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ABSTRACT

Background & Aims: Inflammatory bowel disease (IBD) requires reliable non-invasive biomarkers to 
monitor mucosal healing, systemic inflammation, and gut-liver axis involvement. This study evaluated the 
diagnostic potential of accessible clinical parameters, including fecal calprotectin (FC), hemogram-derived 
ratios, and composite albumin-integrating and liver fibrosis scores, alongside standardized endoscopic 
severity findings.
Methods: This retrospective observational study included 36 adult IBD patients [21 with Crohn’s disease (CD), 
15 with ulcerative colitis (UC) receiving biological therapy. Systemic inflammatory indices [e.g., neutrophil-
lymphocyte ratio (NLR)], nutritional scores [e.g. prognostic nutritional index (PNI)], and hepatic fibrosis scores 
[e.g. aspartate aminotransferase to platelet ratio index (APRI), fibrosis 4 (FIB-4), platelet-albumin-bilirubin 
(PALBI)] were assessed. Receiver operating characteristic (ROC) curve analysis evaluated the diagnostic 
performance, reported as area under the curve (AUC), of these biomarkers.
Results: Routine laboratory parameters and non-invasive liver fibrosis indices showed no statistically significant 
differences between CD and UC patients. Biologic treatment initiation differed significantly between the groups 
(p<0.001). Endoscopically, CD presented marked phenotypic heterogeneity with predominantly ileocolonic 
involvement, whereas active UC was characterized mainly by pancolitis. Fecal calprotectin concentrations were 
notably higher in UC (median 1000 µg/g) compared to CD (310 µg/g). Diagnostically, FC demonstrated the 
highest predictive capacity for differentiating the conditions (AUC=0.74). Furthermore, albumin-integrating 
scores, specifically the PALBI score (AUC = 0.686) and PNI (AUC = 0.657), alongside NLR (AUC=0.632), 
outperformed traditional hepatic indices in capturing the systemic inflammatory toll. Complex composite 
inflammatory formulas unexpectedly underperformed.
Conclusions: FC remains the most robust non-invasive marker for localized mucosal inflammation. Albumin-
integrating scores and simple hemogram-derived ratios better reflect the systemic inflammatory burden 
than pure hepatic fibrosis indices, but their moderate diagnostic accuracies preclude independent clinical 
application. Effective IBD management requires integrating these non-invasive adjunctive tools with standard 
endoscopic assessments within a personalized, multiparametric framework.

Key words: inflammatory bowel disease − Crohn’s disease − ulcerative colitis − fecal calprotectin − systemic 
inflammatory indices − liver fibrosis scores − PALBI score.

Abbreviations: ABICC: age-bilirubin-INR-creatinine; AISI: aggregate index of systemic inflammation; 
ALBI: albumin-bilirubin; ALP: alkaline phosphatase; ALT: alanine aminotransferase; APRI: aspartate 
aminotransferase to platelet ratio index; aPTT: activated partial thromboplastin time; AST: aspartate 
aminotransferase; AUC: area under the curve; BLR: basophil-lymphocyte ratio; CALLY: C-reactive protein-
albumin-lymphocyte; CBC: complete blood count; CD: Crohn’s disease; CRP: C-reactive protein; dNLR: 
derived the neutrophil-lymphocyte ratio; ELR: eosinophil-lymphocyte ratio; FC: fecal calprotectin; FIB-4: 
fibrosis 4; GGT: gamma-glutamyl transferase; IBD: inflammatory bowel disease; IBI: index of biological 
integrity; INR: International normalized ratio; LMR: lymphocyte-monocyte ratio; NLR: neutrophil-lymphocyte 
ratio; PALBI: platelet–albumin–bilirubin; PLR: platelet-lymphocyte ratio; PNI: prognostic nutritional index; 
PNR: platelet-neutrophil ratio; PT: prothrombin time; ROC: receiver operating characteristic. 



356� Ismaiel et al.

J Gastrointestin Liver Dis, September 2026 Vol. 35 No 3: 355-362

INTRODUCTION

Inflammatory bowel diseases (IBD), primarily comprising 
Crohn’s disease (CD) and ulcerative colitis (UC), are chronic 
conditions with a major impact on patient quality of life. 
Epidemiologically, the incidence and prevalence of IBD have 
steadily increased over the past few decades, not only in Western 
countries, which have reached a plateau, but also in newly 
industrialized regions [1]. This global expansion highlights 
the multifactorial nature of the disease, which develops 
on a foundation of genetic predisposition compounded by 
environmental factors, microbiome alterations, and immune 
system dysregulation [2]. 

The clinical management of IBD remains a challenge 
due to its unpredictable course, characterized by alternating 
periods of flares and remission, as well as the long-term risk 
of structural complications [3]. Consequently, identifying 
and utilizing prognostic biological markers is essential. Such 
markers would enable better risk stratification and facilitate a 
proactive, personalized treatment approach before irreversible 
intestinal damage occurs. 

Currently, patient evaluation relies primarily on endoscopy, 
the diagnostic gold standard [4]. However, its invasive 
nature limits frequent repetition for routine monitoring. To 
compensate, clinical practice widely utilizes non-invasive 
biological markers to objectify inflammation rapidly. Among 
these, fecal calprotectin (FC) is heavily utilized to detect 
disease activity; however, it presents a clinical limitation 
regarding specificity, as its levels rise with any gastrointestinal 
inflammation [5, 6]. Furthermore, while classic markers 
successfully reflect the inflammatory status at the time 
of sampling, their capacity to predict long-term disease 
progression is limited. 

A comprehensive overview of IBD progression requires 
correlating multiple diagnostic modalities. Systemic 
inflammation is reflected by acute-phase reactants, such as 
C-reactive protein (CRP), and indices derived from a complete 
blood count (CBC). Local gastrointestinal inflammation 
is quantified via FC [7]. The biological profile is frequently 
completed by hepatobiliary tests, signaling treatment toxicity 
or systemic involvement [8, 9]. 

Furthermore, the gut-liver axis plays a pivotal role in the 
pathophysiology of IBD, leading to an increased prevalence 
of hepatic comorbidities such as progressive liver fibrosis [10, 
11]. Consequently, implementing non-invasive liver fibrosis 
scores provides a crucial opportunity to evaluate hepatic 
structural integrity and compare the subclinical fibrotic risk 
profiles between CD and UC phenotypes without the need for 
an invasive liver biopsy.

Given the need to optimize IBD management, the primary 
objective of this study was to evaluate the diagnostic and 
prognostic potential of accessible clinical and biological 
parameters, specifically fecal calprotectin, complete blood 
count-derived indices, and composite albumin-integrating 
scores, alongside standardized endoscopic severity findings. 
The secondary objectives were to compare the subclinical 
hepatic fibrotic risk between CD and UC using non-invasive 
liver fibrosis indices, and to determine which specific markers 
most accurately reflect both the systemic inflammatory 

burden and the localized luminal structural damage, thereby 
facilitating the early stratification of high-risk patients. 

METHODS

Study Population
This retrospective observational study was conducted in 

the Internal Medicine Department of the Emergency Clinical 
County Hospital of Cluj-Napoca, Romania, including patients 
whose first clinical visit occurred between January 20, 2021, 
and September 11, 2024. The study population consisted of 
adult patients with a confirmed diagnosis of CD or UC. To 
define the clinical profile precisely, data regarding disease 
extension, phenotype, presence of perianal disease, active 
fistulas, extraintestinal manifestations, and surgical history 
were collected. To ensure cohort homogeneity regarding 
therapeutic management, the absence of biological therapy 
served as a major exclusion criterion. Only patients receiving 
biological therapy (e.g., Infliximab, Adalimumab, Vedolizumab, 
Ustekinumab), with or without associated immunosuppressant/
corticosteroid treatment, were included. Eligible participants 
were identified using ICD-10 codes K50 (CD) and K51 (UC). 

Clinical and Laboratory Data
Biological samples were collected in the morning, under 

fasting conditions, as part of the routine clinical protocol. 
Testing was performed in the hospital’s authorized central 
laboratory using standardized automated analyzers. The 
extracted investigation panel included a complete blood count 
assessing leukocyte, neutrophil, lymphocyte, eosinophil, 
monocyte, and basophil counts, as well as platelets, RDW-
CV, and PDW. Liver function tests evaluated aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), gamma-glutamyl transferase 
(GGT), total and direct bilirubin, and albumin. The coagulation 
profile included prothrombin time (PT), activated partial 
thromboplastin time (aPTT), International normalized ratio 
(INR), and fibrinogen. Renal and metabolic status were 
quantified via creatinine, fasting glucose, triglycerides, sodium, 
and potassium. Specific inflammation was measured using 
serum CRP and FC, with a subset of these parameters evaluated 
dynamically at a secondary visit (Visit II). 

Scoring Systems and Biomarkers
To comprehensively evaluate the systemic impact of IBD, 

several validated scoring systems were calculated. Systemic 
inflammation was quantified using simple hematological 
ratios derived from the complete blood count, specifically the 
neutrophil-lymphocyte ratio (NLR), derived NLR (dNLR), 
platelet-lymphocyte ratio (PLR), lymphocyte-monocyte 
ratio (LMR), platelet-neutrophil ratio (PNR), eosinophil-
lymphocyte ratio (ELR), and basophil-lymphocyte ratio (BLR). 
Finally, composite systemic markers included the systemic 
immune-inflammation index (SII) and the aggregate index 
of systemic inflammation (AISI). Nutritional and metabolic 
statuses were evaluated using the triglyceride-glucose (TyG) 
index and the prognostic nutritional index (PNI). Furthermore, 
hepatic dysfunction and fibrosis were assessed via the AST/ALT 
ratio, aspartate aminotransferase to platelet ratio index (APRI), 
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fibrosis 4 (FIB-4), albumin-bilirubin (ALBI) score and grade, 
platelet–albumin–bilirubin (PALBI) score, age-bilirubin-INR-
creatinine (ABICC) score, Fibrosis index, King score, Lok 
index, LogOddsLok, C-reactive protein-albumin-lymphocyte 
(CALLY) index, and index of biological integrity (IBI) score. To 
quantify the extent of mucosal damage accurately, endoscopic 
severity was routinely evaluated utilizing standardized activity 
scores, such as the Simple Endoscopic Score for Crohn’s disease, 
allowing for an objective assessment of anatomical lesions. 

Statistical Analysis
Statistical analysis was performed using R software. 

Quantitative data were tested for normal distribution; non-
normal variables were reported as median and interquartile range 
(IQR). The Mann-Whitney U test compared continuous variables, 
while the Chi-square or Fisher’s exact test evaluated categorical 
variables. Receiver operating characteristic (ROC) curve analysis 
evaluated diagnostic performance, reported as area under the 
curve (AUC) and 95% confidence intervals (CI). A two-tailed 
p-value < 0.05 was considered statistically significant. 

RESULTS

General Cohort Characteristics and Disease Phenotype
The study included 36 patients: 21 (58.3%) with CD and 

15 (41.7%) with UC. There were no statistically significant 

demographic differences between groups, though the 
CD group showed a trend toward a lower median age 
(39 years vs. 58 years; p=0.222). Biological treatment 
initiation differed significantly (p<0.001); CD patients 
predominantly started with adalimumab and Ustekinumab, 
whereas UC patients initiated with infliximab, adalimumab, 
and vedolizumab. Endoscopic characteristics revealed 
highly significant differences (p < 0.001). CD involvement 
was primarily ileocolonic (L3) and ileal (L1). UC was 
characterized by pancolitis (E3) in active cases. Crohn’s 
disease exhibited marked phenotypic heterogeneity compared 
to the predominantly inflammatory phenotype seen in UC. 
Table I summarizes the demographic, clinical, and endoscopic 
characteristics of the cohort. 

Laboratory and Inflammatory Profiles
Routine CBC, metabolic, coagulation, and hepatic 

functions showed no statistically significant differences 
between CD and UC (p>0.05). Fibrinogen was slightly 
elevated globally but balanced between groups (346.5 mg/
dL in CD vs. 331 mg/dL in UC; p=0.569). At admission, 
FC was notably higher in UC (1000 µg/g) than CD (310 
µg/g), though broad data dispersion prevented statistical 
significance (p=0.103). The combined baseline laboratory 
parameters and specific inflammatory markers are presented 
in Table II. 

Table I. Demographic, clinical, and endoscopic characteristics

Variable CD (n=21) UC (n=15) p

Age (years), median (IQR) 39 (30 - 64) 58 (40 - 62.5) 0.222

Disease duration (years), median (IQR) 8 (6 - 12) 10 (5 - 14) 0.376

Gender (female), n (%) 11 (52.38) 9 (60.00) 0.650

Weight status, n (%) Normal: 18 (85.71)
Obese: 2 (9.52)

Overweight: 1 (4.76)

Normal: 10 (66.67)
Underweight: 1 (6.67)
Overweight: 4 (26.67)

0.055

Surgical history (yes), n (%) 4 (19.05) 1 (6.67) 0.376

Extraintestinal manifestations (yes), n (%) 7 (33.33) 6 (40) 0.681

Prior treatment (yes), n (%) 7 (33.33) 6 (40) 0.681

    Infliximab usage (yes), n (%) 1 (4.76) 7 (46.67) < 0.001

    Adalimumab usage (yes), n (%) 12 (57.14) 5 (33.33) 0.158

    Vedolizumab usage (yes), n (%) 0 (0) 3 (20) 0.064

    Ustekinumab usage (yes), n (%) 3 (14.29) 0 (0) 0.250

    Immunosuppressants (yes), n (%) 3 (14.29) 2 (13.33) 1.000

    Corticosteroids (yes), n (%) 4 (19.05) 5 (33.33) 0.443

Relapse at visit II (yes), n (%) 0 (0) 2 (14.29) 0.481

Extension, n (%) L1 (ileal): 8 (40)
L2 (colonic): 3 (15)

L3 (ileo-colonic): 8 (40)
E3 (pancolitis): 1 (5)

Inactive: 7 (46.67)
E1 (proctitis): 2 (13.33)

E2 (left): 1 (6.67)
E3 (pancolitis): 5 (33.33)

< 0.001

Phenotype, n (%) B1: 11 (57.89)
B2: 7 (36.84)
B3: 1 (5.26)

B1: 14 (93.33)
Perianal abscess: 1 (6.67)

0.010

Perianal disease (yes), n (%) 1 (5) 1 (6.67) 0.681

Active fistulas (yes), n (%) 2 (9.52) 0 (0) 0.500

Active fistulas (Visit II), n (%) 2 (15.38) 0 (0) 0.222

CD: Crohn’s disease; UC: ulcerative colitis.
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Non-invasive Biomarkers, Systemic Indices, and Liver 
Fibrosis Scores
Advanced systemic indices and simple hematological 

ratios confirmed an equivalent level of underlying systemic 
inflammatory activation in both cohorts, with no statistically 
significant differences observed between CD and UC. A specific 
focus was placed on comparing the non-invasive liver fibrosis 
scores between the two patient cohorts. Parameters dedicated to 
quantifying structural liver impact, including the AST to platelet 
ratio index, the Fibrosis-4 index, and the general Fibrosis index, 
recorded similar median values across both pathologies, with 
all statistical comparisons failing to demonstrate significant 
differences. Table III aggregates the metabolic scores, hepatic 
dysfunction and fibrosis indices, simple hemogram-derived 
ratios, and composite inflammatory scores. 

Predictive Accuracy in Differentiating CD from UC
ROC curve analysis was utilized to evaluate the diagnostic 

capacity of these non-invasive biomarkers in differentiating 

CD from UC. Fecal calprotectin demonstrated the highest 
overall predictive accuracy, achieving an AUC of 0.74 (95%CI: 
0.455-0.974). Among the derived systemic indices, those 
integrating protein synthesis and nutritional status showed 
superior predictive value compared to classical inflammatory 
or pure fibrotic markers. Specifically, the PALBI score achieved 
the highest accuracy in this category with an AUC of 0.686 
(95%CI: 0.455-0.885), closely followed by the prognostic 
nutritional index (AUC=0.657). Simple hematological ratios 
provided moderate diagnostic utility, with the dNLR and the 
standard NLR yielding AUCs of 0.632 and 0.629, respectively. 
Conversely, classical hepatic fibrosis indices such as APRI 
(AUC=0.593) and FIB-4 (AUC=0.493), alongside acute-phase 
reactants like CRP (AUC=0.586) and complex composite 
scores like the SII (AUC=0.514), exhibited poor predictive 
capacity in differentiating the two disease phenotypes. Table 
IV illustrates the complete diagnostic performance of all 
evaluated parameters. A synthesis of our results is depicted in 
supplementary Fig 1.

Table II. Baseline laboratory and inflammatory profile

Variable CD (n=21) UC (n=15) p

Platelets ×10^9/L, median (IQR) 254 (201 - 302) 265 (225.5 - 326) 0.324

Neutrophils ×10^9/L, median (IQR) 4.42 (3.67 - 6.25) 4.39 (3.38 - 5.2) 0.521

Lymphocytes ×10^9/L, median (IQR) 1.76 (1.45 - 2.38) 1.89 (1.5 - 2.13) 0.736

Leukocytes ×10^9/L, median (IQR) 6.7 (6.01 - 9.06) 6.93 (5.7 - 8.07) 0.585

Eosinophils ×10^9/L, median (IQR) 0.1 (0.05 - 0.19) 0.08 (0.06 - 0.22) 0.860

Monocytes ×10^9/L, median (IQR) 0.44 (0.38 - 0.53) 0.45 (0.34 - 0.56) 0.898

Basophils ×10^9/L, median (IQR) 0.03 (0.02 - 0.04) 0.03 (0.02 - 0.04) 0.495

RDW-CV (%), median (IQR) 13.6 (12.9 - 14.2) 13.4 (12.95 - 14.1) 0.987

PDW (fL), median (IQR) 16.1 (15.8 - 16.2) 15.9 (15.7 - 16.1) 0.251

Triglycerides (mg/dL), median (IQR) 114.5 (91.25 - 154.75) 98.5 (73.25 - 142.5) 0.403

Fasting glucose (mg/dL), median (IQR) 90 (87.25 - 98) 88 (79.5 - 92) 0.146

Creatinine (mg/dL), median (IQR) 0.78 (0.66 - 0.99) 0.77 (0.7 - 0.82) 0.453

Sodium (mmol/L), median (IQR) 139.5 (137 - 142) 139 (137 - 140.75) 0.711

Potassium (mmol/L), median (IQR) 4.24 (4.09 - 4.4) 4.02 (3.85 - 4.38) 0.516

PT (s), median (IQR) 11.7 (10.7 - 12.3) 11.4 (10.65 - 11.8) 0.460

aPTT (s), median (IQR) 31.1 (27.3 - 32.4) 31.1 (29.1 - 31.75) 0.810

INR, median (IQR) 1.04 (0.94 - 1.06) 1.01 (0.94 - 1.04) 0.431

Fibrinogen (mg/dL), median (IQR) 346.5 (320.25 - 412.75) 331 (297.25 - 370.5) 0.569

AST (UI/L), median (IQR) 21 (15 - 25) 21 (16 - 24.5) 1.000

ALT (UI/L), median (IQR) 19 (16.75 - 20.25) 16 (12.5 - 25) 0.854

GGT (UI/L), median (IQR) 20 (15.5 - 26) 19 (12 - 27.75) 0.516

ALP (UI/L), median (IQR) 67.5 (62 - 77.25) 68 (58 - 71) 0.526

Total bilirubin (mg/dL), median (IQR) 0.55 (0.43 - 0.6) 0.49 (0.37 - 0.71) 0.884

Direct bilirubin (mg/dL), median (IQR) 0.09 (0.07 - 0.11) 0.09 (0.08 - 0.15) 0.767

CRP (mg/dl), median (IQR) 0.94 (0.48 - 1.77) 0.7 (0.38 - 1.14) 0.412

CRP (Visit II), median (IQR) 0.18 (0.12 - 1.1) 0.27 (0.12 - 0.58) 0.703

Fecal Calprotectin, median (IQR) 310 (154.8 - 665) 1000 (290.5 - 1776) 0.103

Fecal calprotectin (visit II), median (IQR) 342 (132.02 - 973.75) 1154 (921 - 1387) 0.533

ALP: alkaline phosphatase; ALT: alanine aminotransferase; aPTT: activated partial thromboplastin time; AST: aspartate 
aminotransferase; CD: Crohn’s disease; CRP: C-reactive protein; GGT: gamma-glutamyl transferase; INR: International 
normalized ratio; UC: ulcerative colitis.
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Table III. Non-invasive biomarkers and systemic scores

Variable CD (n=21) UC (n=15) p-value

NLR, median (IQR) 2.51 (1.8 - 3.44) 2.22 (1.46 - 2.5) 0.202

dNLR, median (IQR) 1.88 (1.39 - 2.36) 1.56 (1.11 - 1.93) 0.188

PLR, median (IQR) 127.27 (94.38 - 178.82) 148.8 (111.32 - 182.46) 0.657

LMR, median (IQR) 3.82 (3.21 - 4.94) 4.77 (3.58 - 5.5) 0.229

PNR, median (IQR) 53.15 (47.94 - 72.45) 62.9 (50.94 - 78.34) 0.226

ELR, median (IQR) 0.06 (0.04 - 0.06) 0.04 (0.03 - 0.1) 0.700

BLR, median (IQR) 0.02 (0.01 - 0.02) 0.02 (0.01 - 0.02) 0.974

SII, median (IQR) 601.19 (381.83 - 985.32) 564.48 (434.14 - 670.45) 0.899

AISI, median (IQR) 279.97 (148.91 - 522.22) 235.16 (159.85 - 321.47) 0.657

TyG index, median (IQR) 3.71 (3.61 - 3.84) 3.65 (3.49 - 3.8) 0.319

PNI, median (IQR) 42.58 (41.52 - 45.05) 40.74 (39.7 - 43.09) 0.186

ALBI score, median (IQR) -2.05 (-2.21 - -1.9) -2.03 (-2.14 - -1.68) 0.470

PALBI score, median (IQR) -3.96 (-4.06 - -3.68) -3.81 (-3.88 - -3.61) 0.123

AST/ALT ratio, median (IQR) 1.14 (0.92 - 1.41) 1.00 (0.88 - 1.48) 0.803

APRI, median (IQR) 0.25 (0.21 - 0.32) 0.21 (0.17 - 0.3) 0.364

FIB-4, median (IQR) 0.76 (0.61 - 1.64) 0.73 (0.58 - 1.56) 0.961

Fibrosis index, median (IQR) 1.53 (1.03 - 1.9) 1.26 (0.5 - 1.55) 0.336

ABICC, median (IQR) 5.51 (3.91 - 7.46) 6.55 (5.01 - 7.29) 0.377

King score, median (IQR) 3.98 (2.16 - 6.61) 3.94 (2.36 - 6.23) 1.000

LogOddsLok, median (IQR) -1.07 (-1.42 - -0.37) -1.05 (-2.01 - -0.51) 0.479

Lok index, median (IQR) 0.26 (0.2 - 0.41) 0.26 (0.12 - 0.38) 0.479

CALLY, median (IQR) 0.11 (0.05 - 0.5) 0.07 (0.05 - 0.16) 0.880

IBI, median (IQR) 2.32 (0.67 - 5.63) 1.58 (0.6 - 2.83) 0.439

ABICC: age-bilirubin-INR-creatinine; AISI: aggregate index of systemic inflammation; ALBI: albumin-bilirubin; APRI: aspartate 
aminotransferase to platelet ratio index; BLR: basophil-lymphocyte ratio; CALLY: C-reactive protein-albumin-lymphocyte; 
CBC: complete blood count; CD: Crohn’s disease; CRP: C-reactive protein; dNLR: derived the neutrophil-lymphocyte ratio; 
ELR: eosinophil-lymphocyte ratio; FC: fecal calprotectin; FIB-4: fibrosis 4; IBI: index of biological integrity; INR: International 
normalized ratio; LMR: lymphocyte-monocyte ratio; NLR: neutrophil-lymphocyte ratio; PALBI: platelet–albumin–bilirubin; 
PLR: platelet-lymphocyte ratio; PNI: prognostic nutritional index; PNR: platelet-neutrophil ratio; PT: prothrombin time; SII: 
systemic immune-inflammation; TyG: triglyceride-glucose. For the rest of abbreviations see Tables I and II.

Table IV. Diagnostic performance of non-invasive scores (ROC analysis)

Variable AUC (95% CI) Variable AUC (95% CI)

Fecal Calprotectin 0.74 (0.455 - 0.974) PALBI score 0.686 (0.455 - 0.885)

PNI 0.657 (0.438 - 0.864) Glycemia (mg/dL) 0.647 (0.46 - 0.823)

dNLR 0.632 (0.448 - 0.81) NLR 0.629 (0.438 - 0.813)

PNR 0.622 (0.428 - 0.794) LMR 0.621 (0.432 - 0.797)

Fibrosis index 0.615 (0.379 - 0.822) PDW (fL) 0.614 (0.421 - 0.805)

TyG index 0.607 (0.401 - 0.802) Platelets ×10^9/L 0.6 (0.397 - 0.775)

ABICC 0.594 (0.391 - 0.782) APRI 0.593 (0.393 - 0.783)

ALBI score 0.59 (0.353 - 0.808) Triglycerides (mg/dL) 0.589 (0.373 - 0.778)

CRP (mg/dL) 0.586 (0.382 - 0.782) Basophils ×10^9/L 0.567 (0.375 - 0.743)

Neutrophils ×10^9/L 0.565 (0.36 - 0.744) PLR 0.546 (0.359 - 0.727)

AISI 0.546 (0.362 - 0.737) Lymphocytes ×10^9/L 0.535 (0.341 - 0.713)

AST/ALT ratio 0.527 (0.323 - 0.72) SES-CD score 0.514 (0.312 - 0.716)

SII 0.514 (0.321 - 0.714) Neutrophil-lymphocyte-albumin ratio 0.506 (0.278 - 0.731)

RDW-CV (%) 0.503 (0.314 - 0.692) King score 0.5 (0.307 - 0.693)

FIB-4 0.493 (0.29 - 0.69) Monocytes ×10^9/L 0.486 (0.297 - 0.681)

Eosinophils ×10^9/L 0.481 (0.29 - 0.675) Leukocytes ×10^9/L 0.444 (0.257 - 0.659)

LogOddsLok 0.427 (0.237 - 0.63) Lok index 0.427 (0.237 - 0.64)

For abbreviations see Table III.
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DISCUSSION

Inflammatory bowel disease represents a major global 
health burden characterized by an unpredictable chronic 
course, making the identification of non-invasive prognostic 
biomarkers essential for evaluating disease severity and guiding 
therapeutic adaptations [12]. This study assessed the diagnostic 
and prognostic potential of various clinical parameters, 
revealing distinct performances among mucosal markers, 
complete blood count-derived indices, and gut-liver axis 
scores. The main results demonstrated that routine biological 
parameters showed no significant differences between CD 
and UC. Fecal calprotectin exhibited the highest predictive 
accuracy for differentiating the two conditions. Concurrently, 
albumin-integrating scores, such as the PALBI score and the 
prognostic nutritional index, proved vastly more sensitive 
than traditional hepatic fibrosis indices like APRI or FIB-4. 
Furthermore, simple hematological ratios provided moderate 
diagnostic accuracy, whereas more complex composite 
formulas unexpectedly underperformed in this cohort.

Fecal calprotectin demonstrated an AUC of 0.74, 
confirming its position as the most robust non-invasive 
discriminator in our analysis, with notably higher median 
concentrations observed in UC compared to CD. This strongly 
aligns with extensive literature confirming the reliability of 
fecal calprotectin in predicting deep mucosal remission and 
directly reflecting the local inflammatory burden [13]. The 
distinctly elevated levels in ulcerative colitis are anatomically 
and pathologically justified by current research, as the 
continuous mucosal inflammation typical of the colon and 
rectum facilitates direct, abundant shedding of the protein into 
the intestinal lumen [14]. In contrast, CD frequently presents 
with segmental or isolated ileal involvement, which naturally 
yields comparatively lower fecal concentrations even during 
active disease phases [15].

Analysis of complete blood count-derived parameters 
revealed that simple hematological ratios, including the 
neutrophil-lymphocyte ratio and derived neutrophil-
lymphocyte ratio, provided moderate diagnostic accuracy 
ranging from 0.62 to 0.63. These results are corroborated by 
recent meta-analyses highlighting the neutrophil-lymphocyte 
ratio as a highly valuable, cost-effective biomarker that 
dynamically captures the systemic inflammatory shift 
toward neutrophilia and lymphopenia typical of chronic 
intestinal inflammation [16]. Surprisingly, more complex 
mathematical composite scores, such as the systemic immune-
inflammation index and the aggregate index of systemic 
inflammation, underperformed in our cohort, recording 
area under the curve values below 0.55. While a segment of 
current literature suggests these complex models offer high 
diagnostic utility [17], their poor performance in our study 
highlights a critical divergence. This discrepancy is likely 
attributable to pharmacological confounding. The concurrent 
administration of biological therapies, corticosteroids, and 
immunosuppressants in our cohort effectively blunted severe 
systemic inflammatory signals. This demonstrates that highly 
complex formulas may lose their discriminatory power in 
pharmacologically well-managed patient populations, whereas 
simpler ratios retain their moderate baseline utility.

When evaluating the systemic and gut-liver axis, classical 
hepatic fibrosis indices such as APRI and FIB-4 demonstrated 
poor predictive capacity, yielding AUC values below 0.60. This 
finding is highly consistent with the established literature, 
which indicates that in the absence of concomitant biliary 
disorders such as primary sclerosing cholangitis, advanced 
hepatic fibrosis is not a standard feature of inflammatory bowel 
disease [18-20], rendering these specific indices ineffective for 
disease stratification. Despite their poor discriminatory power 
between the two disease subtypes, the equivalent liver fibrosis 
scores obtained in both cohorts highlight a shared, underlying 
subclinical hepatic impact driven by the gut-liver axis. The 
comparable fibrotic risk profiles suggest that the chronic 
inflammatory burden exerts a uniform stress on hepatic 
structural integrity, regardless of whether the primary mucosal 
lesions are localized extensively in the colon or segmentally in 
the ileum [21]. Furthermore, attempting to correlate these non-
invasive liver indices with standardized endoscopic severity 
findings revealed important clinical nuances. While structural 
mucosal damage, such as extensive luminal ulceration, was 
successfully quantified through endoscopic activity scores, 
relying on hepatic or simple hematological indices to accurately 
mirror this localized luminal severity proved challenging. 
Conversely, composite indices integrating serum albumin, 
specifically the PALBI score and the prognostic nutritional 
index, delivered substantially superior predictive accuracy with 
area under the curve values of 0.686 and 0.657, respectively. 
The literature robustly supports these findings, characterizing 
the prognostic nutritional index as a critical predictor of 
postoperative outcomes and infectious complications in 
intestinal pathologies [22, 23]. Because albumin acts as a potent 
negative acute-phase reactant, its decline accurately mirrors 
overall disease severity [24]. This reduction is driven by a dual 
mechanism documented in recent studies: the suppression of 
protein synthesis by the systemic inflammatory cascade, and 
the massive, direct loss of proteins across the ulcerated mucosal 
surface, known as protein-losing enteropathy [25, 26].

Regarding clinical implications, the obtained AUC values 
for the hemogram-derived ratios and systemic scores are 
currently not robust enough for independent, standalone 
clinical application. While these markers dynamically 
reflect underlying systemic inflammation, their moderate 
predictive accuracy limits their use as primary diagnostic 
tools. To improve diagnostic accuracy and clinical utility, 
it is necessary to integrate these accessible systemic indices 
with direct mucosal markers like fecal calprotectin, creating 
a combined scoring model rather than relying on any single 
blood parameter. Validating these combined parameters in 
larger patient cohorts and exploring their dynamics under 
strictly controlled therapeutic conditions will be critical to 
establishing reliable prognostic thresholds that can dictate 
clinical decision-making.

This study presents several limitations, primarily its 
retrospective design and the small sample size of originating 
from a single center, which restricts statistical power. Another 
limitation is the heterogeneity of the patients’ therapeutic 
status; concurrent corticosteroid or immunosuppressant 
treatments directly modify leukocyte formulas and artificially 
alter the derived cellular ratios. Additionally, the lack of long-
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term follow-up prevents the definitive linking of these baseline 
systemic markers to future structural or surgical complications. 
Despite these constraints, a major strength of this research is 
its comprehensive and integrated evaluation of an extensive 
panel of systemic scores, which are rarely assessed collectively 
in intestinal pathology. The study successfully establishes that 
albumin-centric indices are highly relevant for mapping the 
systemic toll of the disease and demonstrates that readily 
accessible hematological ratios deliver actionable clinical 
insights without the need for convoluted calculations.

Future research must prioritize prospective, multicenter 
studies encompassing substantially larger and more diverse 
patient cohorts across the full spectrum of disease severity. 
A critical next step involves longitudinally monitoring these 
non-invasive biomarkers under various targeted therapeutic 
interventions to accurately evaluate their dynamic fluctuations 
over time. Ultimately, the marked clinical and therapeutic 
heterogeneity inherent to inflammatory bowel diseases dictates 
that no single biomarker can perfectly capture the full scope of a 
patient’s condition. Effective disease monitoring fundamentally 
requires a highly personalized, multimodal strategy that utilizes 
fecal calprotectin for precise, localized mucosal assessment, 
simultaneously complemented by accessible systemic markers 
to maintain a comprehensive perspective on the patient’s 
overall inflammatory and nutritional equilibrium.

CONCLUSIONS

While FC stands out as the most capable non-invasive 
biomarker for assessing localized mucosal inflammation, 
its predictive capacity remains strictly moderate. Although 
albumin-integrating indices such as the PALBI score and the 
PNI, as well as simple hemogram-derived ratios outperformed 
pure hepatic scores in reflecting the systemic toll of chronic 
intestinal inflammation, their absolute diagnostic and 
prognostic accuracies are moderate to low. Consequently, these 
systemic and hematological scores are not currently robust 
enough for independent clinical application or standalone 
therapeutic decision-making. Furthermore, routine laboratory 
blood tests and dedicated non-invasive liver fibrosis indices 
exhibit a low predictive accuracy in differentiating CD from 
UC, largely due to the uniform subclinical hepatic impact of 
the gut-liver axis and the masking effects of advanced therapies. 
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