the complexity of extraintestinal involvement.
Treatment adherence was based on the good/poor classification available in routine clini-
cal documentation, but the underlying assessment method was not uniformly recorded.
Therefore, potential differences between self-reported adherence, physician assessment,
and pharmacy-based adherence could not be evaluated. Current symptom status was also
derived from routine documentation and harmonized across IBD subtypes, which may
have reduced the clinical detail and comparability of this variable.

Objective disease activity could not be evaluated adequately because Mayo and CDAI
scores were not systematically documented, while C-reactive protein and fecal calprotectin
were unavailable for many patients or were measured at time points unrelated to EIM
ascertainment. Consequently, adjustment for inflammatory activity was not possible, and
residual confounding remains likely. Smoking status was also inconsistently documented,
while previous surgery could not be harmonized across ulcerative colitis and Crohn’s
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disease. Approximate disease duration was excluded because disease onset was not
uniformly recorded and the limited number of EIM events restricted model complexity.
Finally, treatment data did not capture cumulative anti-TNF or azathioprine exposure or
consistently establish whether therapy preceded EIM onset. Therefore, confounding by
indication and reverse temporality cannot be excluded.

The small number of EIM events reduced statistical power and restricted the com-
plexity of the adjusted model. Although only four clinically relevant predictors were
included, the model had approximately 6.8 events per parameter; therefore, some over-
fitting and coefficient instability cannot be excluded. The adjusted estimates, particularly
those with wide confidence intervals, should be interpreted as exploratory. In addition, the
cross-sectional assessment prevented evaluation of temporal relationships among intestinal
activity, treatment exposure, and EIM onset or remission.

5. Conclusions
In conclusion, documented articular, dermatologic, or ocular extraintestinal mani-

festations were present in a minority of adults with inflammatory bowel disease, with
articular involvement being the most frequent manifestation. The harmonized Montreal
category 3 retained a statistically significant adjusted association with documented EIMs in
the exploratory model, suggesting that this combined phenotype may help flag patients
for closer systemic assessment. Although Crohn’s disease and combination therapy with
anti-TNF plus azathioprine showed clinically relevant patterns, these findings should be
interpreted cautiously because of limited precision and potential confounding by disease
severity. Overall, the harmonized category 3 phenotype may serve as a pragmatic clinical
alert for targeted review of articular, dermatologic, and ocular symptoms and timely multi-
disciplinary referral when indicated. Nevertheless, it should not be used as a stand-alone
risk-stratification or treatment decision tool, and external validation is required before this
association can be applied beyond similar tertiary referral settings.
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