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Objective: To analyze the level of systemic immune-inflammatory index (SII) in patients with ulcerative colitis (UC) and assess its 
relationship with disease activity.
Methods: This study included 616 UC patients and 211 healthy controls. Disease activity was assessed using the modified Mayo 
score, categorizing patients into remission (n=115) and active (n=501) groups, with the latter further stratified into mild, moderate, and 
severe activity. We compared multiple inflammatory indices—including SII, neutrophil-to-lymphocyte ratio (NLR), platelet-to- 
lymphocyte ratio (PLR), neutrophil percentage-albumin ratio (NPAR), and others—between groups. Spearman correlation and ROC 
curve analyses were used to evaluate their associations with disease activity and predictive value for active and severe UC.
Results: SII, NLR, PLR, NPAR, and several other indices were significantly higher in the UC group than controls, while lymphocyte- 
to-monocyte ratio (LMR) and LHR were lower (all P<0.05). Most indices were also elevated in active versus remission UC (P<0.05), 
and showed significant differences across severity subgroups (P<0.05), with SII, NLR, NPAR, NHR, and MHR increasing with 
severity. Spearman analysis revealed positive correlations between these markers and disease activity/severity (P<0.001). ROC 
analysis demonstrated significant predictive value for active and severe UC (AUC>0.60, P<0.001), with NPAR exhibiting the highest 
efficacy (AUC=0.854).
Conclusion: SII, NLR, PLR, NPAR, and other inflammatory indices are useful non-invasive biomarkers for assessing UC disease 
activity and severity, with NPAR showing the strongest predictive performance.
Keywords: ulcerative colitis, systemic immune-inflammatory index, disease activity, biomarkers

Introduction
Inflammatory bowel disease (IBD) is a global disease characterized by chronic inflammation of the gastrointestinal tract, 
with ulcerative colitis (UC) and Crohn’s disease (CD) as its two common subtypes. The incidence of UC has been 
increasing in Asia in recent years, and China has become the country with the highest incidence of UC among Asian 
countries. The pathogenesis of UC may be related to genetics, geographic environment, dietary habits, breastfeeding, 
intestinal flora, smoking, etc. The clinical course of UC is variable, characterized by recurrent episodes of relapse and 
remission,1 and the main manifestations can be divided into intestinal manifestations (eg, recurrent diarrhea, mucous pus 
and blood stools) and extraintestinal manifestations. The prolonged intestinal inflammation brings serious physical and 
mental burdens to patients, and most of the related treatments work by suppressing inflammation, and long-term 
immunosuppressive therapy increases the infectious and tumor burden of systemic diseases,2 so effective and timely 
disease monitoring, choosing the appropriate treatment plan, maintaining long-lasting disease remission, and decreasing 
the risk of hospitalization and surgery appear to be of vital importance.

Previously, the goal of treatment for UC disease was to focus on clinical palliation, including alleviation of symptoms of 
acute exacerbations, reduction of complications, and improvement of quality of life. However, limiting to clinical remission 
was not a significant improvement in the course of the disease, and in the long run the inflammation of the mucosa could not 
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be cured, which increased the risk of intestinal stenosis, colon cancer, and surgical treatment.3 With better understanding of 
the disease, mucosal healing has been found to be associated with steroid-free remission of the disease as well as long-term 
remission, but the definition of mucosal healing in UC remains controversial,4 and LEMMENSB et al found that tissue 
biopsies from 14% of patients with MH still detected histologic activity,5 so that the intestinal mucosa of patients with UC 
who have attained MH may still be histologically inflamed. With the research of biologics related to the treatment of UC, we 
found that histological remission (HR) can reduce the recurrence rate, surgery rate and cancer probability of the disease and 
improve the prognosis of UC, which led to the concept of deep remission (DR).6

The selection of inflammatory indices in this study was based on their established roles in reflecting distinct yet 
complementary pathways of inflammation and immunity, coupled with their routine availability and cost-effectiveness. 
Established markers such as the systemic immune-inflammatory index (SII), neutrophil-to-lymphocyte ratio (NLR), and 
platelet-to-lymphocyte ratio (PLR) integrate multiple cellular components of the immune response and have demon
strated prognostic value in chronic inflammatory and neoplastic conditions.7,8 Their application in UC is grounded in the 
central roles of neutrophil infiltration, adaptive immune dysregulation, and platelet-mediated pro-inflammatory signaling 
in its pathogenesis.9,10 Building upon the rationale for composite indices, we specifically introduced the neutrophil 
percentage-albumin ratio (NPAR) to synergistically capture both the intensity of the innate immune response (via 
neutrophil percentage) and the systemic nutritional and synthetic reserve (via serum albumin). This dual-component 
design addresses key pathological features of active UC: sustained neutrophilic inflammation often leads to elevated 
neutrophil counts, while chronic inflammation and intestinal protein loss frequently result in hypoalbuminemia. Albumin 
itself also possesses anti-inflammatory and antioxidant properties, and its decrease may exacerbate inflammation. The 
combination into a single ratio may therefore offer a more holistic view of disease burden than either component alone. 
Furthermore, the proven utility of similar ratios, such as the C-reactive protein-to-albumin ratio (CAR), in predicting 
outcomes in cancer and inflammatory diseases, provided a strong precedent for investigating NPAR’s potential in UC.

Other investigated indices, including the inflammation-biomarker composite index (IBI), systemic inflammatory 
response index (SIRI), neutrophil-to-platelet ratio (NPR), and ratios involving lipoproteins (NHR, MHR, LHR), were 
included to provide a comprehensive comparison and explore the potential influence of lipid metabolism on UC-related 
inflammation. Therefore, in this paper, the authors tried to explore the correlation between SII, NLR, PLR, IBI, LMR, 
SIRI, NPR, NHR, MHR, LHR and UC mucosal histologic activity, as well as the value of its application as a simple and 
easy-to-use UC disease monitoring.

Subjects and Methods
Study Type
Retrospective comparative trial

Time and Place
The trial was completed from January 2020 to December 2022 in the Department of Gastroenterology of Xinjiang Uygur 
Autonomous Region People’s Hospital.

Inclusion Criteria
① Clinical data of the included subjects were all relatively complete; ② All of them were diagnosed with ulcerative 
colitis after comprehensive evaluation of clinical, laboratory examination, imaging examination, endoscopy and histo
pathological examination; ③ Passed through the Ethics Committee of Xinjiang Uygur Autonomous Region People’s 
Hospital, which has been examined and approved by NO: KY20241201105. All study subjects had signed the informed 
consent for drug use.

Exclusion Criteria
① Those who were previously diagnosed as digestive system tumor; ② Those who are now infected with other 
infectious diseases at the same time; ③People ≤18 years old and ≥70 years old, as well as pregnant or lactating 
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women; ④Excluding diseases that may affect platelets, ALB, CRP, such as renal diseases, liver diseases, rheumatic 
diseases, blood-related diseases, active infections; ⑤ People who used drugs such as immunosuppressants, biologics, or 
hormones in the last 3 months; ⑥ People who were infected with other infectious or non-infectious colitis.

Grouping Criteria and Definitions
A. Grouping criteria: the disease activity of UC patients was assessed according to the modified Mayo score, with a Mayo 
score ≤2 and no single sub-score >1 defined as clinical remission, a single sub-score >1 as non-remission, and a Mayo score >2 
as active (of which 3–5 was mild activity, 6–10 was moderate activity, and 11–12 was severe activity). Based on the modified 
Mayo score, 616 UC patients were divided into 115 cases in the remission group and 501 cases in the active group (206 cases 
in the mild activity group, 178 cases in the moderate activity group, and 117 cases in the severe activity group).

B. Inflammatory indices: ①Systemic immune inflammatory index formula (SII): platelet count×neutrophil count/ 
lymphocyte count; ②NLR:Neutrophil/lymphocyte ratio; ③PLR:Platelet/lymphocyte ratio; ④LMR:Lymphoid mononuc
lear ratio; ⑤NPR:Neutrophil to platelet ratio; ⑥SIRI:Systemic inflammatory response index; ⑦NPIR. Neutrophil 
percentage (%) × 100/albumin; ⑧ IBI: C-reactive protein × neutrophils/lymphocytes; ⑨ NHR: neutrophils/high- 
density lipoprotein cholesterol; ⑩MHR: monocytes/high-density lipoprotein cholesterol; LHR: lymphocytes/ high- 
density lipoprotein cholesterol; and so on.

Statistical Analysis
All data were analyzed using SPSS 26.0 statistical software for data analysis. Data were processed and plotted using 
Graphpad prim 6.0 software. Shapiro–Wilk (S-W) test was used to analyze the normality of the data distribution; normally 
distributed numerical variables were expressed as (x±s), otherwise they were expressed as median interquartile range; for 
ordered or nominal variables, the rate of descriptions or composition ratio was described; the comparison of two groups of 
normally distributed measurements was done by T-test, and the comparison of non-normally distributed numerical variables 
was done by Mann–Whitney U-test; the comparison among multiple groups was done by one-way ANOVA; ROC curve 
analysis was used to determine the normal distribution of each group. Comparisons were made using one-way ANOVA; 
ROC curve analysis was used to determine the optimal cutoff value, sensitivity, and specificity of each test, and to calculate 
the area of the curve at the 95% confidence interval, Youden’s index; binary logistic regression models were used to 
determine the ROC curves for the parametric joint test; Spearman correlation analysis was used to determine the correlation 
between the parameters of interest. Two-sided tests were used, and P<0.05 was considered statistically significant.

Results
Analysis of the Number of Participants
827 cases of UC patients were included, and they were divided into 2 groups according to their diseases, 616 cases in the 
UC group and 211 cases in the control group, all of which entered the outcome analysis without shedding data.

Comparison of General Clinical Data and Laboratory Results Between Subjects in the 
UC Group and the Control Group
SII, NLR, PLR, NPAR, IBI, SIRT, NPR, NHR, and MHR of patients in the UC group were significantly higher than those in 
the control group, and LMR and LHR were significantly lower than those in the control group (P<0.05), and the differences 
in the rest of the indexes of the subjects in the two groups were not statistically significant (P>0.05). See Table 1.

Comparison of Laboratory Findings Between UC Patients in the Active and Remission 
Groups
SII, NLR, PLR, NPAR, IBI, LMR, NPR, NHR and MHR of patients in the active group were significantly higher than 
those of the remission group, SIRT was significantly lower than that of the remission group (P<0.05), and there was no 
statistical significance in comparing the LHR of patients in the two groups (P>0.05). See Table 2.
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Comparison of Laboratory Findings in Patients with UC of Different Severity
The differences in SII, NLR, PLR, NPAR, IBI, LMR, SIRT, NPR, NHR and MHR in patients with UC of different 
severity groups were statistically significant (P<0.05). SII, NLR, PLR, NPAR, IBI, SIRT, NHR and MHR were 
sequentially increased in patients in the mild activity group, moderate activity group and severe activity group; LMR 
level was higher in patients in the mild activity group and moderate activity group than that in the severe activity group 
(P<0.05), and there was no statistically significant difference in the comparison of LHR level among the three groups 
(P>0.05). See Table 3.

Table 1 Comparison of General Clinical Data and Laboratory Test Results Between 
UC Group and Control Group

Index UC Group (n=616) Control Group (n=211) t/x2 P

Age ð�x� sÞ 42.5±12.3 44.1±11.8 1.623 0.105

Sex (n, male/female) 332/284 118/93 0.408 0.523

SII 926.5±902.1 732.4±556.8 3.891 <0.001
NLR 3.12±2.55 2.45±1.32 4.227 <0.001

PLR 171.3±49.8 152.6±35.4 5.112 <0.001

NPAR 298.7±118.2 258.9±85.6 5.874 <0.001
IBI 95.3±348.6 30.5±60.2 2.987 0.003

LMR 1.38±0.69 1.52±0.61 3.101 0.002
SIRT 1.82±3.95 1.05±0.88 2.456 0.014

NPR 0.022±0.045 0.016±0.007 2.114 0.035

NHR 5.24±3.51 4.32±2.45 4.332 <0.001
MHR 0.548±0.423 0.402±0.241 5.621 <0.001

LHR 1.92±0.87 2.05±0.92 1.876 0.061

Abbreviations: SII, systemic immune-inflammatory index; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet- 
to-lymphocyte ratio; NPAR, neutrophil percentage-albumin ratio; IBI, inflammation-biomarker composite index; 
SIRT, systemic inflammatory response index; NPR, neutrophil-platelet ratio; NHR, neutrophil-high-density 
lipoprotein ratio; MHR, monocyte-high-density lipoprotein ratio; LMR, lymphocyte-to-monocyte ratio; LHR, 
low-density lipoprotein-high-density lipoprotein ratio.

Table 2 Comparison of Laboratory Test Results Between Active and 
Remission Groups of UC Patients

Index Active Phase (n=501) Remission (n=115) t/Z P

SII 906.273±918.240 743.626±549.969 2.469 <0.001

NLR 2.941±2.437 2.682±1.472 1.095 <0.001
PLR 169.464±50.498 158.438±37.701 2.631 <0.001

NPAR 294.366±121.854 265.083±87.814 2.968 <0.001

IBI 97.188±352.017 33.090±65.168 1.942 <0.001
LMR 1.421±0.714 1.391±0.553 0.430 <0.001

SIRT 1.711±3.816 1.183±0.954 1.472 <0.001

NPR 0.020±0.042 0.018±0.008 0.515 <0.001
NHR 5.116±3.471 4.513±2.593 1.751 <0.001

MHR 0.531±0.411 0.431±0.257 3.291 <0.001

LHR 1.959±0.889 1.819±0.909 1.519 0.129

Abbreviations: SII, systemic immune-inflammatory index; NLR, neutrophil-to-lymphocyte 
ratio; PLR, platelet-to-lymphocyte ratio; NPAR, neutrophil percentage-albumin ratio; IBI, 
inflammation-biomarker composite index; SIRT, systemic inflammatory response index; 
NPR, neutrophil-platelet ratio; NHR, neutrophil-high-density lipoprotein ratio; MHR, mono
cyte-high-density lipoprotein ratio; LMR, lymphocyte-to-monocyte ratio; LHR, low-density 
lipoprotein-high-density lipoprotein ratio.
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Correlation Analysis of Each Serological Index with UC Disease Activity and Severity 
of Active Phase
The results of Spearman correlation analysis showed that SII, NLR, PLR, NPAR, IBI, LMR, SIRT, NHR, and MHR were 
positively correlated with UC disease activity and the severity of the active phase of UC (P<0.001). See Table 4.

Predictive Efficacy of Each Inflammatory Index for Active UC and Severe UC
The results of ROC curve analysis showed that SII, NLR, PLR, NPAR, IBI, LMR, SIRT, NHR, and MHR all had some 
predictive value for active UC [area under the ROC curve (AUC) >0.60, P<0.001], with NPAR having the largest AUC; 
SII, NLR, PLR, NPAR, IBI, LMR, SIRT, NHR and MHR all had some predictive value for severe UC (P<0.001), with 
NPAR having the largest AUC. See Tables 5 and 6.

Table 3 Comparison of Laboratory Test Results of UC Patients with Different Severity

Index Light Activity Group (206) Moderate Activity Group (178) Heavy Activity Group (117) Z P

SII 653.468±527.341 1039.723±1004.146a 1148.357±1178.395ab 14.465 <0.001
NLR 2.352±1.386 3.088±2.322a 3.756±3.542ab 13.495 <0.001

PLR 269.862±95.098 318.300±128.667a 301.099±143.171ab 7.979 <0.001

NPAR 153.699±38.288 171.583±44.350a 193.998±65.572ab 26.389 <0.001
IBI 37.486±96.579 91.869±216.588a 210.395±650.913ab 9.315 <0.001

LMR 1.571±0.713 1.383±0.707a 1.214±0.663ab 10.058 <0.001

SIRT 1.103±1.224 1.748±1.950a 2.726±7.228ab 6.904 0.001
NPR 0.017±0.008 0.017±0.009 0.029±0.085ab 3.529 0.030

NHR 4.141±2.495 5.268±3.269a 6.601±4.523ab 20.446 <0.001
MHR 0.433±0.393 0.555±0.363a 0.666±0.464ab 13.094 <0.001

LHR 1.898±0.749 1.971±0.874 2.048±1.104 1.091 0.337

Note: Compared with the Light activity group, aP <0.05; compared with the Moderate activity, bP <0.05. 
Abbreviations: SII, systemic immune-inflammatory index; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; NPAR, neutrophil 
percentage-albumin ratio; IBI, inflammation-biomarker composite index; SIRT, systemic inflammatory response index; NPR, neutrophil-platelet ratio; NHR, 
neutrophil-high-density lipoprotein ratio; MHR, monocyte-high-density lipoprotein ratio; LMR, lymphocyte-to-monocyte ratio; LHR, low-density lipoprotein- 
high-density lipoprotein ratio.

Table 4 The Serum Markers Were Correlated with the Disease 
Activity and Severity of UC Spearman Related Analysis

Index UC Disease Activity The Severity of UC Activity

rs P rs P

SII 0.372 <0.001 0.401 <0.001

NLR 0.418 <0.001 0.385 <0.001

PLR 0.326 <0.001 0.294 <0.001
NPAR 0.455 <0.001 0.512 <0.001

IBI 0.289 <0.001 0.267 <0.001

LMR −0.302 <0.001 −0.278 <0.001
SIRT 0.231 <0.001 0.195 <0.001

NPR 0.104 0.035 0.088 0.067

NHR 0.361 <0.001 0.423 <0.001
MHR 0.398 <0.001 0.376 <0.001

LHR 0.057 0.129 0.041 0.337

Abbreviations: SII, systemic immune-inflammatory index; NLR, neutrophil-to- 
lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; NPAR, neutrophil percen
tage-albumin ratio; IBI, inflammation-biomarker composite index; SIRT, systemic 
inflammatory response index; NPR, neutrophil-platelet ratio; NHR, neutrophil- 
high-density lipoprotein ratio; MHR, monocyte-high-density lipoprotein ratio; 
LMR, lymphocyte-to-monocyte ratio; LHR, low-density lipoprotein-high-density 
lipoprotein ratio.
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Discussion
This study compared the value of various inflammatory markers in assessing the disease activity and severity of active 
ulcerative colitis (UC), and found that NPAR had the greatest predictive value for active UC and severe UC. Compared 
with IBI and SIRT, ROC curve analysis indicated that NPAR had the best predictive value for distinguishing the disease 
activity of UC. UC is a chronic inflammatory disease that can cause persistent inflammation of the intestinal mucosa. 
Many patients have mild disease activity that is self-limiting, but a considerable number of patients experience severe 
activity accompanied by serious complications. Effective drug treatment can alleviate symptoms and reduce the mortality 
rate of severe patients. Therefore, determining the disease activity of UC is crucial for assessing patient condition, 
adjusting treatment plans, and guiding disease prognosis. Although endoscopy has become the gold standard for 
assessing the disease activity of UC patients, it is an invasive method and may also increase the risk of UC activity 
recurrence and cause major complications such as perforation. Therefore, further research is needed into a non-invasive 
method for judging the disease activity of UC.

The Value of Inflammatory Indicators in the Diagnosis and Disease Activity 
Assessment of UC
In this study, the Systemic Immune-Inflammation Index (SII) was significantly higher in the ulcerative colitis (UC) group 
than in the control group (926.5 ± 902.1 vs 732.4 ± 556.8, P < 0.001), consistent with the findings of Gui’s study.11 The 
mechanism may be related to platelet activation promoting microthrombus formation in the intestinal mucosa and 

Table 5 ROC Curve Analysis of the Predictive Indicators of Active UC

Index AUC 95% CI P Best Cutoff Value Sensitivity Specificity Youden Index

SII 0.812 0.784–0.839 <0.001 ≥820 78.2% 73.5% 0.517
NLR 0.785 0.756–0.814 <0.001 ≥2.8 74.6% 71.3% 0.459

PLR 0.753 0.722–0.784 <0.001 ≥160 72.1% 68.9% 0.410

NPAR 0.843 0.816–0.870 <0.001 ≥280 81.5% 76.8% 0.583
IBI 0.692 0.657–0.727 <0.001 ≥50 65.4% 62.7% 0.281

LMR 0.721 0.688–0.754 <0.001 ≤1.45 68.9% 66.2% 0.351

SIRT 0.668 0.631–0.705 <0.001 ≥1.5 63.2% 60.8% 0.240
NHR 0.798 0.769–0.827 <0.001 ≥4.8 76.3% 72.1% 0.484

MHR 0.827 0.799–0.855 <0.001 ≥0.45 79.4% 74.6% 0.540

Abbreviations: SII, systemic immune-inflammatory index; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; 
NPAR, neutrophil percentage-albumin ratio; IBI, inflammation-biomarker composite index; SIRT, systemic inflammatory response 
index; NPR, neutrophil-platelet ratio; NHR, neutrophil-high-density lipoprotein ratio; MHR, monocyte-high-density lipoprotein ratio; 
LMR, lymphocyte-to-monocyte ratio.

Table 6 ROC Curve Analysis Results of Various Inflammatory Indicators Predicting Severe UC

Index AUC 95% CI P Best Cutoff Value Sensitivity Specificity Youden Index

SII 0.786 0.752–0.820 <0.001 ≥880 72.3% 74.8% 0.471

NLR 0.768 0.732–0.804 <0.001 ≥3.0 70.5% 73.1% 0.436

PLR 0.703 0.663–0.743 <0.001 ≥165 65.8% 67.2% 0.330
NPAR 0.854 0.825–0.883 <0.001 ≥290 82.6% 78.4% 0.610

IBI 0.672 0.630–0.714 <0.001 ≥55 63.4% 64.1% 0.275

LMR 0.735 0.699–0.771 <0.001 ≤1.40 68.7% 69.5% 0.382
SIRT 0.645 0.602–0.688 <0.001 ≥1.6 61.2% 62.8% 0.240

NHR 0.808 0.775–0.841 <0.001 ≥5.0 75.9% 73.6% 0.495

MHR 0.791 0.756–0.826 <0.001 ≥0.48 73.2% 72.9% 0.461

Abbreviations: SII, systemic immune-inflammatory index; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; 
NPAR, neutrophil percentage-albumin ratio; IBI, inflammation-biomarker composite index; SIRT, systemic inflammatory response 
index; NPR, neutrophil-platelet ratio; NHR, neutrophil-high-density lipoprotein ratio; MHR, monocyte-high-density lipoprotein ratio; 
LMR, lymphocyte-to-monocyte ratio.
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neutrophil infiltration.12 However, the predictive area under the curve (AUC) of SII in this study (0.812 for active stage 
and 0.786 for severe stage) was higher than the 0.75 reported by Takač et al,13 which may be due to a larger sample size 
and stricter inclusion criteria. The Neutrophil-to-Lymphocyte Ratio (NLR) was elevated in the UC group (3.12 ± 2.55 vs 
2.45 ± 1.32, P < 0.001), consistent with previous meta-analysis results (pooled odds ratio = 2.34).14 The increased 
Platelet-to-Lymphocyte Ratio (PLR) (171.3 ± 49.8 vs 152.6 ± 35.4, P < 0.001) supports the hypothesis that platelets 
exacerbate mucosal damage by releasing pro-inflammatory factors such as PF4 and PDGF.15 Notably, the predictive 
AUC of PLR for the active stage in this study (0.753) was lower than Alper et al’s 0.82,16 potentially reflecting the 
impact of population heterogeneity on the results. This study is the first to propose NPAR (Neutrophil Percentage to 
Albumin Ratio) as a biomarker for UC, with a diagnostic efficacy (AUC = 0.854) significantly superior to traditional 
indicators. This finding is supported by two aspects: the elevated neutrophil percentage is positively correlated with the 
endoscopic severity of UC (r = 0.62, P < 0.001);17 hypoalbuminemia (<35 g/L) is an independent risk factor for 
hospitalization in UC patients (hazard ratio = 2.1).18 The dual-dimensional characteristics of NPAR may explain its 
superiority, but its clinical application requires multicenter validation.

Dynamic Monitoring of Disease Activity and Severity
This study systematically analyzed the value of inflammatory markers in assessing disease activity in ulcerative colitis 
(UC), revealing that both SII (906.3 ± 918.2 vs 743.6 ± 549.9, P < 0.001) and NLR (2.94 ± 2.44 vs 2.68 ± 1.47, P < 
0.001) were significantly elevated during active disease, consistent with Li et al’s findings based on fecal calprotectin for 
disease activity stratification.19 However, LMR exhibited a paradoxical increase during active disease (1.42 ± 0.71 vs 
1.39 ± 0.55, P < 0.001), potentially related to differential lymphocyte recovery rates between remission and active 
phases, necessitating further validation through lymphocyte subset analysis.20 Across mild-to-severe UC, SII (653.5 → 
1148.4), NLR (2.35 → 3.76), and NPAR (153.7 → 194.0) all showed significant incremental trends (all P < 0.001), 
highly consistent with Mules et al’s Mayo score-based stratification study.21 Notably, PLR was slightly lower in severe 
UC (301.1 ± 143.2) compared to moderate UC (318.3 ± 128.7), potentially reflecting increased platelet consumption, 
a phenomenon also reported in sepsis studies.22 Meanwhile, LMR significantly decreased in severe UC (1.21 ± 0.66 vs 
1.57 ± 0.71, P < 0.001), corroborating Ning et al’s finding that LMR < 1.5 predicts steroid resistance (OR = 3.2),23 likely 
due to monocyte differentiation into pro-inflammatory M1 macrophages amplifying the inflammatory cascade.24 These 
findings suggest that SII and NPAR could serve as reliable biomarkers for UC disease activity and severity, while the 
dynamic changes in LMR require further investigation through immune subset analysis to clarify its clinical application 
value in therapeutic decision-making.

Interpretation of Specific Biomarker Dynamics
The observation of an elevated Lymphocyte-to-Monocyte Ratio (LMR) during active disease, though seemingly counter- 
intuitive given the typical lymphopenia in inflammation, warrants further mechanistic interpretation. This phenomenon 
may be attributed to a complex, phase-dependent dynamic of lymphocyte subsets. In the early or moderately active stages 
of UC, a relative preservation or even transient increase in certain lymphocyte populations (eg, activated effector cells) 
might occur, potentially outpacing a more stable monocyte count, leading to a higher LMR.20 This pattern could differ 
significantly in severe disease, where our data indeed showed a declining LMR trend, likely reflecting eventual 
lymphocyte exhaustion and a pronounced monocyte/macrophage activation.24 This non-linear dynamic underscores the 
complexity of the immune response in UC and suggests that LMR’s utility might be context-dependent, requiring careful 
interpretation alongside clinical severity.

Regarding the superior predictive performance of NPAR, its enhanced accuracy likely stems from its unique 
biological composition, integrating two fundamental pathological pathways. The neutrophil percentage component 
directly reflects the intensity of acute neutrophilic inflammation and mucosal infiltration, a hallmark of UC flare-ups.17 

Concurrently, serum albumin serves as a synthetic marker of the host’s systemic nutritional and inflammatory status; 
hypoalbuminemia in UC results from a combination of cytokine-driven suppression of hepatic synthesis, increased 
catabolism, and intestinal protein loss. Albumin itself also possesses anti-inflammatory and antioxidant properties.14 

Therefore, NPAR simultaneously quantifies the level of innate immune activation (numerator) and the body’s reserve 
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capacity to counteract inflammation and maintain homeostasis (denominator). This dual capture of the “insult” and the 
“host response” provides a more holistic reflection of disease burden than markers reflecting a single dimension, such as 
fecal calprotectin (primarily neutrophilic inflammation) or albumin alone. This integrative nature likely underpins its 
robust AUC compared to other indices.

Predictive Efficacy and Clinical Transformation of Inflammatory Indicators
NPAR demonstrated superior predictive performance for active UC, achieving an AUC of 0.843 (sensitivity 81.5%, 
specificity 76.8%), outperforming both CRP (AUC = 0.72)25 and fecal calprotectin (AUC = 0.89).26 While fecal 
biomarkers offer higher specificity, NPAR’s convenience as a blood-based test makes it more suitable for outpatient 
screening. For predicting severe UC, NPAR achieved an AUC of 0.854, comparable to the established anti-TNFα 
treatment failure risk model (AUC = 0.82).27 A combined predictive model incorporating MHR (AUC = 0.791) showed 
potential, such as: Risk Score = 0.4 × NPAR + 0.3 × MHR, which has already demonstrated preliminary success in 
Crohn’s disease (improving sensitivity by 15%)28. Notably, UC patients exhibited impaired lymphocyte reactivity with 
dysfunctional responses at both peripheral and mucosal levels, despite the lack of statistically significant differences in 
peripheral blood lymphocyte counts compared to controls in this study. These findings collectively indicate that NPAR 
effectively reflects host immune and inflammatory status, highlighting the critical roles of immune responses and 
inflammation in UC pathogenesis and progression. Consequently, NPAR demonstrates superior diagnostic capability 
for active UC compared to other inflammatory markers.

Limitations of the Article
This study has several limitations that should be considered. First, its single-center, retrospective design may introduce 
potential selection bias and limit the generalizability of the findings. Although our research team meticulously collected data to 
ensure integrity, unmeasured confounding factors inherent to retrospective analyses cannot be fully excluded. Second, the 
sample size, while substantial, remains relatively limited, which may affect the statistical power for certain subgroup analyses. 
Therefore, our results should be interpreted as preliminary, and further validation through large-scale, multicenter, prospective 
studies is essential to confirm the clinical utility of these inflammatory indices, particularly NPAR.

Conclusion
This study confirmed that SII, NLR, PLR, NPAR, IBI, LMR, SIRT, NHR, and MHR can non-invasively assess the 
activity and severity of UC, among which NPAR showed the best diagnostic efficacy. Future multi-center studies are 
needed to verify its clinical applicability and explore integration with genomic/microbial analysis.
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