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The C-reactive protein-to-albumin ratio (CAR) and neutrophil-to-albumin ratio (NAR) serve as established markers for inflammatory diseases. However, limited studies have investigated their potential in predicting response and prognosis following infliximab (IFX) treatment. The objective of this paper was to evaluate feasibility of CAR and NAR as biomarkers to assess response to IFX induction therapy. Additionally, we attempted to determine the capacity to predict clinical remission in ulcerative colitis (UC) after 54 weeks of IFX treatment. We enrolled a total of 157 UC patients diagnosed via endoscopic mucosal biopsy at our hospital between October 2018 and June 2023. Additionally, 199 patients presenting with gastrointestinal symptoms, who underwent physical examinations, constituted the control group. Comprehensive clinical data, laboratory indicators, and endoscopic findings were systematically collected. CAR and NAR values were computed before treatment, post-induction, and subsequently at 8-week intervals. Comparisons between two groups were analyzed using the Wilcoxon rank-sum test or the independent samples t-test, and comparisons between multiple groups were analyzed using the one-way ANOVA (analysis of variance) or the Kruskal-Wallis rank sum test. We found CAR and NAR emerged as sensitive biomarkers for assessing disease activity. Notably, our findings indicated their dual predictive capability: foreseeing response post-IFX induction therapy and prognosticating the likelihood of UC patients achieving clinical remission following 54 weeks on IFX therapy.
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1 Introduction

Ulcerative colitis (UC) is an inflammatory bowel disease (IBD) predominantly affecting the rectum or colon, with its incidence projected to rise to 5 million cases by 2023. Its typical feature is the recurrence and remission of diffuse mucosal inflammation, and the typical clinical manifestation is mucopurulent bloody stool, which is diagnosed depending on endoscopic histological findings and clinical manifestations. The complex pathophysiology comprises genetic susceptibility, epithelial barrier abnormalities, dysregulated immunological responses, and environmental factors (1). Treatment options include medical and surgical interventions, with 5-aminosalicylic acid being the preferred therapy; however, alternatives like corticosteroids, thiopurines, biological agents, or small-molecule drugs might be considered if initial therapy is ineffective. Patients with inadequate responses to drug therapy might require total rectocolectomy, which poses significant postoperative complications and increased medical burdens. Recent advancements in drug therapies have shifted treatment goals toward achieving clinical remission and prioritizing mucosal healing on histological examination. Timely and accurate assessment of disease is crucial for selecting appropriate treatment strategies, which often relies on biomarkers and endoscopic evaluations. Despite the gold standard status of endoscopy, its limitations persist due to its invasiveness, high cost, and low patient compliance (2, 3). Consequently, non-invasive, and straightforward biomarkers to assess disease activity and predict drug efficacy are urgently needed.

Recent studies have explored biomarkers for assessing disease, such as the use of fecal calprotectin in gauging IBD activity (4), which was limited by high costs and lengthy processing times. Commonly used biomarkers like C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) also face challenges due to their susceptibility to various elements, including bacterial and viral infections, compromising their sensitivity and specificity (5). At the same time, research on the assessment of drug efficacy has been increasing in recent years. The therapy of UC has significantly evolved with the widespread use of biologics (such as anti-TNF drugs). It results in clear benefits to the patients, significantly prolonging the duration of remission and improving the life quality of patients. However, efficacy is not achieved in all patients who receive treatment with biologics, and approximately 30 percent of patients experience no respond to the biological agents. Therefore, timely and effective assessment of drug efficacy is crucial to the prognosis of patients, avoiding delays in treatment and reducing the cost of treatment for patients. Single biomarkers have limitations in predicting disease progression, prompting increased research into combining multiple biomarkers, for example, NAR forecasted the reaction to IFX in Crohn’s disease (CD) patients (6), neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio (PLR) were used as new biomarkers of mucosal prognosis for UC patients receiving anti-TNF therapy (7, 8).

In this paper, the objective was to investigate potential of CAR and NAR as biomarkers for evaluating treatment response post-IFX induction therapy in UC patients. Additionally, our aim was to assess whether CAR and NAR can predict the attainment of clinical remission among UC patients following a 54-week IFX treatment regimen.



2 Materials and methods


2.1 Study population

This research was authorized by the Ethics Review Board of the Clinical Research Institution of the First Affiliated Hospital of Zhengzhou University. The study comprised 157 patients hospitalized to our hospital between October 2018 and June 2023, diagnosed using endoscopic mucosal biopsy. Additionally, 199 individuals exhibiting gastrointestinal symptoms underwent physical examinations and served as controls. The inclusion standards were established as such: (1) Patients aged 18 years and above. (2) Patients meeting the indications for IFX treatment under the Beijing 2018 Beijing Consensus on UC Diagnosis and Treatment (9). (3) Patients who received their initial infliximab treatment at our institution. Exclusion criteria were set to exclude: (1) patients with liver or gallbladder diseases, a prolonged history of alcohol consumption, or the use of medications impacting liver function. (2) Individuals with conditions such as intestinal perforation, intestinal obstruction, cardiovascular or respiratory diseases, renal insufficiency, diabetes, cerebral infarction, malignant tumors, acute or chronic infections, other autoimmune diseases, or who had undergone gastrointestinal surgery or lacked relevant data. (3) Patients not concurrently using immunosuppressants, cortisol, or other drugs that might influence neutrophil levels.



2.2 Data collection

Comprehensive clinical data, laboratory indicators, and endoscopic findings were gathered, including gender, age, disease duration, stool frequency, extent of hematochezia, CRP, ESR, albumin (ALB), neutrophil count (NEU), and colonoscopy results. Moreover, CAR and NAR were computed. For patients diagnosed with UC, follow-up assessments included monitoring laboratory indicators, clinical observations, and physical examinations conducted prior to commencing IFX treatment at weeks 0, 2, and 6, and every 8 weeks thereafter.



2.3 Statistical analysis

Statistical analyses were performed by the Statistical Package for Social Sciences (SPSS) Version 26.0. Normally distributed data were reported as means with standard deviations (SD). Comparisons between groups of normal distribution data were conducted utilizing either the independent sample t-test or the one-way ANOVA. Median values with interquartile ranges [M (P25, P75)] were used to report non-normally distributed data, and group comparisons were done via the Wilcoxon rank sum test or the Kruskal-Wallis rank sum test. Count statistics were expressed as percentages or proportions. Categorical variable comparisons were undertaken via the Chi-square test and Fisher’s exact test. The relationship between parameters and Mayo score was examined by Spearman correlation analysis. To quantify responsiveness and clinical prognosis, the receiver operating characteristic (ROC) curve was applied, the cutoff value was set by the Youden index, and P < 0.05 was judged statistically significant.




3 Results


3.1 Patient demographics and laboratory tests

According to the data presented in Table 1, a collective of 157 individuals diagnosed with UC was observed, comprising 71 males and 86 females. Their average age was recorded at 45.13 ± 14.84 years, and the disease duration spanned 36 (24, 96) months. Additionally, 199 individuals underwent physical examinations as controls, consisting of 88 women and 111 men; their mean age was 46.37 ± 15.53 years old. There were no notable distinctions in gender (P = 0.480) or age (P = 0.537) detected between the control and case cohorts. Similarly, no obvious difference was found in body mass index (BMI) [21.60 (19.43, 23.50) VS 21.44 (20.25, 24.03), P = 0.248]. Comparative analyses of whole blood cell and serum biochemical examinations between these groups revealed that NEU [4.10 (2.94, 5.99)] and CRP [10.44 (3.75, 29.12)] exhibited a marked increase in the case group compared to the control group [NEU, 3.14 (2.48, 4.24), P < 0.001; CRP, 1.05 (0.49, 1.77), P < 0.001], whereas ALB [37.10 (32.38, 40.33)] was notably lower compared to healthy controls [ALB, 43.70 (40.90, 45.80), P < 0.001]. These findings were consistent with previous studies (10–12). Subsequently, it was observed that both CAR [0.287 (0.100, 0.849)] and NAR [0.110 (0.082, 0.061)] were significantly increased in UC patients compared to healthy controls [CAR, 0.024 (0.011, 0.044), P < 0.001; NAR, 0.072 (0.055, 0.097), P < 0.001]. Furthermore, ROC curve assessment was undertaken to measure diagnostic accuracy (Figure 1). The larger area under the curve (AUC) indicates better diagnostic ability (13). The results revealed significant discrimination between the case and control groups for indicators (NEU, ALB, CRP, CAR, and NAR). Notably, combined indicators exhibited higher AUC values than individual ones. Specifically, NAR (the cut-off value: 0.081, sensitivity 0.764, specificity 0.623, AUC = 0.752, 95% CI 0.702–0.802, P < 0.001) displayed the higher AUC compared to NEU (the cut-off value: 4.29, sensitivity 0.478, specificity 0.769, AUC = 0.662, 95% CI 0.605–0.718, P < 0.001), while CAR (the cut-off value: 0.102, sensitivity 0.752, specificity 0.975, AUC = 0.906, 95% CI 0.872–0.939, P < 0.001) surpassed CRP (the cut-off value: 3.6, sensitivity 0.777, specificity 0.935, AUC = 0.898, 95% CI 0.862–0.933, P < 0.001) or ALB (the cut-off value: 38.55, sensitivity 0.662, specificity 0.970, AUC = 0.870, 95% CI 0.834–0.910, P < 0.001) alone.


TABLE 1 Demographics and clinical parameters in UC patients and healthy controls.
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FIGURE 1
Discriminate abilities of serum parameters between case group and control group. AUC, area under the ROC curve. P < 0.05 was considered statistically significant.




3.2 Correlation of CAR and NAR with UC activity

Subsequently, we explored whether CAR and NAR could serve as potential biomarkers to assess UC activity. The partial Mayo score was utilized as an established indicator for assessing UC activity (14). Nutritional status may influence the severity of disease, for example, Stabroth-Akil et al. (15) discovered an inverse correlation between disease severity and BMI as well (15). However, Yerushalmy-Feler et al. (16) found that children with IBD have more severe disease progression when their BMI was in the lowest or highest quartile (16), and the findings regarding the relationship between BMI and disease activity have become inconsistent at this moment. In this study, we divided the case group into moderately active and severely active groups based on the modified Mayo score, there was no significant differences in BMI between moderately active group and severely active group [BMI, 22.38 (19.27, 24.23) VS 21.14 (18.92, 23.08), P = 0.239], so we couldn’t yet assume that BMI correlates with UC activity. Spearman correlation analysis indicated the positive association between CAR, NAR, and Mayo scores (CAR r = 0.775, P < 0.001; NAR r = 0.740, P < 0.001) (Table 2). We further examined the correlation of Mayo scores with NEU, CRP, and ALB. These variables also exhibited positive correlations with Mayo scores. However, our findings indicated that the combination of parameters provided a more accurate assessment of disease activity compared to individual parameters. Hence, CAR and NAR might offer enhanced efficacy in evaluating UC activity compared to NEU, ALB, and CRP alone.


TABLE 2 Correlation between parameters and the Mayo score.
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3.3 CAR and NAR predict response and prognosis to IFX in UC patients

Treatment approaches for UC have witnessed evolution, particularly with the widespread use of biologics such as IFX. Despite early therapy escalation benefiting patient prognosis, around one-third of UC patients exhibited an inadequate or limited response to IFX treatment. Therefore, we focused on identifying suitable indicators to predict response and prognosis to IFX therapy. We designated patients displaying clinical response following IFX induction therapy without the need for secondary replacement therapy as initial responders. The definition of clinical remission included that the partial Mayo scores decreasing at least 30% from initial assessment and the absolute rectal bleeding sub-scores being 0 or 1 (17). The nutritional status of patients may affect the efficacy of drug therapy, for example, Kurnool et al. (18) found obesity was a negative prognostic factor in patients on biologic therapy for UC (18), However we found no difference in BMI between initial responders and initial non-responders in this study [BMI, 21.70 (19.58, 23.67) VS 20.31 (18.60, 23.24), P = 0.154], This may be related to the range of BMI of the subjects in this study, so that the nutritional status of the patients (e.g., BMI) did not have significant effect on the outcome of the treatment. Among 157 UC patients, there were 89 responders and 68 non-responders after induction therapy. As shown in Figure 2, initial responders to IFX after the induction period exhibited lower baseline CAR [0.153 (0.033, 0.316)] and NAR [0.090 (0.062, 0.126)] compared to initial non-responders [CAR: 0.240 (0.096, 0.630), P = 0.013; NAR: 0.120 (0.083, 0.162), P = 0.020]. No notable distinctions between initial responders and initial non-responders were observed for CRP (P = 0.254), ALB (P = 0.091), and NEU (P = 0.567). In addition, we found that initial responders at the end of induction CAR [0.087 (0.028, 0.264] and NAR [0.079 (0.551, 0.100)] were decreased compared to baseline [CAR: 0.153 (0.033, 0.316), P = 0.906; NAR: 0.090 (0.062, 0.126), P = 0.083], and among initial non-responders, CAR [0.397 (0.197, 1.025)] and NAR [0.140 (0.101, 0.185)] at the end of induction were increased compared to baseline [CAR: 0.240 (0.096, 0.630), P = 0.961; NAR: 0.120 (0.083, 0.162), P = 0.065] (Figure 3). ROC curve analysis confirmed the predictive power of baseline CAR and NAR for IFX treatment response after the induction period. The optimum cut-off value for CAR was 0.509 (sensitivity 0.491, specificity 0.967, AUC = 0.758, 95% CI 0.670–0.846, P < 0.001), and the optimum cut-off value for NAR was 0.117 (sensitivity 0.518, specificity 0.727, AUC = 0.643, 95% CI 0.534–0.751, P = 0.017) (Figure 4), indicating significant differentiation between responders and non-responders following IFX induction treatment.
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FIGURE 2
C-reactive protein and NAR predict responses after IFX induction therapy. The differences in (A) CAR, (B) NAR, (C) CRP, (D) ALB, and (E) NEU between responders and non-responders were determined. The comparison was performed by the Wilcoxon rank sum test [(A) CAR, P = 0.013; (B) NAR, P = 0.020; (C) CRP, P = 0.254; (D) ALB, P = 0.091; (E) NEU, P = 0.567].
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FIGURE 3
Differences between after induction CAR and NAR and baseline CAR and NAR. (A) CAR (Response), CAR with response after induction therapy; (B) CAR (No-response), CAR with no response after induction therapy; (C) NAR (Response), NAR with response after induction therapy; (D) NAR (No-response), NAR with no response after induction therapy; The comparison was performed by the Wilcoxon rank sum test [(A) CAR (Response), P = 0.906; (C) NAR (Response), P = 0.083; (B) CAR (No-response), P = 0.961; (D) NAR (No-response), P = 0.065].
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FIGURE 4
Abilities of CAR and NAR to distinguish between responders and non-responders [(A) CAR, AUC = 0.758, P < 0.001; (B) NAR, AUC = 0.643, P = 0.017, ROC curve analysis].


Furthermore, patients failing to achieve clinical remission at 54 weeks exhibited higher baseline CAR [0.212 (0.114, 0.445)] and NAR [0.123 (0.088, 0.216)] compared to those who achieved clinical remission [CAR: 0.120 (0.032, 0.352), P = 0.042; NAR: 0.094 (0.073, 0.147), P = 0.042]. Similar distinctions were noted post-induction. Notably, patients achieving clinical remission demonstrated considerably lower CAR (after induction) [0.026 (0.014, 0.054)] compared to those not achieving remission [0.213 (0.061, 0.703), P < 0.001]. Additionally, patients achieving clinical remission exhibited significantly lower NAR (after induction) [0.068 (0.053, 0.112)] compared to those who did not attain remission [0.109 (0.083, 0.120), P = 0.002] (Figure 5). In addition, among patients achieving clinical remission, there were differences in the overall distribution of CAR and NAR in the three groups at baseline, after induction and at 54 weeks (CAR, P < 0.001; NAR, P < 0.001). Not only was the difference between after induction CAR and NAR and baseline CAR and NAR statistically significant (CAR, P < 0.001; NAR, P < 0.001), but the difference between baseline CAR and NAR and CAR and NAR at 54 weeks of therapy was also statistically significant (CAR, P < 0.001; NAR, P < 0.001). However, the difference between CAR and NAR after induction therapy and CAR and NAR at 54 weeks of therapy was not statistically significant (CAR, P = 0.887; NAR, P = 0.978). Nonetheless, among patients not achieving clinical remission, there were no statistical differences in the overall distribution of CAR and NAR among the three groups at baseline, after induction and at 54 weeks (CAR, P = 0.103; NAR, P = 0.102) (Table 3). As shown in Figure 6, we found that CAR and NAR in patients achieving clinical remission showed a downward trend over the treatment cycle, while CAR and NAR in those who not achieving clinical remission did not vary significantly. ROC curve analysis demonstrated the ability of CAR and NAR to predict clinical remission. The optimum cut-off value for baseline CAR was 0.423 (sensitivity 0.426, specificity approximately 1.000, AUC = 0.747, 95% CI 0.636–0.858, P < 0.001), and for baseline NAR was 0.120 (sensitivity 0.574, specificity 0.905, AUC = 0.725, 95% CI 0.616–0.835, P = 0.002). Simultaneously, the optimum cut-off value for CAR (after induction) was 0.061 (sensitivity 0.824, specificity 0.758, AUC = 0.803, 95% CI 0.680–0.925, P < 0.001), and for NAR (after induction) was 0.088 (sensitivity 0.765, specificity 0.667, AUC = 0.688, 95% CI 0.556–0.819, P = 0.018) (Figure 7). Hence, CAR and NAR could serve as predictive biomarkers for achieving clinical remission.
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FIGURE 5
Differences of CAR and NAR between patients who achieve or do not achieve clinical remission. (A) CAR (baseline), the baseline CAR; (B) NAR (baseline), the baseline NAR; (C) CAR (after induction), CAR at the end of induction period; (D) NAR (after induction), NAR at the end of induction period. The comparison of two groups was performed by the Wilcoxon rank sum test [(A) CAR (baseline), P = 0.042; (B) NAR (baseline), P = 0.042; (C) CAR (after induction), P < 0.001; (D) NAR (after induction), P = 0.002].



TABLE 3 Changes in CAR and NAR in the remission and non-remission groups.
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FIGURE 6
Differences in CAR and NAR at baseline, post-induction, and at 54 weeks between the remission and non-remission groups. (A) CAR (Remission), CAR achieving clinical remission at 54 weeks; (B) CAR (No-remission), CAR not achieving clinical remission at 54 weeks; (C) NAR (Remission), NAR achieving clinical remission at 54 weeks; (D) NAR (No-remission), NAR not achieving clinical remission at 54 weeks. The comparison was performed by the Kruskal-Wallis rank sum test.
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FIGURE 7
Abilities of (A) CAR (baseline), (B) NAR (baseline), (C) CAR (after induction), and (D) NAR (after induction) to predict clinical remission in UC patients after 54 weeks of IFX treatment [(A) CAR (baseline), AUC = 0.747, P < 0.001; (B) NAR (baseline) AUC = 0.725, P = 0.002; (C) CAR (after induction), AUC = 0.803, P < 0.001; (D) NAR (after induction), AUC = 0.688, P = 0.018].





4 Discussion

Ulcerative colitis remains a challenging condition among digestive diseases. Despite primarily affecting the intestinal mucosal layer, its persistent cycle of relapse and remission prolongs disease duration. Accurate monitoring of disease activity is pivotal for selecting optimal treatment strategies. While endoscopy is the current gold standard to assess UC activity (19), its invasive nature can exacerbate the condition, and some patients exhibit poor compliance. Therefore, we urgently need to search for appropriate biomarkers with the characteristics of being non-invasive, easy to implement, and having high sensitivity and specificity (20). However, to date, no identified biomarker has met all these requirements. Previous studies have highlighted the anti-Saccharomyces cerevisiae antibody (ASCA) as a reliable biomarker for CD, yet its prevalence in celiac disease has limited its exclusive use (21–23). The identification of suitable biomarkers could not only minimize the invasiveness associated with endoscopy but also alleviate the medical burden on patients. The urgent need for new biomarkers is crucial to manage UC treatment. Accurate assessment of disease activity is imperative in devising optimal treatment strategies and enhancing the prognosis for UC patients.

In the present investigation, we investigated variations in two biomarkers in UC patients, CAR and NAR. Firstly, both CAR and NAR exhibited significant elevation in UC patients compared with healthy controls. Secondly, we observed the positive correlation between CAR, NAR, and the modified Mayo score. Thirdly, CAR and NAR demonstrated potential predictive capabilities to distinguish responders to IFX induction therapy from primary non-responders among UC patients. Fourthly, our study revealed CAR and NAR levels could predict the likelihood of achieving clinical remission at 54 weeks of IFX therapy. We aimed to ascertain whether CAR and NAR could serve as suitable indicators for the diagnosis and treatment of UC patients.

C-reactive protein-to-albumin ratio was used as an indicator reflecting the balance between inflammation and nutritional status. Recent literature has extensively discussed CAR and its relevance to various diseases. For instance, Wu et al. (24) in a meta-analysis revealed that decreased CAR levels could predict improved overall survival in cancer patients. Additionally, Kim et al. (25) reported prognostic value of CAR in predicting mortality among patients with septic shock. Qin et al. (26) demonstrated that CAR was used to assess CD activity. Liu et al. (27) illustrated the positive correlation between higher CAR levels and greater disease activity. We observed the positive association between CAR and the modified Mayo score in this investigation, signifying the utility of CAR as an indicator for assessing UC activity, which was consistent with previous research. Furthermore, CAR displayed the superior predictive value for IFX treatment response compared to CRP and ALB. Notably, CAR exhibited the ability to predict clinical remission in UC patients undergoing 54 weeks of IFX therapy, a crucial factor impacting disease prognosis.

Recent studies have explored numerous biomarkers for evaluating disease activity. Neutrophils, crucial phagocytes responsible for acute inflammatory responses and key mediators of the immune system, were one of the most common biomarkers to assess disease activity (28). Meanwhile, NAR has emerged as a novel systemic indicator of inflammation, extensively utilized in evaluating inflammation, vascular disease, and cancer (24, 29). Additionally, studies have revealed lowered serum albumin (ALB) levels in IBD patients, potentially affecting the therapeutic efficacy of biologic agents (25). Notably, research by Inflammatory Bowel Disease Group et al. (9) highlighted the heightened utility of NAR in reflecting UC activity and systemic inflammatory burden. However, existing research on NAR predicting response to IFX therapy in IBD patients was limited. Our investigation unveiled that NAR not only served as a valuable biomarker to diagnose diseases and assess disease activity but also demonstrated predictive potential in discerning between UC patients who respond or do not respond to IFX induction treatment. Furthermore, NAR exhibited the capability to differentiate between clinical remission and non-clinical remission among UC patients undergoing 54 weeks of IFX therapy, offering valuable guidance in selecting treatment strategies.

Biologics have assumed the significant role in UC treatment, with IFX, a common anti-TNF drug, notably contributing to clinical remission and mucosal healing in UC patients. However, not all individuals derive equal benefit from IFX treatment; approximately one-third of patients exhibit unresponsiveness following IFX induction therapy, known as “primary non-responsive” (30). Therefore, predicting response to IFX induction therapy in UC patients remains crucial. Previous studies explored predictors for IFX treatment response, including disease course, CRP, and ALB, yet results have been inconclusive. Some studies have established the correlation between the response rate to IFX and serum albumin levels in UC patients, demonstrating that lower blood albumin levels were related with poorer response rates (30, 31). Furthermore, some investigations revealed the correlation between IFX serum levels and serum albumin levels, indicating that lower serum albumin levels corresponded to decreased IFX serum levels. However, the predictive role of ALB and IFX serum levels in determining IFX response among UC patients remains uncertain. In our study, we found that CAR and NAR may be effective tools for prognosticating response to IFX induction therapy and clinical remission after 54 weeks of IFX therapy. If CAR and NAR were implemented in clinical practice, they could significantly reduce the frequency of endoscopic procedures and alleviate the medical burden on UC patients.

In conclusion, our study underscored the significance of two biomarkers, CAR and NAR, as sensitive indicators for assessing disease activity in UC patients. Importantly, we have demonstrated their dual capacity not only to predict response to IFX induction therapy in UC patients but also to forecast the potential achievement of clinical remission following 54 weeks of IFX therapy. However, this research has limitations. Firstly, due to retrospective study, retrospective bias may exist, and the paper relied on a small sample size, which highlighted the need for larger-scale investigations to validate our findings. Secondly, the applicability of these predictors to other biological agents like Vedolizumab and Ustekinumab remains unconfirmed. Furthermore, we failed to measure IFX serum levels and antibodies, thus requiring further exploration of the relationship between IFX trough concentrations or IFX autoantibodies with CAR and NAR. Nevertheless, our results offer compelling evidence supporting the potential application of CAR and NAR in diagnosis, monitoring disease activity, predicting IFX response, and forecasting clinical remission in UC patients.
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CPR (mg/L) 10.44 (3.75,29.12) 1.05 (0.49, 1.77) <0.001
ESR (mm/h) 18.00 (9.5, 34.5) 6.00 (4.00, 9.40) <0.001
CAR 0.287 (0.100, 0.849) 0.024 (0.011, 0.044) <0.001
NAR 0.110 (0.082, 0.061) 0.072 (0.055, 0.097) <0.001

Normally distributed data were presented as means = standard deviations (SD), while non-normally distributed data were displayed as median (interquartile range) [M (P25, P75)]. Count

data were represented as percentages or proportions. UC, ulcerative colitis; BMI, body mass index; NEU, neutrophil count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; ALB,

albumin; PLT, platelet; NAR, neutrophil-to-albumin ratio; CAR, C-reactive protein-to-albumin ratio. Differences among these parameters were assessed by either the independent samples

t-test or Wilcoxon rank sum test. Gender and smoking status were examined by the Chi-square test. P < 0.05 which indicated the difference was statistically significant.
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The link between different parameters and Mayo scores in UC patients was indicated
by spearman correlation analysis. P < 0.05 which suggested the difference was statisti-
cally significant.
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NAR (No-remission) 0.123 (0.088, 0.216) 0.109 (0.083, 0.120) 0.096 (0.079, 0.131) 0.102

The comparison was performed by the Kruskal-Wallis rank sum test. Comparisons between the two groups were made using Bonferroniat P < 0.05.*Indicates statistically significant difference

from baseline, there was no statistically significant difference between after induction and at 54 weeks.
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