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Background: Ulcerative colitis (UC) is classified by both activity and extent. Accumulating evidence suggests that disease extent is an 
independent factor in determining poor prognosis. However, there is a significant lack of blood biomarkers that mirror lesion reach, 
clinicians still rely on repeated endoscopy to determine disease activity and mucosal healing. Omentin-1 is an adipokine secreted mainly by 
visceral adipose tissue and intestinal goblet cells that has been reported to exert anti-inflammatory and epithelial-barrier-enhancing effects. 
Therefore, we hypothesized that serum omentin-1 correlates with disease extent and predicts primary response to infliximab (IFX).
Methods: Consecutive UC patients (n = 126) were enrolled and stratified by Montreal classification into distal (E1/E2, n = 84) or 
extensive (E3, n = 42) disease. Serum omentin-1 was quantified by ELISA. Clinical activity (partial Mayo) and endoscopic activity 
(MES) were recorded. Among 36 subjects who received standard IFX induction, response was assessed at week 14.
Results: Among the 126 UC patients, serum omentin-1 levels were significantly lower in extensive than distal colitis [median: 48.60 
(38.28–67.35) ng/mL vs 62.70 (58.48–73.88) ng/mL, p < 0.01]. By controlling for clinical and endoscopic activity scores between 
groups, we found that serum omentin-1 levels differed between patients with different UC disease extents at the same level of disease 
activity, suggesting that serum omentin-1 can effectively predict the disease extent of UC independently of disease activity. In the IFX 
cohort (n = 36), responders (n = 23) exhibited higher baseline serum omentin-1 than non-responders. Extent-stratified analysis revealed 
that the discriminative capacity was confined to extensive colitis, with no significant predictive value in distal disease.
Conclusion: Serum omentin-1 quantifies UC extent independently of activity and predicts IFX response specifically in extensive 
colitis, offering a blood-based tool to map disease extent and guide biologic therapy. This finding may reduce the reliance on repeated 
colonoscopy and support therapeutic stratification in extensive disease.
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Introduction
Ulcerative colitis (UC) is one of the two major clinical subtypes of inflammatory bowel disease (IBD) and is characterized by 
continuous, superficial inflammation that begins in the rectum and may extend proximally. The condition follows a relapsing– 
remitting course and can culminate in life-threatening complications such as massive haemorrhage, toxic megacolon, and 
colitis-associated cancer.1,2 Over the past two decades its global incidence has risen steeply, yet the etiology remains elusive 
and curative therapy is still unavailable, prompting intensive efforts to identify biomarkers and therapeutic targets that can 
modify its natural history.3

UC is traditionally classified by both disease activity—the intensity of mucosal inflammation at a given time point—and 
disease extent, ie., the continuous segment of colon that is macroscopically involved. UC extent is classified using the Montreal 
classification: proctitis, left-sided, extensive; and can only be reliably determined by invasive colonoscopy.4 Studies have shown 
that the extent of UC is not only potentially associated with disease severity and long-term prognosis, but also holds significant 
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clinical importance for identifying high-risk patients and guiding individualized treatment strategies (such as the appropriate 
selection of biologics).5,6 However, disease activity and extent do not necessarily parallel each other. Accumulating evidence 
indicates that extent is an independent driver of hard outcomes—hospitalization, colectomy, colorectal neoplasia—yet biomarkers 
that specifically mirror anatomical spread are lacking.7 Consequently, clinicians still rely on repeated endoscopy to document 
extension or remission of disease, a practice that is costly, uncomfortable and carries procedural risk.

Biomarkers for IBD can help monitor the clinical activity of the disease. Currently, blood and stool tests, such as C-reactive 
protein (CRP) and fecal calprotectin, are commonly used in clinical practice to assess inflammation levels and treatment 
efficacy. Most of the currently available biomarkers actually deliver suboptimal performance. In contrast, endoscopy remains 
the most effective tool for evaluating inflammatory activity in IBD, with the key advantage of being able to localize the site of 
disease involvement. However, due to its invasiveness, its clinical application is limited. Therefore, to achieve better 
management of IBD, there is an urgent need to identify reliable, non-invasive, and cost-effective biomarkers that are also 
easily accessible. Omentin-1 (also termed intelectin-1) is an adipokine secreted mainly by visceral adipose tissue and intestinal 
goblet cells that exerts anti-inflammatory and epithelial-barrier–enhancing effects.8 Its serum level is typically reduced in 
obesity and metabolic syndrome,9 but its behaviour in IBD has been scantily explored. Our earlier case–control study in which 
serum omentin-1 was already shown to be lower in UC versus controls and to correlate with both clinical and endoscopic 
disease activity, as well as with mucosal healing.10 However, it remains unknown whether omentin-1 acts as a potential 
“extent-specific” serum biomarker that could non-invasively map disease distribution and refine risk stratification.

Here, we compared serum omentin-1 between distal (E1/E2) and extensive (E3) colitis in 126 UC patients and tested 
whether baseline levels predict infliximab response within each extent group. By scanning omentin-1 across the full 
disease extent, this study aim to provide further insight into the clinical value of serum omentin-1 in UC, thereby offering 
the prospect of fewer repeat colonoscopies and a more measured path to personalized, burden-matched care.

Methods
Ethical Considerations
The protocol of this study was approved by the Institutional Review Board for Clinical Research of Sichuan Provincial 
People’s Hospital, which was in accordance with the Declaration of Helsinki. Written informed consent were obtained 
from all participants enrolled.

Participants
Consecutive adults aged 18–70 years old were recruited from the Gastroenterology department of Sichuan Provincial People’s 
Hospital. As reported previously,11–13 diagnosis of ulcerative colitis was established by integrating symptom history, 
laboratory markers, radiological examinations, as well as colonoscopic and histopathological confirmation. Clinical disease 
intensity was quantified using the Partial Mayo Score (p-Mayo, range 0–9),14 which records stool frequency, rectal bleeding, 
and physician global assessment; scores were interpreted as remission (≤ 2), mild (3–4), moderate (5–6), or severe (7–9). 
Disease extent was determined by colonoscopy and classified according to the Montreal system: E1 (proctitis) when erythema, 
friability, or ulceration was confined to the rectum; E2 (left-sided colitis) when inflammation extended continuously from the 
rectum to the sigmoid and/or descending colon but stopped distal to the splenic flexure; and E3 (extensive colitis) when 
mucosal changes continued proximal to the splenic flexure, including the transverse and/or ascending colon. Endoscopic 
severity within each segment was graded with the four-point Mayo Endoscopic Score (MES, 0–3),15 with 0 indicating normal 
mucosa and 3 denoting spontaneous bleeding or deep ulceration. Patients starting standard IFX induction (5 mg kg−1, weeks 
0-2-6) were followed. Patients with complete, partial response or primary non-response were defined by the physician’s 
assessment of symptoms at week 12–14 after initial administration.12

Serum Collection and Omentin-1 Measurement
As reported previously,10 venous blood samples from all patients were collected in the morning on the day of colonoscopy, 
immediately centrifuged, aliquoted into cryotubes, and stored at –80 °C within 30 min. Samples were thawed only once 
immediately before the assay. Measurement of serum Omentin-1 levels was performed using a commercially available 
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enzyme-linked immunosorbent assay (ELISA) kit (BlueGene Biotech Co., Shanghai, China) according to the manufacturer’s 
instructions. Technicians were blinded to clinical data and endoscopic reports.

Statistics
The statistical analysis was performed using a Prism software Version 8.4 (Graphpad Software, San Diego, California, 
USA). Normality was checked by Shapiro–Wilk; Comparisons of participants’ characteristics between the two groups 
and comparisons of omentin-1 levels between the distal colitis and extensive colitis groups were performed using chi- 
squared tests for categorical variables and the Mann–Whitney test for continuous variables when the assumptions for the 
t-test were not met. The efficacy of serum omentin-1 in distinguishing different subgroups was assessed using ROC 
curves, and the area under the ROC curve (AUC) was used to evaluate the diagnostic accuracy of the test. p < 0.05 was 
considered statistically significant.

Results
Characteristics of the Participants
The characteristics of this study participants are detailed in Table 1. This study included 126 patients with UC. We categorized 
patients with UC into subgroups based on the disease extent: proctitis (E1, n = 35), left-sided colitis (E2, n = 49), extensive colitis 
(E3, n = 42). There were no statistically significant differences in age, gender, or body mass index (BMI) among the three groups. 
However, disease activity was significantly higher in the extensive colitis (E3) group, with both p-Mayo scores (5.1±3.1) and 
Mayo endoscopic scores (MES, 2.1±1.2) being significantly elevated compared to the other two groups (p = 0.0031 and 
p = 0.0057, respectively), indicating more severe disease activity in this subgroup.

Serum Omentin-1 Levels Differ by Disease Extent
Recently, we confirmed that serum omentin-1 is significantly reduced in UC relative to healthy controls.10 The next question was 
whether this reduction is linked to disease extent. To address this, we stratified the enrolled patients according to UC lesion 
location into two groups: distal colitis (Montreal E1/E2) and extensive colitis (E3). Comparison of serum omentin-1 levels 
between the two groups revealed that the extensive-colitis cohort had significantly lower values than the distal-colitis cohort 
(Figure 1), hinting that omentin-1 levels reflects the lesion sites rather than simply offering a generic read-out of inflammation 
intensity.

Table 1 Clinical Characteristics of UC Patients

UC p value

Proctitis (E1) Left-Sided Colitis (E2) Extensive Colitis (E3)

Number of subjects (n)a 35 49 42 –

Age (year) 39.1 ± 9.9 37.9 ± 10.5 38.9 ± 9.3 0.8342b

Gender (n)
Female 19 25 23 0.9241e

Male 16 24 19

BMI (kg/m2) 21.8 ± 2.0 22.3 ± 1.9 21.6 ± 2.2 0.2011b

Clinical activityc 3.5 ± 2.2 3.4 ± 2.4 5.1 ± 3.1 0.0031b

Endoscopic activityd 1.7 ± 0.8 1.5 ± 1.0 2.1 ± 1.2 0.0057b

Notes: Data are presented as mean ± SD when applicable. aPhenotypes of UC were classified according to the Montreal 
classification system. bOne-way ANOVA test, p < 0.05 was considered statistically significant. cClinical activity of UC was determined 
by partial Mayo score (p-Mayo, range 0–9 points). dEndoscopic activity was evaluated by Mayo endoscopic score (MES, range 0–3 
points). eChi-square test, p < 0.05 was considered statistically significant. 
Abbreviations: UC, ulcerative colitis; BMI, body mass index.
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Serum Omentin-1 Differs Between Distal and Extensive Colitis at Matched Clinical 
Activity
It should be noted that the distal-colitis and extensive-colitis groups in this cohort differed significantly in clinical activity 
(Supplementary Figure 1A). Because we had previously found serum omentin-1 to be negatively correlated with clinical 
activity,10 we re-stratified patients by activity grade to remove this potential bias. As shown in Figure 2A, omentin-1 levels in 

Figure 1 Serum omentin-1 levels differ by disease extent. Serum omentin-1 was quantified by ELISA. Patients were stratified by lesion location: distal colitis (Montreal E1/E2, 
n = 84) and extensive colitis (E3, n = 42). Each dot represents an individual subject. The Mann–Whitney test.

Figure 2 Serum omentin-1 differs between distal and extensive colitis at matched clinical activity. Clinical activity stratification: patients were classified as (A) clinically active 
(p-Mayo ≥ 3) or (B) clinically inactive (p-Mayo ≤ 2). Active subgroup divided into (C) mildly–moderately active (p-Mayo 3–6) and (D) severely active (p-Mayo ≥ 7). Serum 
omentin-1 was quantified by ELISA. ns = no significance, The Mann–Whitney test.
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clinically active patients remained markedly lower in the extensive-colitis group than in the distal-colitis group, whereas no such 
difference was observed in the clinically inactive cohort (Figure 2B). Further subdivision of the clinically active subset into 
mildly–moderately active (Figure 2C) and severely active (Figure 2D) yielded the same observation, underscoring that omentin-1 
levels reflects disease extent rather than symptom intensity alone.

Serum Omentin-1 Differs by Extent at Matched Endoscopic Activity
Similarly, to rule out the influence of endoscopic activity (Supplementary Figure 1B), we compared serum omentin-1 between 
the distal- and extensive-colitis groups at the same endoscopic stage. In the endoscopically active stratum (MES ≥ 2), omentin- 
1 levels remained significantly lower in extensive colitis than in distal colitis (Figure 3A). No difference was seen among 
patients in endoscopic remission (MES 0/1) (Figure 3B). Together with the findings described above, these data indicate that 
serum omentin-1 levels not only reflect disease severity but also convey information on disease extent.

Efficacy of Serum Omentin-1 as an Extent Marker for UC Evaluation
We next evaluated the diagnostic performance of serum omentin-1 in distinguishing extensive from distal colitis. ROC 
analysis yielded different AUC values that indicate different levels of diagnostic accuracy: sufficient (0.6–0.7), good 
(0.7–0.8), very good (0.8–0.9), and excellent (≥0.9).16 For discriminating distal from extensive UC, we found AUC = 
0.7326 and a cut-off value of 56.2 ng/mL in omentin-1 concentration was revealed (sensitivity of 66.67%, specificity of 
78.57%, LR (+) of 3.1, LR (-) of 0.4) (Figure 4A). Furthermore, the AUC was 0.8302 (a cut-off value of 50.65 ng/mL, 
sensitivity of 73.33%, specificity of 88.68%, LR (+) of 6.5, LR (-) of 0.3) in clinically active patients (Figure 4B), and the 
AUC was 0.8870 (a cut-off value of 51.25 ng/mL, sensitivity of 79.31%, specificity of 89.36%, LR (+) of 7.5, LR (-) of 
0.2) in endoscopically active patients (Figure 4C). These results strengthen our evidence that serum omentin-1 can be 
utilized for detecting UC extent in clinical use.

Omentin-1 Levels Predict Response to IFX in Patients with Extensive UC
Among 36 UC subjects who received standard IFX induction within our cohort, 23 achieved complete or partial response 
whereas 13 exhibited primary non-response. Figure 5A shows that responders entered therapy with significantly higher 
omentin-1 levels than eventual non-responders. ROC analysis confirmed that omentin-1 levels discriminated between 
these outcome categories across the whole IFX subset (Figure 5B). When the same treatment group was further stratified 
by lesion sites, the predictive power resided exclusively within extensive colitis (Figure 5C, D and Supplementary 
Figure 2). Collectively, these data indicate that serum omentin-1 may serve as a response-prediction tool specifically for 
patients with extensive UC.

Figure 3 Serum omentin-1 differs by extent at matched endoscopic activity. Endoscopic activity stratification: patients were classified as (A) endoscopically active (MES = 2/ 
3) or (B) endoscopically inactive (MES = 0/1). Serum omentin-1 was quantified by ELISA. ns = no significance, The Mann–Whitney test.
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Figure 4 Efficacy of serum omentin-1 for UC extent evaluation. Receiver-operating-characteristic (ROC) curves were constructed to assess the ability of serum omentin-1 
to discriminate extensive colitis from distal colitis. (A) Total study population (n = 126). (B) Clinically active subgroup (p-Mayo ≥ 3, n = 83). (C) Endoscopically active 
subgroup (MES ≥ 2, n = 76).

Figure 5 Omentin-1 levels Predict Response to infliximab (IFX) in Patients with extensive UC. UC patients (n = 36) received IFX induction therapy including 23 with 
complete or partial response and 13 with primary non-response. (A) Differences of serum omentin-1 were determined between patients with initial response to IFX and 
those who had primary non-response (fail). (B) Abilities of serum omentin-1 to discriminate IFX responders from primary non-responders were determined by ROC curve 
analysis was performed. p < 0.05 was considered significant. (C) Baseline levels of serum omentin-1 and (D) their discriminative abilities between IFX responders and non- 
responders were determined in patients with extensive UC. The Mann–Whitney test.
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Discussion
UC is judged by both how intense and how far the inflammation spreads, yet most studies have focused on the former, 
leaving the latter largely overlooked. We asked whether omentin-1—already shown in our earlier work to decrease when 
UC is active—might also mirror the disease extent.

Unraveling the molecular circuitry of IBD has remained a central theme in gastroenterology for decades. Recent 
evidence positions adipokines as important regulators of intestinal immunity.17 Among these, leptin, chemerin, and 
resistin have been linked to disease severity in both Crohn’s disease (CD) and UC,18 yet the contribution of omentin-1 
remains less-defined. Omentin-1 is synthesized and secreted by visceral adipocytes and, more relevant to the gut, by 
goblet and Paneth cells.9 Our group first reported a reduction in circulating omentin-1 in irritable bowel syndrome (IBS), 
where low concentrations correlated with heightened pro-inflammatory cytokine signatures, worse somatic symptom 
scores, and impaired quality of life. In an IBS mouse model, exogenous omentin-1 attenuated visceral hyperalgesia and 
decreased mucosal mast-cell infiltration, establishing a causal link between the adipokine and gut homeostasis.19 

Extending these observations to IBD, we recently demonstrated that serum omentin-1 levels were significantly lower 
in UC patients than in matched healthy controls and that concentrations scale inversely with both clinical and endoscopic 
activity.10 Collectively, these data situate omentin-1 as a biologically plausible participant in intestinal inflammation and 
support its utility as an accessible biomarker for monitoring disease activity.

Building on our previous work, the present study set out to examine whether serum omentin-1 carries disease extent 
information in UC. Management of UC relies on a thorough evaluation of several factors, including the activity scores and 
extent. Clinically, the intensity of inflammation dictates drug choice and dosing, and persistently high activity predicts 
hospitalization, colectomy and cancer. Not surprisingly, most trials have therefore concentrated on suppressing symptoms, 
treating extent as a background note. Recently, mechanistic IBD work—especially genotype analyses mapping CD to distinct 
gut sites—has driven home the point that, in UC as well, extent is an in-built trait with major clinical significance. A genome- 
wide association analysis has emphasized that disease extent is partly heritable and serves as the principal determinant of long- 
term disease behaviour in UC.7 The Montreal classification translates this genetic continuum into practical anatomy: lesions 
limited to the rectum (E1) or left colon (E2) behave differently from pancolitis (E3), and the boundary is no longer regarded as 
a mere technical detail. Distal disease (E1/E2) is linked to higher likelihood of clinical remission, whereas extensive disease 
(E3) predicts poorer response to agents such as vedolizumab and carries a markedly higher lifetime risk of colectomy and 
colitis-associated neoplasia.20 In this study, among the 126 patients, serum omentin-1 levels decreased progressively as the 
lesion extent extended beyond the splenic flexure, and patients with extensive colitis had significantly lower serum omentin-1 
levels than those with distal colitis. Next, by controlling for clinical and endoscopic activity scores between groups, we show 
that serum omentin-1 levels differed between patients with different UC disease extents at the same level of disease activity, 
suggesting that serum omentin-1 can effectively predict the disease extent of UC independently of disease activity.

Anti-TNF therapy has become a cornerstone in the management of IBD, altering the disease course for both CD and 
UC.21–24 Among these agents, IFX is the most extensively studied and has proven effective in inducing and maintaining 
clinical remission and mucosal healing.21 However, approximately one-third of patients experience primary non- 
response—defined as no or limited clinical benefit 12–14 weeks after induction—highlighting a critical unmet need.25,26 

Given the high cost, potential for serious adverse effects, and lack of universal efficacy, identifying reliable biomarkers to 
predict IFX response is essential.27 While several predictive factors have been proposed—including age, body weight, 
smoking status, disease duration, CRP, and albumin, most of them have not demonstrated utility, and many others remain 
controversial.27,28 In this study, we found that serum omentin-1 levels significantly discriminated between IFX responders and 
primary non-responders. Importantly, this discriminative capacity was not uniform across all UC subtypes: it was statistically 
significant in patients with extensive colitis but absent in those with distal disease. These findings suggest that omentin-1 may 
serve as a useful predictive biomarker specifically in the context of extensive UC, offering a blood-based tool to guide IFX 
initiation and avoid futile exposure in this high-risk population.

There are several limitations in the current study. First, the sample size was relatively small.The number of patients 
receiving biologic therapy was relatively small (36 cases), and further division into responders, partial responders, and non- 
responders resulted in even more limited sample sizes, which may affect the reliability of assessing the role of omentin-1 in 
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predicting response to biologic therapy. Our study aimed to preliminarily observe the expression trends of omentin-1 across 
different treatment response groups. Although the subgroup analysis is indeed limited by sample size, we hope that these 
findings can serve as a valuable reference and provide preliminary data for future larger-scale, multicenter studies. We suggest 
that subsequent research adopt larger sample sizes and prospective designs to validate our findings. Second, only serum 
omentin-1 was measured; mucosal omentin-1 levels and their association with extent remain unknown and should be assessed 
in future work. Third, the underlying mechanisms linking omentin-1 to lesion sites were not explored; functional and pathway 
studies are needed to clarify this association. Fourth, Fecal calprotectin and C-reactive protein (CRP) are well-established 
classic biomarkers for IBD and are of great significance in assessing disease activity. Analyzing the correlation between 
omentin-1 and established biomarkers such as calprotectin or CRP will undoubtedly help clarify the clinical value of omentin- 
1 as a biomarker in IBD. Therefore, future prospective studies should incorporate comparisons with these biomarkers to better 
evaluate the potential clinical value of omentin-1.

Conclusions
Across a 126-patient UC cohort, serum omentin-1 exhibited an extent-dependent reduction that persisted after adjustment 
for clinical and endoscopic activity and retained independent predictive value for primary response to IFX selectively 
within extensive UC. These data reposition omentin-1 from a generic inflammatory read-out to an disease extent- 
informative biomarker, providing a non-invasive tool to quantify lesion sites and to stratify extensive-colitis patients for 
IFX therapy while reducing reliance on serial endoscopic reassessment. Furthermore, the ability of serum omentin-1 to 
distinguish disease extent may have broader clinical implications beyond guiding intestinal management. Accurate 
stratification of disease extent is increasingly recognized as important for identifying patients at risk for extraintestinal 
manifestations, such as enteropathic arthritis.29 Given that extensive colonic involvement is associated with a higher 
prevalence of these extraintestinal complications, a blood-based biomarker that reliably reflects disease extent could 
assist in risk stratification and inform multidisciplinary care. Future studies should investigate whether omentin-1 levels 
correlate with the presence or severity of extraintestinal manifestations in patients with UC.
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