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Objective: Podoplanin is a transmembrane glycoprotein that is primarily expressed in lymphatic endothelial cells, fibroblasts, and 
certain epithelial cells. Although it has been implicated in various physiological and pathological processes, its role in ulcerative colitis 
(UC) remains unclear. This study aimed to investigate the association between serum podoplanin levels and disease severity in patients 
with UC, and its potential involvement in coagulation and inflammation in patients with UC.
Methods: This cross-sectional study compared serum podoplanin levels in patients with remission-UC (n = 115), active-UC (n = 94), and 
healthy controls (n = 150). Active-UC patients were further classified as mild (n = 37), moderate (n = 31), or severe (n = 26) based on their 
Mayo scores. Clinical, inflammatory, and coagulation markers were measured and analyzed using one-way ANOVA, ROC analysis, and 
Pearson’s correlation. Podoplanin expression in human tissues was examined using the BioGPS database (https://biogps.org/).
Results: Serum podoplanin levels were significantly elevated in patients with UC (n=209) compared to healthy controls (n=150), with 
higher levels observed in patients with moderate (n=31) and severe (n=26) disease than in those with mild UC (n=37). Correlation 
analysis revealed that serum podoplanin levels were positively associated with coagulation markers-platelet count (r=0.247, p<0.001), 
erythrocyte sedimentation rate (ESR; r=0.695, p<0.001), D-dimer (r=0.765, p<0.001), and fibrinogen (r=0.490, p<0.001) as well as 
inflammatory markers, including C-reactive protein (CRP; r=0.767, p<0.001), interleukin-1beta (IL-1β; r=0.744, p<0.001), interleukin- 
6 (IL-6; r=0.786, p<0.001), interleukin-17A (IL-17A; r=0.788, p<0.001), tumor necrosis factor-α (TNF-α; r=0.784, p<0.001), and 
Mayo score (r=0.912, p<0.001).
Conclusion: Elevated serum podoplanin levels are closely associated with disease activity, inflammation, and hypercoagulability in 
patients with UC, suggesting that it may serve as a reliable biomarker for monitoring disease severity and guiding clinical 
management.
Keywords: ulcerative colitis, severity, coagulation, inflammation, podoplanin

Introduction
Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD) characterized by diffuse inflammation of the 
colonic mucosa, leading to symptoms such as abdominal pain, diarrhea, and rectal bleeding.1 The pathogenesis of UC 
involves a complex interplay of genetic, environmental, and immunological factors, resulting in dysregulated immune 
responses and chronic inflammation.2 Despite advances in our understanding of the disease, the mechanisms driving its 
severity and progression remain incompletely understood. Recent studies have highlighted the role of endothelial and 
epithelial markers, such as podoplanin, in inflammation and coagulation, which are key processes in patients with UC.3

Podoplanin, a transmembrane glycoprotein, is primarily expressed in lymphatic endothelial cells, fibroblasts, and 
certain epithelial cells.4 It is involved in various physiological and pathological processes, including lymphangiogenesis, 
inflammation, and thrombosis.5 In patients with UC, podoplanin may contribute to disease severity by promoting 
inflammation and coagulation, both of which are hallmarks of UC pathology.6 Moreover, previous research has reported 
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a marked increase in podoplanin-expressing intestinal lymphatic vessels in IBD, suggesting their involvement in 
lymphangiogenesis and tissue remodeling during inflammation.7 Additionally, another study highlighted the broader 
role of podoplanin in inflammatory processes, including its interaction with immune cells and contribution to the tumor 
microenvironment.8 However, while these studies provide insight into tissue-level expression and biological function, the 
relationship between serum podoplanin levels and the clinical features of UC-such as disease severity, coagulation 
abnormalities, and inflammation, remains largely unexplored. This gap underscores the need for further research on 
serum podoplanin as a potential noninvasive biomarker for UC activity and complications.

This cross-sectional study aimed to explore the association between serum podoplanin levels and UC severity, as well 
as its potential role in coagulation and inflammation. By elucidating these relationships, we hope to provide new insights 
into the pathophysiology of UC and identify potential biomarkers for disease monitoring and therapeutic targeting. 
Understanding the role of podoplanin in patients with UC could pave the way for novel therapeutic strategies aimed at 
modulating inflammation and coagulation in this debilitating disease.

Methods
Study Population
A total of 209 patients with ulcerative colitis (UC) were recruited from the Department of Gastroenterology of our 
hospital between January 2021 and June 2024. The diagnosis of UC was established according to the 2017 European 
Society for Clinical Nutrition and Metabolism (ESPEN) guidelines,9 based on clinical symptoms (abdominal pain, 
diarrhea, bloody stools, recurrent episodes, and excessive bowel sounds) and colonoscopic findings (vascular pattern loss, 
mucosal texture changes, purulent exudates, and intestinal wall sclerosis). The inclusion criteria were as follows: (1) age 
≥ 18 years, (2) first-time diagnosis of UC, and (3) availability of complete clinical data. The exclusion criteria were as 
follows: (1) presence of other systemic inflammatory or infectious diseases, (2) family history of UC, (3) history of 
colorectal surgery, (4) abnormal liver or kidney function or impaired coagulation, (5) autoimmune diseases, and (6) 
history of malignancy. The control group comprised age- and sex-matched healthy individuals who underwent routine 
physical examinations. The study was approved by the Ethics Committee of our hospital, and all participants provided 
informed consent prior to participation. The overall study design is illustrated in Figure 1.

Podoplanin Expression Analysis in Different Human Tissues
To investigate the abundance of podoplanin expression across different human tissues, we queried the publicly available 
gene expression database BioGPS (http://biogps.org/). BioGPS compiles gene expression profiles from a wide range of 
human tissues and cell types based on microarray data primarily sourced from the GeneAtlas U133A dataset. The 
expression levels of podoplanin (Affymetrix probe ID: 203798_at) were retrieved and analyzed to identify tissues with 
relatively high or low transcript abundances.10

Severity Assessment of Disease
The disease severity of patients with UC were evaluated using the modified Mayo scoring system, which includes four 
items: rectal bleeding, frequency of bowel movements, physician evaluation, and endoscopic condition, with scores 
ranging from 0 to 3 for each item and a total score of 0 to 12. A score of 0–2 indicates clinical remission, while a score 
greater than 2 indicates the active phase, with 3–5 points indicating a mild active phase, 6–10 points indicating 
a moderate active phase, and 11–12 points indicating a severe active phase. A higher score indicates a more severe 
condition.11

Data Collection
Demographic and clinical characteristics were collected from each patient, including age, sex, and body mass index 
(BMI). Venous blood was obtained and measured within 24h after admission (fasting). Hemoglobin, white blood cell 
(WBC), platelet, erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) levels were measured using an 
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automatic biochemical analyzer (Beckman Coulter). D-dimer and fibrinogen levels were measured using an automated 
coagulation analyzer.

ELISA Assay
The collected fasting blood samples were centrifuged to separate the serum and stored in a refrigerator at −80°C. Serum 
biomarker levels in control subjects and patients with UC were measured using ELISA kits for Interleukin-1 beta (IL-1β; 
DLB50, R&D Systems), Interleukin-6 (IL-6; D6050B, R&D Systems), Interleukin-17A (IL-17A; D1700, R&D 
Systems), Tumor necrosis factor-alpha (TNF-α; DTA00D, R&D Systems), and podoplanin (BK-F98706, Shanghai 
Boke Biotechnology Co., Ltd).

Statistical Analysis
All statistical analyses were performed using SPSS software (version 20.0). Data are presented as mean ± standard 
deviation (SD) for continuous variables and as frequency (percentage) for categorical variables. The differences between 
the three groups were compared using one-way analysis of variance, followed by Tukey’s post-hoc test. The associations 
between categorical variables were assessed using the chi-square or Fisher exact test. The correlations between 
podoplanin and other continuous variables were evaluated using Pearson’s correlation analysis. The diagnostic value 
of podoplanin was assessed using ROC analysis to distinguish between remission and active UC. Statistical significance 
was set at *p< 0.05, **p<0.01, ***p<0.001.

Results
Demographic Characteristics of the Study Population
The investigation used a comprehensive method to compare patients with remission-UC (n=115) and active-UC (n=94) 
with healthy controls (n=150). The results from the one-way ANOVA analysis indicated that remission-UC and active- 

Patients with UC were selected, 
and data were collected

Patients with newly diagnosed UC (n=209)

Screening using the inclusion 
and exclusion criteria

The patients were divided 
into remission and active 

groups

The patients were divided 
into Mild, Moderate and 

Severe groups

The serum Podoplanin  
and other indicators were 
determined using ELISA

SPSS software was used to analyze 
the differences between the groups

Data were analyzed, and a 
conclusion was drawn

Healthy controls (n=150)

Figure 1 Research framework diagram.
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UC patients exhibited significantly higher levels of various health indicators, WBC, platelet, ESR, D-Dimer, Fibrinogen, 
CRP, IL-1β, IL-6, IL-17A, and TNF-α compared to healthy controls. In contrast, BMI and hemoglobin levels were 
significantly lower (p<0.05), as shown in Table 1. However, there were no significant differences in age and sex between 
healthy controls and either remission or active UC patients (p>0.05).

Furthermore, the data presented in Table 2 show how various clinical and laboratory parameters correlate with 
endoscopic severity (Mayo score) in patients with active ulcerative colitis (UC). The patients are grouped into three 
categories based on their Mayo endoscopic sub score: mild (3–5), moderate (6–10), and severe (11–12). One-way 
ANOVA revealed that patients in the moderate and severe groups had significantly elevated levels of inflammatory and 
coagulation markers, including WBC, platelet count, ESR, D-dimer, fibrinogen, CRP, IL-1β, IL-6, IL-17A, and TNF-α, 

Table 1 Demographic, Clinic, and Laboratory Characteristics of the Study Population

Variable Controls (n=150) Remission UC (n=115) Active UC (n=94) p-value

Age (years) 43.17±9.03 41.00±8.84 42.67±9.10 0.139
Sex (male, %) 79 (52.7%) 59 (51.3%) 54 (57.45) 0.653

BMI (kg/m2) 24.41±2.71 24.32±2.83 23.69±2.31 0.017

Hemoglobin 141.27±16.04 133.97±17.28 124.31±15.95 <0.001
WBC (×109/L) 5.59±1.41 7.39±2.38 9.71±3.27 <0.001

Platelet (×109/L) 215.50±48.51 227.51±48.46 241.41±63.29 0.001

ESR (mm/h) 6.83±1.95 9.24±2.18 16.61±5.75 <0.001
D-Dimer (μg/L) 215.01±34.80 265.87±46.61 536.76±124.39 <0.001

Fibrinogen (g/L) 2.39±0.34 2.63±0.40 3.20±0.67 <0.001

CRP (μg/mL) 2.68±0.41 8.29±1.27 17.34±4.63 <0.001
IL-1β (ng/mL) 2.27±0.40 2.88±0.49 4.61±0.91 <0.001

IL-6 (ng/mL) 3.61±0.52 8.64±1.11 18.29±5.70 <0.001

IL-17A (ng/mL) 38.33±4.72 46.06±6.39 77.06±16.43 <0.001
TNF-α (ng/mL) 47.01±5.73 58.39±6.99 95.58±22.41 <0.001

Abbreviations: UC, ulcerative colitis; BMI, body mass index; WBC, white blood cells; ESR, erythrocyte sedimentation 
rate; CRP, C-reactive protein; IL-1β, interleukin 1β; IL-6, interleukin 6; IL-17A, interleukin 17A; IL-23, interleukin 23; TNF-α, 
tumor necrosis factor-α.

Table 2 Correlation Between Mayo Endoscopic Severity Scores and Clinical/Laboratory 
Parameters in Active UC Patients

Variable Mayo Score 3–5  
(Mild, n=37)

Mayo Score 6–10  
(Moderate, n=31)

Mayo Score 11–12  
(Severe, n=26)

p-value

Age (years) 42.70±9.02 41.35±9.90 44.19±8.30 0.683

Sex (male, %) 20 (54.15) 17 (54.8%) 17 (65.4%) 0.628
BMI (kg/m2) 24.17±2.18 23.92±2.53 22.72±1.99 0.037

Hemoglobin 129.01±17.27 124.08±12.31 117.90±16.12 0.023

WBC (×109/L) 9.02±2.57 9.13±2.97 11.39±3.97 0.008
Platelet (×109/L) 224.53±59.92 232.98±62.84 275.50±57.20 0.004

ESR (mm/h) 11.83±2.90 16.64±3.38 23.39±3.95 <0.001

D-Dimer (μg/L) 427.79±64.69 544.07±76.42 683.12±67.86 <0.001
Fibrinogen (g/L) 2.83±0.46 3.13±0.55 3.80±0.66 <0.001

CRP (μg/mL) 14.03±1.62 16.17±2.48 23.44±3.48 <0.001

IL-1β (ng/mL) 3.74±0.44 4.92±0.52 5.48±0.64 <0.001
IL-6 (ng/mL) 12.94±1.35 19.15±3.06 24.89±4.30 <0.001

IL-17A (ng/mL) 63.23±7.91 77.63±10.11 96.06±11.48 <0.001

TNF-α (ng/mL) 75.45±10.32 96.62±9.86 122.97±14.73 <0.001

Abbreviations: UC, ulcerative colitis; BMI, body mass index; WBC, white blood cells; ESR, erythrocyte sedimentation rate; 
CRP, C-reactive protein; IL-1β, interleukin 1β; IL-6, interleukin 6; IL-17A, interleukin 17A; IL-23, interleukin 23; TNF-α, tumor 
necrosis factor-α.

https://doi.org/10.2147/JIR.S528624                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Inflammation Research 2025:18 12992

Huang and Tang                                                                                                                                                                     

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



compared to those in the mild group (p < 0.05). Conversely, BMI and hemoglobin levels were significantly lower in the 
moderate and severe groups (p < 0.05). However, there were no significant differences between the moderate and severe 
groups compared to the mild group regarding age and sex (p<0.05).

Podoplanin Expression is Abundant in Different Human Tissues
To investigate the expression of podoplanin in various human tissues, we utilized the online gene annotation and 
expression database BioGPS. The data from BioGPS revealed that podoplanin is extensively expressed in human tissues, 
with particularly high levels in the lymphatic endothelium, lungs, kidneys, and gastrointestinal tract (small intestine and 
colon) (Figure 2). The red arrow highlighting the small intestine and colon underlines the significance of podoplanin in 
these tissues, where it plays a role in epithelial function, immune regulation, and disease processes, such as cancer and 
inflammation.

Comparison of Serum Podoplanin Levels in Healthy Controls and UC Patients
Serum podoplanin levels were measured using ELISA in patients with remission UC (n=115), active UC (n=94), and 
healthy controls (n=150). Active UC patients were further categorized into mild (n=37), moderate (n=31), and severe 
(n=26) subgroups. Initially, we compared serum podoplanin levels in healthy controls, UC in remission, and active UC 
patients. The levels were significantly higher in remission UC patients than in healthy controls and were further elevated 
in active UC patients (p < 0.001) (Figure 3A). Among active UC patients, podoplanin levels were significantly higher in 
the moderate group than in the mild group and were highest in the severe group (p < 0.001) (Figure 3B). ROC curve 
analysis demonstrated that serum podoplanin had excellent diagnostic performance in distinguishing active UC from 
remission and healthy controls, with an optimal cut-off value of 5.34 ng/mL (AUC = 0.926, 95% CI: 0.891–0.960, 
sensitivity = 80.9%, specificity = 88.7%) (Figure 3C). Among the evaluated biomarkers, podoplanin showed the highest 
AUC, outperforming conventional inflammatory markers such as ESR, CRP, fibrinogen, D-dimer, IL-1β, and IL-6 
(Figure 3C). These findings indicate that serum podoplanin may serve as a reliable and sensitive biomarker for assessing 
disease activity in patients with UC.

Figure 2 Abundance of podoplanin expression in different human tissues. The data were queried from the BioGPS database. The red arrow indicates the small intestine and 
colon.
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Correlation Between Serum Podoplanin Levels and Coagulation-Related Indicators in 
Patients with UC
Pearson’s correlation analysis was used to investigate the relationship between serum podoplanin levels and coagulation- 
related indicators in patients with UC. We observed that serum podoplanin level is positively correlated with platelet 
count (r=0.247, p<0.001), ESR (r=0.695, p<0.001), D-Dimer (r=0.765, p<0.001), and fibrinogen (r=0.490, p<0.001) 
(Figure 4A–D).

Correlation Between Serum Podoplanin Levels and Inflammatory Indicators of UC 
Patients
Pearson’s correlation analysis was also used to investigate the relationship between serum podoplanin levels and 
inflammatory indicators in patients with UC. We observed that serum podoplanin level is positively correlated with 
CRP (r=0.767, p<0.001), IL-1β (r=0.744, p<0.001), IL-6 (r=0.786, p<0.001), IL-17A (r=0.788, p<0.001), TNF-α 
(r=0.784, p<0.001), and Mayo score (r=0.912, p<0.001) (Figure 5A–F).

Figure 3 Comparison of serum podoplanin levels between healthy controls and patients with ulcerative colitis. (A) Serum podoplanin levels were compared between 
control subjects (n=150), remission UC patients (n=115), and active UC patients (n=94). Serum podoplanin concentration was measured using ELISA. (B) Serum podoplanin 
levels were compared in patients with UC in the mild (n = 37), moderate (n = 31), and severe (n = 26) groups. (C) The ROC curve was used to evaluate the diagnostic 
performance of serum podoplanin and to determine the optimal cutoff value for distinguishing active UC from remission and healthy controls. The optimal critical point was 
5.34 ng/mL. The area under the curve was 0.926. ANOVA was used to compare the differences between the three groups. *** p<0.001. 
Abbreviation: UC, ulcerative colitis.

https://doi.org/10.2147/JIR.S528624                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Inflammation Research 2025:18 12994

Huang and Tang                                                                                                                                                                     

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Regulation of Podoplanin in the Development of Ulcerative Colitis
Podoplanin is mainly expressed in the innate and adaptive immune systems during inflammation, and its expression is 
upregulated in macrophages following inflammatory stimulation by lipopolysaccharide (LPS), Toll-like receptor agonists, and 
tumor necrosis factor (TNF). Increased podoplanin levels in ulcerative colitis promote the release of inflammatory cytokines 
from the damaged intestinal mucosa, activate platelets, and increase platelet count, thereby exacerbating intestinal mucosal injury 
and the progression of ulcerative colitis. Therefore, the increase in podoplanin levels aggravates ulcerative colitis (Figure 6).

Discussion
In this study, we observed significantly elevated serum podoplanin levels in patients with UC, particularly in those with 
active disease compared to those in remission and healthy controls. This pattern was consistent with elevated levels of 
inflammatory markers (CRP, IL-1β, IL-6, IL-17A, and TNF-α) and coagulation-related indicators (platelets, D-dimer, 
ESR, and fibrinogen), suggesting a potential role of podoplanin as a biomarker for both inflammation and coagulation 
status in patients with UC. Our data further demonstrated a strong positive correlation between serum podoplanin levels 
and disease severity, as assessed by the Mayo score, as well as a gradual increase in podoplanin levels across the mild, 
moderate, and severe UC groups. These findings reinforce the hypothesis that podoplanin contributes to UC pathogenesis 
by mediating inflammation and coagulative responses.
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Figure 4 Correlation between serum podoplanin levels and coagulation-related indicators in patients with UC. Serum podoplanin levels were positively correlated with (A) 
platelet count, (B) ESR, (C) D-dimer, and (D) fibrinogen. Pearson’s correlation analysis was performed. 
Abbreviation: ESR, erythrocyte sedimentation rate.
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Podoplanin is a transmembrane glycoprotein that plays a role in lymphatic vessel formation, inflammation, and 
thrombosis.12 Its expression has been linked to various inflammatory and thrombotic conditions, making it a potential 
biomarker for UC, a chronic inflammatory bowel disease characterized by mucosal inflammation and an increased risk of 
thrombosis.13,14 The results of this study align with current knowledge, suggesting that podoplanin levels reflect UC 
severity. Elevated serum podoplanin levels were observed in patients with moderate-to-severe disease activity compared 
to those with mild disease or healthy controls. This is consistent with the understanding that podoplanin expression is 
upregulated in inflamed tissues, including the colonic mucosa of patients with UC, where it may contribute to lymphatic 
dysfunction and immune cell recruitment.14 The correlation between podoplanin levels and disease severity underscores 
its potential as a biomarker for monitoring UC progression.

Previous studies have reported similar patterns of inflammation and hypercoagulability in patients with UC. For 
instance, a prior investigation highlighted the role of inflammatory cytokines, such as TNF-α, IL-6, and IL-1β, in patients 
with UC progression and their contribution to mucosal damage.15 Likewise, hypercoagulable states characterized by 
elevated platelet and fibrinogen levels have been well-documented in patients with UC and are considered to increase the 
risk of thromboembolic complications.16 The current findings add to this knowledge by positioning podoplanin as 
a molecule that bridges inflammatory and thrombotic pathways in patients with UC. Its positive correlation with CRP, 
D-dimer, and cytokine levels supports its involvement in the inflammatory response and coagulation cascade, consistent 
with previous research describing podoplanin as a platelet-activating molecule that facilitates thrombosis in inflammatory 
diseases.17

The relationship between serum podoplanin levels and the Mayo score further underscores its clinical relevance. The 
Mayo score remains the standard index for evaluating UC severity, integrating clinical, endoscopic, and physician- 
assessed components.18 Elevated podoplanin levels in patients with higher Mayo scores suggest that this marker may 
reflect both mucosal inflammation and broader vascular or fibroblast activation. This finding is consistent with previous 
research implicating podoplanin in tissue remodeling, leukocyte migration, and thrombogenesis in inflammatory 
settings.19
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Figure 5 Correlation between serum podoplanin levels and inflammatory indicators in patients with ulcerative colitis. Serum podoplanin levels were positively correlated 
with (A) CRP, (B) IL-1β, (C) IL-6, (D) IL-17A, (E) TNF-α, and (F) Mayo score. 
Abbreviations: CRP, C-reactive protein; IL-1β, interleukin 1β; IL-6, interleukin 6; IL-17A, interleukin 17A; IL-23, interleukin 23; TNF-α, tumor necrosis factor-α.
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ROC curve analysis further demonstrated the strong diagnostic performance of podoplanin for distinguishing active 
UC from remission and healthy states (AUC = 0.926; optimal cutoff  value = 5.34 ng/mL). Podoplanin outperformed 
conventional inflammatory markers (ESR, CRP, fibrinogen, and D-dimer) and cytokines (IL-1β and IL-6) in terms of 
both sensitivity (80.9%) and specificity (88.7%). Although established markers such as CRP and fecal calprotectin are 
widely used to monitor UC, they often lack sufficient accuracy to differentiate active from quiescent disease.20,21 Given 
its biological role in inflammatory signaling and platelet activation,14,22 incorporating podoplanin measurements along
side established inflammatory markers could further enhance diagnostic precision, potentially improving disease mon
itoring and guiding timely therapeutic intervention.

Our proposed model (Figure 6) indicates that podoplanin may contribute to the pathogenesis of UC by promoting the 
release of inflammatory cytokines and platelet activation, thereby sustaining mucosal injury. This is in line with previous 
findings showing that podoplanin expression is upregulated in inflamed tissues, where it facilitates leukocyte recruitment 
and disrupts epithelial barrier integrity.22 Through its interactions with Toll-like receptors (TLRs) and TNF-α signaling 

Podoplanin

TLR

Ulcerative colitis

Epithelial injury

Inflammation

Hypercoagulability

Macrophage

Figure 6 Schematic diagram of podoplanin in the development of ulcerative colitis.
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pathways, podoplanin likely amplifies inflammatory responses, making it a potential therapeutic target.22,23 Although 
direct investigations of serum podoplanin levels in patients with UC are limited, our results align with those of studies on 
other inflammatory and thrombotic disorders. For example, elevated podoplanin levels have been associated with both 
inflammation and thrombosis in conditions such as rheumatoid arthritis and various malignancies,24 suggesting 
a common pathogenic mechanism in chronic inflammatory diseases. Nevertheless, longitudinal studies are warranted 
to determine causality and assess the potential of podoplanin as a biomarker for disease monitoring and treatment 
response in patients with UC.

The findings of our study suggest that serum podoplanin is a promising multifaceted biomarker for the clinical 
evaluation of UC, reflecting disease severity, inflammation, and coagulation status. Elevated levels of this protein may 
help guide risk stratification and therapeutic strategies, potentially improving patient outcomes. However, podoplanin is 
not a disease-specific marker; it is known to be upregulated in various inflammatory and neoplastic conditions, such as 
rheumatoid arthritis, squamous cell carcinoma, gliomas, and cardiovascular diseases, which may limit its specificity for 
UC diagnosis.25,26 Despite this limitation, emerging evidence indicates that podoplanin plays an active role in thrombosis 
via its interaction with C-type lectin-like receptor 2 (CLEC-2) on platelets, promoting platelet aggregation and thrombus 
formation.27 These characteristics, while biologically insightful, emphasize the need for cautious interpretation of 
podoplanin levels in patients with UC and highlight the necessity of multimodal biomarker strategies.

Compared with other emerging UC biomarkers, podoplanin has certain advantages. Although non-invasive and highly 
correlated with neutrophil infiltration and mucosal healing, fecal calprotectin lacks utility in predicting extraintestinal 
manifestations and complications.28 Similarly, serum CRP and ESR, although broadly reflective of systemic inflamma
tion, lack specificity for colonic disease activity.29 Newer candidates, such as cytokines (OSM, IL-6, IL-8), have shown 
associations with treatment response but are limited by assay complexity and standardization challenges.30,31 

MicroRNAs (eg, miR-21, miR-155) and metabolomic markers are mechanistically promising but not yet clinically 
routine.32,33 In contrast, podoplanin detection via ELISA is relatively accessible and reproducible, with the potential to 
bridge mechanistic relevance and clinical feasibility pending further validation.

Limitations
This study had several limitations that need to be acknowledged. First, as a cross-sectional study, it did not establish 
causality between serum podoplanin levels and the severity, coagulation state, and inflammation of UC. Second, the 
study was limited by the relatively small sample size, which could have reduced the statistical power and generalizability 
of the findings. Third, we used the publicly available gene expression database BioGPS for podoplanin expression 
analysis in different human tissues. Future studies should validate this using additional databases. Fourth, we failed to 
address some key confounding factors, including smoking, disease duration, and medications, which can potentially 
influence the inflammatory and coagulation profiles of patients with UC. Fifth, the current analysis did not include 
multivariate regression; therefore, the findings should be interpreted with caution, particularly in terms of the independent 
prognostic value of podoplanin. Sixth, although this study identified associations between podoplanin and UC severity, 
coagulation, and inflammation, the underlying mechanisms were not investigated in vitro and in vivo. Finally, this study 
relied on serum podoplanin as a single biomarker, which may not comprehensively capture the multifactorial nature of 
UC pathology. Future longitudinal studies with larger and more diverse cohorts and a broader range of biomarkers are 
needed to validate these findings and explore the mechanisms underlying these associations.

Conclusions
In summary, our study demonstrates that serum podoplanin levels are significantly elevated in patients with UC, 
correlate with disease severity, and are strongly associated with inflammatory and coagulation markers. These findings 
suggest that podoplanin may play a pathogenic role in patients with UC by promoting inflammation and thrombosis, 
highlighting its potential as a diagnostic and prognostic biomarker of UC. A more extensive population-based 
prospective study is needed to validate the potential role of serum podoplanin as a predictive biomarker in patients 
with UC.
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