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Abstract

Objective: Celiac disease (CD) is a chronic immune-mediated enteropathy diagnosed using serological tests and 
histopathological evaluation of duodenal biopsies according to the Marsh classification. Because biopsy is invasive, 
attention has shifted toward simple inflammatory biomarkers derived from routine laboratory parameters, such 
as the Systemic Immune-Inflammation Index (SII) and hemoglobin–albumin–lymphocyte–platelet (HALP) 
score, which reflect systemic inflammatory and immune-nutritional status. This study evaluated the diagnostic 
value of SII and HALP and their ability to predict the histopathological severity in patients with CD.
Methods: This retrospective observational study included 112 participants: 51 patients with newly diagnosed 
CD and 61 age- and sex-matched controls. CD was confirmed according to the European Society for the Study 
of Coeliac Disease criteria, and patients were classified as having Marsh 2 or Marsh 3 disease. SII and HALP 
indices were derived from routine laboratory parameters. Comparative analyses, ROC curve assessments, and 
multivariate logistic regression were conducted, with significance set at p < 0.05.
Results: Patients with CD showed significantly lower hemoglobin, ferritin, and total iron-binding capacity than 
controls (p < 0.05), whereas SII and HALP did not differ significantly between groups. Tissue transglutaminase 
IgA and anti-endomysial IgA positivity were markedly higher in Marsh 3 than in Marsh 2 patients. ROC 
analysis showed limited diagnostic utility for HALP (AUC = 0.589) and no significant performance for SII 
(AUC = 0.479). Neither index predicted advanced villous atrophy (HALP AUC = 0.623; SII AUC = 0.611) nor 
emerged as an independent predictor in the regression analysis.
Conclusion: In this single-center retrospective cohort, SII and HALP scores showed limited diagnostic and 
prognostic utility in newly diagnosed CD and, on the basis of the present data, did not reliably forecast 
histopathological severity.
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INTRODUCTION

Celiac disease (CD) is a chronic autoimmune enteropathy characterized by mucosal damage in 
the small intestine and systemic inflammation triggered by gluten exposure in genetically predisposed 
individuals [1]. The definitive diagnosis presently depends on clinical data, serological tests, and 
histopathological grading of mucosal damage through duodenal biopsies [2]. However, the invasive 
nature and high cost of endoscopy have accelerated the search for noninvasive biomarkers that can 
predict the severity of systemic inflammation and mucosal damage [3].

In recent years, composite markers, such as the systemic immune-inflammation index (SII) and 
hemoglobin, albumin, lymphocyte, and platelet (HALP) score, derived from routine complete blood 
count parameters, have been increasingly used to predict the prognosis of chronic inflammatory and 
immune-mediated diseases. The SII, which is based on platelet, neutrophil, and lymphocyte counts, is 
an innovative index that reflects the complexity of the inflammatory response [4]. Although elevated 
SII levels have been documented in patients newly diagnosed with CD, the association between this 
increase and Marsh stages remains controversial [5]. Conversely, the HALP score, which encompasses 
systemic inflammation and nutritional disorders that may arise from malabsorption, has emerged as a 
formidable tool for evaluating the immune-nutritional status of patients [6]. Given that inflammatory 
reactions and micronutrient deficiencies are concurrently observed in CD, the HALP score has been 
demonstrated as an independent predictor of the diagnosis of the disease [6].

In light of these data, this study aimed to investigate the diagnostic value of the HALP score and 
SII levels, calculated from routine, accessible, and low-cost laboratory parameters in newly diagnosed 
patients with CD, and to test the extent to which these indices can predict the histopathological stages 
(degree of mucosal damage) according to the Marsh classification.

PATIENTS AND METHODS

Study Design and Patient Selection

This retrospective observational study was conducted in the outpatient clinics of the Departments 
of Internal Medicine and Gastroenterology at a tertiary care hospital. Ethical approval was obtained 
from the Institutional Ethics Committee (approval no. 2025/04-04; date: March 11, 2025). This study 
was conducted in accordance with the principles of the Declaration of Helsinki.

Patients admitted to outpatient clinics who fulfilled the study eligibility criteria were included in 
this study. The study population consisted of patients with celiac disease and a control group.

Celiac disease was diagnosed in accordance with the diagnostic criteria delineated by the European 
Society for the Study of Coeliac Disease (ESsCD) guidelines for celiac disease and other gluten-related 
disorders [2]. Diagnosis was established through clinical evaluation, positive celiac-specific serological 
tests, and duodenal histopathological findings classified according to the Marsh-Oberhuber grading 
system [7]. For the histopathological subgroup analysis, only patients with Marsh 2 and Marsh 3 lesions 
were included. Patients with isolated Marsh 1 lesions were not included in the subgroup evaluation, 
given the limited specificity of these changes and their potential overlap with non-celiac inflammatory 
conditions.

Patients were included if they were aged between 18 and 75 years and had a confirmed diagnosis 
of celiac disease based on the ESsCD criteria. Furthermore, only patients with accessible and complete 
clinical and laboratory data (ferritin, iron parameters,  folate, vitamin B12, lactate dehydrogenase 
(LDH), alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase 
(ALP), gamma-glutamyl transferase (GGT), bilirubin, creatinine, glucose, thyroid function tests, 
lipid profile, albumin, C-reactive protein (CRP), celiac markers,  complete blood count (CBC), and 
histopathological records in the hospital database were eligible for inclusion. Patients were excluded 
if they were younger than 18 years or older than 75 years or had incomplete or insufficient medical 
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records. Additionally, patients who were newly diagnosed and presented with active infection, pregnancy, 
breastfeeding, use of steroidal or non-steroidal anti-inflammatory drugs, a history of malignancy, or 
ongoing chemotherapy at the time of diagnosis were excluded from the study.

Demographic characteristics and comorbid conditions were documented upon outpatient 
admission and verified using electronic medical records. Archived laboratory and pathology records 
were examined at the time of diagnosis in the patient group. The control cohort consisted of healthy 
individuals retrospectively selected from those visiting outpatient clinics for routine screenings or 
minor, non-inflammatory symptoms during the same study period. Inclusion was dependent on 
the availability of complete electronic medical and laboratory records in the institutional database. 
Systematic exclusion criteria were applied to individuals with chronic systemic, autoimmune, metabolic, 
or neoplastic conditions, active infections, or a history of chronic pharmaceutical use. Individuals 
who were pregnant or lactating were also excluded. Controls were drawn from the same institutional 
database over the identical enrollment period and were matched to the celiac group by age and sex 
to limit demographic confounding. To reduce the risk of misclassification, only individuals without 
gastrointestinal complaints suggestive of malabsorption and without any documented gluten-related 
disorder were retained, and each control was required to have the complete set of laboratory parameters 
needed for index calculation.

Calculation of Inflammatory Indices

SII was calculated using the following formula: 
SII = Neutrophil count (×10³/µL) × Platelet count (×10³/µL) / Lymphocyte count (×10³/µL). The 

HALP score was computed as follows:
HALP = Hemoglobin (g/L) × Albumin (g/L) × Lymphocyte count (×10³/µL) / Platelet count 

(×10³/µL). For the HALP calculation, hemoglobin was expressed in g/L (the g/dL values reported in 
the tables multiplied by 10) so that all constituent measurements were reported in consistent units.

STATISTICAL ANALYSIS

All statistical analyses were conducted using IBM SPSS Statistics for macOS, version 31.0 (IBM 
Corp., Armonk, NY, USA). Continuous variables are expressed as the mean ± standard deviation, 
and categorical variables are presented as counts (percentages). Between-group comparisons were 
conducted using the Mann–Whitney U test for variables that did not exhibit a normal distribution, 
whereas the independent samples t-test was employed for variables that fulfilled the assumptions of 
parametric testing. Receiver operating characteristic (ROC) curve analyses were conducted to evaluate 
the diagnostic performances of HALP and SII. The area under the curve (AUC), 95% confidence 
intervals (CI), sensitivity, specificity, and optimal cut-off values were determined using the Youden 
index and reported. 

Multivariable logistic regression analyses were conducted to identify independent predictors of celiac 
disease and Marsh stage (Marsh 3 versus Marsh 2). The variables included in the multivariable models 
were predetermined based on clinical relevance. Age and sex were included as routine demographic 
confounders, and CRP was included as an indicator of systemic inflammation potentially linked to 
disease activity. These variables were entered into the regression models, regardless of their statistical 
significance in the univariable analyses, to minimize confounding and enhance model validity. The 
regression models were documented with beta coefficients, odds ratios (OR), and 95% CI. Model 
adequacy was evaluated using the likelihood ratio chi-square statistics and Nagelkerke R-squared values. 
Nested models were compared using Δχ² statistics. A two-sided p-value of < 0.05 was considered 
statistically significant.

Because of the retrospective design, the sample size was not predetermined; all consecutive patients 
meeting the eligibility criteria during the study period were included, together with a contemporaneous 
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control group, and a post-hoc power analysis was therefore performed. With 61 controls and 51 
patients, the study had approximately 80% power at a two-sided α of 0.05 to detect a standardized 
between-group difference of Cohen’s d ≈ = 0.54; for the Marsh 2 versus Marsh 3 comparison (n = 24 
and 27), 80% power corresponded to a large effect (d ≈ = 0.80). The observed effect sizes for SII (d ≈ 
0.02 between groups) and HALP (d ≈ 0.34) fell below these detectable thresholds, indicating that the 
analysis was underpowered for the small differences seen in these indices; this constraint is taken into 
account when interpreting the null findings.

Because multiple univariable comparisons were carried out, the corresponding p-values were not 
adjusted for multiplicity, and the nominally significant associations should therefore be regarded as 
hypothesis-generating rather than confirmatory. For the multivariable models, the number of covariates 
was deliberately restricted to age, sex, and CRP, supplemented by a single index (HALP or SII) in the 
extended models, so that the number of predictors remained compatible with the available number 
of outcome events and the risk of overfitting was reduced. Model performance was summarized with 
the likelihood-ratio χ² statistic, the Nagelkerke R², and nested-model Δχ² comparisons, all of which 
indicated limited explanatory capacity.

RESULTS

Study Population

This study included 112 participants, comprising 61 control subjects and 51 patients diagnosed 
with celiac disease. The baseline demographic and laboratory characteristics are summarized in Table 1. 
The two groups were comparable in terms of age and sex.

Hematological and Biochemical Comparisons

A comparative analysis of hematological and biochemical parameters between the control and celiac 
groups revealed several significant differences (Table 1). Patients diagnosed with celiac disease exhibited 
notably lower hemoglobin levels (p=0.014) and ferritin concentrations (p=0.009); in contrast, their total 
iron-binding capacity was markedly elevated compared to that of the controls (p=0.006). Additionally, 
the celiac group demonstrated significantly higher levels of high-density lipoprotein (HDL) cholesterol 
(p=0.035) and significantly lower levels of triglycerides (p=0.007). 

Subgroup analysis according to the Marsh classification (Table 2) indicated that serological markers 
correlated with histopathological severity. Specifically, tissue transglutaminase IgA (p=0.003) and anti-
endomysial IgA positivity (p=0.038) were significantly more prevalent among patients with Marsh 
stage 3 lesions, whereas total cholesterol levels were considerably higher in the Marsh stage 2 subgroup 
(p=0.010). In contrast, most other hematological, biochemical, and inflammatory parameters, 
including leukocyte counts, hepatic and renal function tests, iron metabolism markers, CRP, SII, and 
HALP scores, did not exhibit significant differences between the groups or among the Marsh stages 
(Table 1, Table 2).

Table 1. Comparison of clinical and laboratory parameters between control and celiac groups  (N = 112)

Variables Control (n=61) Celiac (n=51) Total (n=112) p 

Age (years) 38.25 ± 9.39 39.53 ± 13.90 38.83 ± 11.62 0.507

Gender, Female** 41 (67.2) 37 (72.5) 78 (69.6) 0.541

Autoimmune disease** 5 (8.2) 8 (15.7) 13 (11.6) 0.218

Hemoglobin (g/dL) 13.73 ± 2.22 13.02 ± 1.74 13.40 ± 2.04 0.014

Hematocrit (%) 40.64 ± 5.18 39.15 ± 5.16 39.96 ± 5.20 0.131

MCV (fL) 81.57 ± 7.86 84.32 ± 7.13 82.82 ± 7.63 0.166
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White blood cells (×10³/µL) 7.60 ± 1.75 7.05 ± 2.22 7.35 ± 1.99 0.092

Neutrophils (×10³/µL) 4.42 ± 1.35 4.12 ± 1.80 4.28 ± 1.57 0.117

Lymphocytes (×10³/µL)* 2.42 ± 0.78 2.16 ± 0.67 2.30 ± 0.74 0.072

Monocytes (×10³/µL)* 0.56 ± 0.14 0.55 ± 0.18 0.55 ± 0.21 0.917

Platelets (×10³/µL) 285.05 ± 56.30 279.08 ± 90.04 282.33 ± 73.31 0.370

Serum iron (µg/dL) 66.64 ± 42.63 65.56 ± 44.87 66.15 ± 43.47 0.555

Total iron binding capacity (µg/dL)* 314.02±86.67 357.28 ± 75.34 337.58 ± 83.19 0.006

Transferrin saturation (%) 20.14 ± 13.80 26.87 ± 27.34 23.21 ± 21.23 0.492

Ferritin (ng/mL) 49.96 ± 52.88 35.59 ± 51.13 43.42 ± 52.35 0.009

Folate (ng/mL) 6.05 ± 2.72 7.02 ± 3.38 6.49 ± 3.06 0.078

Vitamin B12 (pg/mL) 364.11 ± 128.17 369.14 ± 163.70 366.40 ± 144.77 0.995

LDH (U/L) 180.48 ± 33.99 182.90 ± 43.83 181.58 ± 38.62 0.770

AST (U/L) 20.44 ± 6.77 21.45 ± 8.72 20.90 ± 7.70 0.715

ALT (U/L) 22.26 ± 11.81 18.38 ± 8.70 20.49 ± 10.64 0.059

ALP (U/L) 74.40 ± 25.30 69.00 ± 25.75 71.94 ± 25.53 0.274

GGT (U/L) 24.02 ± 17.01 19.79 ± 18.25 22.09 ± 17.63 0.061

Total bilirubin (mg/dL) 0.50 ± 0.23 0.56 ± 0.29 0.53 ± 0.26 0.356

Direct bilirubin (mg/dL) 0.15 ± 0.05 0.19 ± 0.13 0.17 ± 0.10 0.478

Creatinine (mg/dL) 0.74 ± 0.16 0.71 ± 0.13 0.73 ± 0.15 0.207

eGFR (mL/min/1.73 m²) 108.13 ± 12.70 109.23 ± 15.78 108.63 ± 14.13 0.625

Glucose (mg/dL) 103.28 ± 49.46 95.58 ± 35.96 99.77 ± 43.82 0.937

TSH (mIU/L) 2.06 ± 1.11 2.15 ± 0.96 2.10 ± 1.04 0.277

Free T4 (ng/dL) 1.10 ± 0.20 1.09 ± 0.31 1.10 ± 0.25 0.397

Total cholesterol (mg/dL)* 172.34 ± 34.95 172.85 ± 33.80 172.57 ± 34.28 0.939

LDL cholesterol (mg/dL)* 100.51 ± 32.70 102.71 ± 28.63 101.51 ± 30.80 0.709

HDL cholesterol (mg/dL) 44.95 ± 10.42 50.69 ± 13.55 47.56 ± 12.23 0.035

Triglycerides (mg/dL) 127.23 ± 71.55 96.80 ± 45.39 113.37 ± 62.66 0.007

Total protein (g/L) 71.95 ± 4.15 71.18 ± 5.33 71.60 ± 4.72 0.890

Albumin (g/L) 44.41 ± 2.48 43.29 ± 4.33 43.90 ± 3.48 0.067

CRP (mg/L) 2.22 ± 1.34 2.36 ± 1.63 2.28 ± 1.47 0.785

SII score 574.65 ± 292.05 566.85 ± 366.52 571.10 ± 326.55 0.706

HALP score 54.37 ± 24.23 46.86 ± 19.34 50.95 ± 22.36 0.105
Note: Mean ± standard deviation; Mann–Whitney U test. *Independent samples t-test; **n (%); Chi-square Test.  LDH: Lactate dehydrogenase, ALT: 
Alanine aminotransferase, AST: Aspartate aminotransferase, ALP: Alkaline phosphatase, GGT: Gamma-glutamyl transferase, GFR: Glomerular 
filtration rate, TSH: Thyroid-stimulating hormone, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, CRP: C-reactive protein, 
HALP: Hemoglobin-albumin-lymphocyte-platelet score; SII: Systemic immune-inflammation index.

Subgroup Analysis According to Marsh Classification

Within the celiac cohort, 24 patients were classified as having Marsh 2 disease, and 27 had Marsh 
3 disease (Table 2). Serological markers differed significantly according to histopathological severity. 
Tissue transglutaminase IgA positivity was significantly more frequent in the Marsh 3 subgroup than 
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in the Marsh 2 subgroup (81.5% vs. 41.7%, p = 0.003). Similarly, anti-endomysial IgA positivity was 
higher in patients with Marsh 3 disease (77.8% vs. 50.0%, p = 0.038). In contrast, anti-gliadin IgA 
positivity did not differ significantly between the subgroups (63.0% vs. 66.7%, p=0.782). In addition 
to serological differences, total cholesterol levels were significantly higher in the Marsh 2 subgroup 
(p=0.010). Other hematological, biochemical, and inflammatory parameters, including SII (p=0.174) 
and HALP (p=0.131), did not demonstrate statistically significant variations between the Marsh stages.

Table 2. Descriptive and comparative analysis of Marsh 2 and Marsh 3 celiac patient subgroups (N = 51)

Variables Marsh 2 (n=24) Marsh 3 (n=27) Total (n=51) p 

Age (years) 42.00 ± 12.80 37.33 ± 14.69 39.53 ± 13.90 0.096

Gender, Female** 19 (79.2) 18(66.7) 37(72.5) 0.318

Autoimmune disease** 3 (12.5) 5 (18.5) 8 (15.7) 0.555

Tissue transglutaminase IgA** 10 (41.7) 22 (81.5) 32 (62.7) 0.003

Anti-Endomysium IgA** 12 (50) 21 (77.8) 33 (64.7) 0.038

Anti-gliadin IgA** 16 (66.7) 17 (63) 33 (64.7) 0.782

Hemoglobin (g/dL) 13.10 ± 1.34 12.94 ± 2.05 13.02 ± 1.74 0.770

Hematocrit (%) 39.35 ± 3.97 38.97 ± 6.11 39.15 ± 5.16 0.821

MCV (fL) 84.26 ± 5.96 84.37 ± 8.14 84.32 ± 7.13 0.558

White blood cells (×10³/µL) 6.69 ± 1.45 7.37 ± 2.72 7.05 ± 2.22 0.806

Neutrophils (×10³/µL) 3.76 ± 1.17 4.44 ± 2.19 4.12 ± 1.80 0.671

Lymphocytes (×10³/µL)* 2.16 ± 0.56 2.17 ± 0.76 2.16 ± 0.67 0.967

Monocytes (×10³/µL)* 0.53 ± 0.16 0.57 ± 0.21 0.55 ± 0.18 0.480

Platelets (×10³/µL) 261.13 ± 68.71 295.04 ± 104.17 279.08 ± 90.04 0.246

Serum iron (µg/dL) 72.54 ± 52.62 59.35 ± 36.58 65.56 ± 44.87 0.456

Total iron binding capacity (µg/dL)* 308.44 ± 68.39 318.97 ± 101.26 314.02 ± 86.67 0.669

Transferrin saturation (%) 27.24 ± 23.13 26.55 ± 31.04 26.87 ± 27.34 0.326

Ferritin (ng/mL) 42.73 ± 63.48 29.25 ± 37.05 35.59 ± 51.13 0.216

Folate (ng/mL) 7.63 ± 2.81 6.47 ± 3.78 7.02 ± 3.38 0.068

Vitamin B12 (pg/mL) 363.92 ± 158.45 373.78 ± 171.10 369.14 ± 163.70 0.947

LDH (U/L) 188.71 ± 56.79 177.74 ± 27.97 182.90 ± 43.83 0.873

AST (U/L) 21.92 ± 11.02 21.02 ± 6.19 21.45 ± 8.72 0.678

ALT (U/L) 18.50 ± 9.25 18.27 ± 8.35 18.38 ± 8.70 0.813

ALP (U/L) 66.75 ± 27.90 70.99 ± 24.03 69.00 ± 25.75 0.509

GGT (U/L) 20.67 ± 22.11 19.01 ± 14.38 19.79 ± 18.25 0.880

Total bilirubin (mg/dL) 0.61 ± 0.32 0.51 ± 0.24 0.56 ± 0.29 0.385

Direct bilirubin (mg/dL) 0.22 ± 0.17 0.17 ± 0.08 0.19 ± 0.13 0.581

Creatinine (mg/dL) 0.71 ± 0.10 0.70 ± 0.15 0.71 ± 0.13 0.438

eGFR (mL/min/1.73 m²) 104.84 ± 15.56 113.13 ± 15.19 109.23 ± 15.78 0.074

Glucose (mg/dL) 88.73 ± 17.42 101.67 ± 46.23 95.58 ± 35.96 0.473

TSH (mIU/L) 1.85 ± 0.85 2.42 ± 0.98 2.15 ± 0.96 0.055
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Free T4 (ng/dL) 1.07 ± 0.23 1.11 ± 0.37 1.09 ± 0.31 0.940

Total cholesterol (mg/dL)* 185.57 ± 28.31 161.54 ± 34.72 172.85 ± 33.80 0.010

LDL cholesterol (mg/dL)* 109.33 ± 27.93 96.81 ± 28.47 102.71 ± 28.63 0.120

HDL cholesterol (mg/dL) 54.33 ± 14.95 47.44 ± 11.50 50.69 ± 13.55 0.104

Triglycerides (mg/dL) 109.66 ± 51.48 85.37 ± 36.46 96.80 ± 45.39 0.069

Total protein (g/L) 71.04 ± 5.56 71.30 ± 5.22 71.18 ± 5.33 0.880

Albumin (g/L) 43.04 ± 3.40 43.52 ± 5.07 43.29 ± 4.33 0.894

CRP (mg/L) 2.25 ± 1.42 2.45 ± 1.81 2.36 ± 1.63 0.953

SII score 493.63 ± 274.20 631.94 ± 427.18 566.85 ± 366.52 0.174

HALP score 49.01 ± 14.97 44.95 ± 22.64 46.86 ± 19.34 0.131
Note: Mean ± standard deviation; Mann–Whitney U test. *Independent samples t-test; **n (%); Chi-square Test.  LDH: Lactate dehydrogenase, ALT: 
Alanine aminotransferase, AST: Aspartate aminotransferase, ALP: Alkaline phosphatase, GGT: Gamma-glutamyl transferase, GFR: Glomerular 
filtration rate, TSH: Thyroid-stimulating hormone, HDL: High-density lipoprotein, LDL: Low-density lipoprotein, CRP: C-reactive protein, 
HALP: Hemoglobin-albumin-lymphocyte-platelet score; SII: Systemic immune-inflammation index.

Table 3. Multivariable logistic regression models evaluating factors associated with the presence of celiac 
disease and advanced mucosal damage

Outcome Model Variable β OR 95% CI p 

Presence of Celiac Disease

Model A

Age 0.012 1.012 0.979–1.046 0.476
Female sex 0.223 1.249 0.550–2.837 0.595
CRP 0.051 1.052 0.812–1.363 0.700

Model B

Age 0.011 1.011 0.977–1.045 0.537
Female sex 0.013 1.013 0.425–2.413 0.977
CRP 0.030 1.031 0.793–1.341 0.821
HALP –0.015 0.985 0.967–1.004 0.113

Model C

Age 0.012 1.012 0.979–1.046 0.477
Female sex 0.221 1.247 0.547–2.841 0.600
CRP 0.052 1.053 0.811–1.366 0.698
SII 0.000 1.000 0.999–1.001 0.958

Marsh Stage  
(Marsh 3 vs Marsh 2)

Model A

Age –0.037 0.964 0.921–1.008 0.109

Female sex –0.642 0.526 0.140–1.979 0.342
CRP 0.125 1.134 0.785–1.636 0.503

Model B

Age –0.043 0.958 0.912–1.005 0.079
Female sex –0.840 0.432 0.108–1.732 0.236
CRP 0.054 1.056 0.716–1.557 0.785
HALP –0.020 0.980 0.948–1.014 0.245

Model C

Age –0.037 0.964 0.921–1.008 0.109
Female sex –0.642 0.526 0.140–1.979 0.342
CRP 0.125 1.134 0.785–1.636 0.503
SII 0.000 1.000 0.999–1.001 0.958

Note: Abbreviations: OR, odds ratio; CI, confidence interval; CRP, C-reactive protein; HALP, hemoglobin-albumin-lymphocyte-platelet score; 
SII, systemic immune-inflammation index.

Model fit statistics: Presence of Celiac Disease Model A χ²(3)=1.057, p=.787; Nagelkerke R²=0.013. Model B Δχ²(1)=2.617, p=0.106; 
Nagelkerke R²=0.044. Model C Δχ²(1)=0.003, p=0.958; Nagelkerke R²=0.013. Marsh Stage Model A χ²(3)=3.718, p=0.294; Nagelkerke 
R²=0.096. Model B Δχ²(1)=1.385, p=0.239; Nagelkerke R²=0.13. Model C Δχ²(1)=0.003, p=0.958.
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Diagnostic Performance of HALP and SII

The diagnostic accuracies of HALP and SII for identifying celiac disease are detailed in Tables 4 and 
5, and the corresponding ROC curves are illustrated in Figure 1. 

HALP demonstrated modest discriminative capacity (AUC=0.589, p=0.098), whereas SII showed 
no meaningful diagnostic performance (AUC=0.479, p=0.708). The ROC curves further highlighted 
the limited separation between the case and control groups (Figure 1).

   
Figure 1. Prognostic value of SII and HALP in celiac disease.
Note: Abbreviations: HALP, hemoglobin–albumin–lymphocyte–platelet score; SII, systemic immune-inflammation index.

The performance metrics for evaluating the capacity to predict advanced villous atrophy (Marsh 
3) are summarized in Table 5, and the ROC curve representations are provided in Figure 2. HALP 
yielded an AUC of 0.623 (p=0.137), whereas SII demonstrated an AUC of 0.611 (p=0.163), indicating 
suboptimal predictive performance. Visual inspection of the ROC curves (Figure 2) supports the 
limited discriminatory capacity of these indices.

   
Figure 2. Diagnostic performance of SII and HALP for predicting Marsh 3 atrophy 
Note: Abbreviations: HALP, hemoglobin–albumin–lymphocyte–platelet score; SII, systemic immune-inflammation index.

Table 4. Diagnostic accuracy of HALP and systemic immune-inflammation index (SII) for identifying celiac disease

Parameter Cut-off Sensitivity %  
(95% CI)

Specificity %  
(95% CI)

Youden 
Index AUC 95% CI (AUC) p 

HALP ≤ 62.645 82.4 (69.8–90.5) 39.3 (28.0–51.8) 0.217 0.589 0.484–0.695 0.098

SII ≥ 452.364 62.7 (49.0–74.6) 44.3 (32.5–56.7) 0.070 0.479 0.371–0.588 0.708
Note: Abbreviations: HALP, hemoglobin–albumin–lymphocyte–platelet score; SII, systemic immune‑inflammation index; AUC, area under the 
curve; CI, confidence interval.
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Table 5. Diagnostic accuracy of HALP and systemic immune-inflammation index (SII) for predicting severe 
intestinal atrophy (Marsh 3)

Parameter Cut-off Sensitivity %  
(95% CI)

Specificity %  
(95% CI)

Youden 
Index AUC 95% CI (AUC) p 

HALP ≤ 37.68 55.6 (37.4–72.5) 83.3 (64.1–93.3) 0.389 0.623 0.461–0.786 0.137

SII ≥ 495.366 63.0 (44.3–78.5) 58.3 (38.8–75.5) 0.213 0.611 0.455–0.767 0.163
Note: Abbreviations: HALP, hemoglobin–albumin–lymphocyte–platelet score; SII, systemic immune‑inflammation index; AUC, area under the 
curve; CI, confidence interval.

Multivariable Logistic Regression Analyses

The multivariable logistic regression models used to assess the predictors of celiac disease are 
presented in Table 3. None of the examined variables, including age, female sex, CRP, HALP, and SII, 
was independently associated with the presence of the disease. The models exhibited limited explanatory 
power, as indicated by low Nagelkerke R² values. Similarly, regression models evaluating determinants 
of Marsh stage (Marsh 3 versus Marsh 2) are presented in Table 3, wherein no independent predictors 
of advanced villous atrophy were identified.

DISCUSSION

In this study, we assessed the diagnostic performance of the Systemic Immune-Inflammation 
Index and HALP score in newly diagnosed celiac disease cases, including their capacity to predict 
histopathological severity according to the Marsh classification. The primary conclusion indicates that 
neither the SII nor the HALP score exhibited significant diagnostic or prognostic utility in patients with 
newly diagnosed celiac disease compared to the control group. Specifically, both indices demonstrated 
limited ability to differentiate patients from healthy controls, failed to predict advanced villous atrophy 
(Marsh 3), and were not identified as independent predictors in the multivariate regression analyses. 
This suggests that composite hematological indices that reflect systemic inflammation and nutritional 
status may not sufficiently encompass the specific pathophysiological mechanisms or the extent of 
mucosal damage involved in CD.

The lack of a substantial correlation between these indices and CD can be explained by the distinct 
pathophysiological mechanisms underlying the disease. CD is characterized by a highly localized immune 
response within the small intestinal mucosa, triggered by gluten exposure in individuals with a genetic 
susceptibility [8]. This cellular response within the mucosal microenvironment does not manifest with the 
same intensity in the systemic circulation. Abangah et al. demonstrated that, although pro-inflammatory 
cytokines, such as IL-6 and TNF-α, exhibited significant elevations corresponding to the progression of 
mucosal damage (from Marsh I to Marsh IIIC) in patients with CD, the levels of high-sensitivity C-reactive 
protein (hs-CRP), a systemic acute-phase reactant, did not demonstrate a consistent correlation with 
Marsh staging [9]. This finding offers a pathophysiological rationale for the failure of general systemic 
indices, such as SII and HALP, which are derived from peripheral blood counts, to precisely reflect 
the histopathological extent of intestinal damage. Current research in the academic literature strongly 
corroborates our findings by emphasizing the inadequacy of systemic hematological ratios for accurately 
predicting histopathological staging. A study demonstrated that parameters, such as mean platelet volume 
(MPV), plateletcrit (PCT), platelet lymphocyte ratio (PLR), and neutrophil-lymphocyte ratio (NLR), did 
not exhibit significant differences among Marsh stages 1, 2, and 3, nor between pre-celiac cases exhibiting 
increased intraepithelial lymphocytes (IEL) and healthy controls. This underscores that these markers 
are not appropriate for determining the Marsh classification [10]. Accordingly, Palmacci et al. (2019) 
reported that hematological inflammation indices, such as NLR, did not correlate with patients’ anemia 
status, bone mineral density, or Marsh histological stage [11]. All this evidence confirms that structural 
abnormalities in the mucosa (such as crypt hyperplasia or villous atrophy) do not lead to a proportional 
shift in peripheral leukocyte subtypes and platelets.
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However, the weak diagnostic capacity of the HALP score, which also factors in nutritional 
status, can be attributed to the high clinical heterogeneity exhibited by CD [12]. Although the 
classic presentation of CD involves severe malabsorption, profound anemia, and hypoalbuminemia, 
a large proportion of patients today are diagnosed with very mild symptoms, atypical presentations, 
or in a completely asymptomatic stage, thanks to serological screening [2]. Similarly, no significant 
differences were observed in nutritional indices, such as albumin and total protein, between the celiac 
and control groups; however, celiac patients exhibited hematological findings consistent with iron 
deficiency, including significantly lower hemoglobin and ferritin levels. This finding is consistent 
with the well-established association between celiac disease and iron deficiency anemia, which 
arises from impaired iron absorption due to villous atrophy in the proximal small intestine. In this 
patient population, despite the presence of hematological alterations compatible with iron deficiency, 
nutritional parameters such as albumin and total protein levels were largely preserved. Consequently, 
a marked reduction in the HALP score, typically observed in conditions characterized by profound 
systemic inflammation and nutritional depletion, such as malignancy or critical illness, would not be 
anticipated. Extensive oncological meta-analyses have demonstrated that the HALP score functions as 
a robust prognostic discriminator exclusively when substantial systemic exhaustion (cachexia) and a 
significant inflammatory burden are concurrently present [13].

SII and HALP scores are commonly used for diagnostic and prognostic purposes in various clinical 
settings. The systemic immune-inflammation index integrates neutrophil, platelet, and lymphocyte 
counts and reflects the balance between inflammatory activation and immune regulation [14]. Elevated 
SII levels have been associated with adverse outcomes in a wide range of systemic disorders, including 
cardiovascular diseases, malignancies, and chronic inflammatory conditions [15-17]. Similarly, the 
HALP score combines hemoglobin, albumin, lymphocyte, and platelet levels and represents a composite 
marker linking inflammation, immune competence, and nutritional status [18]. Several meta-analyses 
have demonstrated that low HALP scores are associated with poor prognoses in multiple cancers and 
chronic inflammatory conditions [13, 19, 20].

This study has certain limitations that should be considered. The retrospective and single-center 
design restricts the ability to establish causal relationships, and the relatively small sample size may have 
limited the statistical power to detect subtle differences in systemic inflammatory markers. Furthermore, 
longitudinal data following the initiation of a gluten-free diet were not analyzed. Future prospective 
multicenter studies with larger sample sizes that monitor patients’ responses to a gluten-free diet over 
time will clarify the true clinical value of indices, such as SII and HALP, in specific subgroups of 
patients with celiac disease.

From a clinical perspective, our findings suggest that, within this single-center retrospective cohort, 
neither the SII nor the HALP score demonstrated sufficient diagnostic or prognostic performance to 
support their routine use for diagnosing celiac disease or predicting the Marsh stage; larger prospective 
multicenter studies are needed before firm clinical recommendations can be made. In this context, 
specific serological markers and histopathological evaluation currently retain their status as the “gold 
standard” for diagnosing the disease.
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