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Evaluation of Systemic Inflammation Associated with Celiac Disease

Colyak hastaligi ile iliskili sistemik enflamasyonun degerlendirilmesi
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Abstract

Aim: The ultimate goal of the study is to measure systemic inflammation in celiac disease and identify associated
parameters, thus preventing systemic side effects by combating systemic inflammation in Celiac Disease (CD).

Material and Methods: The Systemic Inflammatory Index (Sll) was calculated as “platelet count x neutrophil count/
lymphocyte count” in patients with CD and healthy individuals without a diagnosis of CD who were evaluated for other
reasons, who applied to the Internal Medicine Clinics of our centers between 2015-2025. Demographic characteristics,
Anti-tissue transglutaminase (Anti-TTG), anti-gliadin, Human leucocyte antigenes HLADQB102, HLADQA103, HLADQA105,
hemogram, ESR, CRP, and routine biochemical markers were extracted from medical records.

Results: A total of 200 participants were included: 102 CD patients and 98 controls. Females constituted 60.1% of the
cohort. The mean SIl was 636.06 in CD patients and 466.48 in controls, with no statistically significant difference (p =
0.037). No correlation was observed between Sl and autoantibody or genetic markers. Hemoglobin and platelet levels
differed significantly between groups (p = 0.011 and p = 0.001). Sl showed a strong positive correlation with ESR and
hemoglobin, and a weak correlation with CRP.

Conclusion: Although Sl was higher in CD patients, it was not significantly associated with serological or genetic markers.
Sl may reflect systemic inflammation in CD beyond traditional markers. Further prospective studies are needed to clarify
its role in diagnosis and monitoring.
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Oz
Amag: Calismanin nihai amaci, ¢olyak hastaliginda sistemik inflamasyonu 6lgmek ve iliskili parametreleri belirlemek,
boylece Colyak Hastaligi'nda (CH) sistemik inflamasyonla miicadele ederek sistemik yan etkileri dnlemektir.

Gereg ve Yontemler: 2015-2025 yillari arasinda merkezlerimizin Dahiliye Kliniklerine basvuran CH tanili hastalar ve baska
nedenlerle degerlendirilen CH tanisi olmayan, saglikli bireylerde Sistemik inflamatuar indeks (Sii) “trombosit sayisi x
notrofil sayisi/lenfosit sayisi” olarak hesaplandi. Demografik 6zellikler, Anti-doku transglutaminaz (Anti-TTG), anti-gliadin,
insan lokosit antijenleri olan HLADQB102, HLADQA103, HLADQA105, hemogram, eritrosit sedimentasyon hizi (ESR),
C-reaktif protein (CRP) degerleri hastane kayit sisteminden alinmistir

Bulgular: 102 CD hastasi ve 98 kontrol grubu olarak toplam 200 katilimci calismaya dahil edilmistir. Kohortun %60,1'ini
kadinlar olusturmustur. Ortalama Sii degeri CH hastalarinda 636,06 ve kontrol grubunda 466,48 olup istatistiksel olarak
anlamli bir fark bulunmamistir (p = 0,037). Sii ile otoantikor veya genetik belirtecler arasinda korelasyon gézlenmemistir.
Hemoglobin ve trombosit diizeyleri gruplar arasinda anlamli farklilik géstermistir (p = 0,011 ve p = 0,001). Sii, ESR ve
hemoglobin ile gli¢lu bir pozitif korelasyon ve CRP ile zayif bir korelasyon gdsterdi.

Sonuglar: Sii, CD hastalarinda daha yiiksek bulunmus olmasina ragmen, serolojik veya genetik belirteclerle anlamli bir iliski
gostermemistir. Sii, geleneksel belirteclerin étesinde CH'deki sistemik inflamasyonu yansitiyor olabilir. Tani ve izlemdeki

Introduction

Celiac disease (CD) is an intestinal disease that is triggered
by gluten intake, can occur at any time in life and has highly
variable clinical manifestations. The disease is characterized by
histopathological changes such as mucosal inflammation, villus
atrophy, and crypt hyperplasia, which regress with removing
gluten from the diet. CD is a systemic disease not limited to
the gastrointestinal system but can also cause various clinical
findings in different organs and systems [1]. Although there is
evidence of autoimmune or genetic transmission, its etiology
is unclear [2]. Autoimmune markers, genetic variation analyses,
and biopsy material findings are diagnostic toolsin symptomatic
patients [3]. CD can present a serious disease picture with
systemic symptoms and findings in some patients, while in
some cases, it is milder. Typical gastrointestinal symptoms
include diarrhea, abdominal discomfort, bloating and
constipation. However, CD can also present with extraintestinal
systemic symptoms and signs such as fatigue, weight loss, skin
rashes, anemia, and osteoporosis. The mainstay of treatmentis a
lifelong gluten-free diet. A gluten-free diet provides clinical and
histopathologic improvement. However, complete histologic
normalization may take years, and some patients may have
persistent symptoms that require further evaluation and
treatment [4]. CD is associated with many autoimmune diseases.
For this reason, the evaluation of systemic inflammation is

important for this patient group [1,5]. Since systemic findings

roliinl netlestirmek icin daha ileri prospektif calismalara ihtiyag vardir.

Anahtar Kelimeler: Colyak hastaligi, inflamasyon, sistemik inflamatuvar indeks

are associated with systemic inflammation, many indices have
been developed to evaluate inflammation. For example, studies
examine whether there is a relationship between platelet
indices and the histopathological Marsh score used in CD [6].
Another tool is the systemic inflammatory index (Sll) [7], which
evaluates diseases with multisystemic effects. SIl may be a
valuable biomarker to evaluate systemic inflammation in CD
patients [8].

It is essential to evaluate the factors that increase systemic
inflammation in CD patients and to take the necessary
precautions by raising patient awareness on this issue. We
aimed to evaluate the Sl value in individuals followed up with
a diagnosis of CD and to show whether there is a difference
in SIl value depending on autoantibody or genetic allele
positivity. In this way, we aim to determine the priority of
patients expected to have systemic effects during the follow-
up of these patients and to pave the way for new approaches
that can benefit patients in clinical follow-ups.

Material and Methods

We retrospectively evaluated Sllevels in patients diagnosed with
CD and healthy individuals admitted to the Internal Medicine
Clinics of Sivas Cumhuriyet University and Yozgat Bozok
University between 2015 and 2025. The study was conducted
following the ethical standards specified in the Declaration of
Helsinki, and approval was obtained from the Ethics Committee
of Yozgat Bozok University (2025-GOKAEK-257-2025.04.09/456).
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Sll is a parameter calculated with the formula “platelet
count X neutrophil count/lymphocyte count” Demographic
data such as age and gender, medical history, anti-tissue
transglutaminase (anti-TTG) and anti-gliadin, human leucocyte
antigenes HLADQB102, HLADQA103, HLADQA105,
hemogram values of individuals who were followed up with

and

the diagnosis of CD were retrospectively obtained from the
hospital record system. The study included individuals aged
18 years and over, those being followed up with a diagnosis
of CD, those with no history of systemic disease other than
CD (malignancy, rheumatological disease, etc.), and those not
receiving anti-inflammatory treatment for any reason. Patients
diagnosed with immune deficiency, those with known
malabsorption/absorption diagnoses other than CD, and
those with a history of previous gastrointestinal surgery were
excluded from the study. The control group, which was made
up of outpatients over the age of 18 who were admitted to the
internal medicine outpatient clinic for other reasons and had
no acute infections or chronic illnesses, was chosen based on
the age and gender distribution of the patient group.

Statistical Analysis

Data analyses were performed using the SPSS 20.00 (Statistical
Package for the Social Sciences, SPSS Inc., Chicago, IL)
program. Descriptive statistics were given as mean + standard
deviation for continuous variables, median and quartile
distribution for data not conforming to normal distribution,
and as percentages for categorical variables. Whether the
groups were normally distributed was determined using the
Kolmogorov-Smirnov test. The independent group t-test
was used to measure differences between groups, and the
Chi-square test was used to measure categorical variables.
However, the Mann-Whitney U test was used if the groups
were not normally distributed. The p values below 0.01 and
0.05 were considered statistically significant. When the data
were normally distributed, the Pearson correlation method
was used, and when they were not normally distributed, the
Spearman correlation method was used.

Results

After screening the records, 144 patients diagnosed with CD
were identified. After excluding patients with no autoantibody
and genetic test results, 102 patients with CD were included
in the study. The study included 98 healthy volunteers. 119
(60.1%) of the individuals included in the study were female and
73 (36.9%) were male. The mean age was 41.50 + 13.04 in the
patient group and 28.74 + 6.62 in the healthy group. In the study
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in which systemic inflammation was evaluated, ESR among the
inflammation indicators was calculated as median 8 (Interquartile
range: 12) min-max: 2-48; CRP median 1.94 (Interquartile range:
2.46) min-max: 0.09-34. While the mean ESR in the patient group
was 13.02 £+ 12.20, it was calculated as 7.67 £ 4.94 in the healthy
group. A statistically significant difference was found between
the patient and healthy groups in ESR (p = 0.000). While the mean
CRP in the patient group was 3.43 + 4.86, it was calculated as 2.32
+ 2.97 in the healthy group. The difference between the groups
in terms of CRP levels was not found to be statistically significant
(p=0.067). Sll was calculated as 632.38 + 489.32; median 519.44
(Interquartile range: 432.10); min-max: 133.52-3260.37. The mean
Sll was calculated as 636.06 in the patient group and 466.48 in the
healthy group. SIl showed no statistically significant difference
between the groups (p = 0.037).

When the overall distribution of genetic markers among patients
with CD was evaluated, HLA-DQA1*03 demonstrated the highest
positivity rate (73.5%), followed by HLA-DQA1*05 (56.9%) and
HLA-DQB1*02 (36.3%). In the analysis of CD-specific serological
markers, anti-TTG positivity was more prevalent than anti-gliadin
antibody positivity (19.6%, 34.3%; 18.6%, 24.5%) (Table 1).

In this study, the relationship between autoantibody levels,
genetic variants, and the Sl was investigated in patients with



CD. A strong negative correlation was identified between HLA-
DQB102 and HLA-DQA103, as well as between HLA-DQA103
and HLA-DQA105. Conversely, HLA-DQB102 exhibited a positive
correlation with serological autoantibody markers. However,
no statistically significant association was observed between

autoantibody levels, HLA genetic variants, and Sll values (Table 2).
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Upon analysis of the biochemical parameters of patients with
CD compared to the healthy control group, hemoglobin and
platelet levels were found to differ significantly between the
groups (p = 0.011 and p = 0.001, respectively). In contrast,
no statistically significant differences were observed in liver

function tests, uric acid, or vitamin D levels (Table 3).

In the evaluation of the association between biochemical
parameters and systemic inflammation, the SIl demonstrated
a strong positive correlation with ESR and a weak positive
correlation with CRP. Additionally, a significant positive
correlation was observed between hemoglobin levels and
SII. While liver function tests exhibited occasional correlations
with ESR and CRP levels, no meaningful association was
identified between these parameters and SIl. Moreover, no
correlation was found between Sll and vitamin D or uric acid
levels (Table 4).
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Discussion

CD is a chronic inflammation-related autoimmune enteropathy
triggered by dietary gluten in genetically predisposed individuals
[9].Inflammation hasanimportanteffectin CD. Itis shown thatthe
disease starts as low-grade inflammation long before it becomes
clinically manifest [10]. In CD patients, it has been observed
that systemic inflammation markers return to normal when a
gluten-free diet is followed [11]. Currently, there is no widely
accepted measure of disease activity for clinical trials. However,
patient-reported outcomes such as the CD Symptom Diary
and morphometric histology can be used to assess treatment
efficacy [12]. Interleukin-13 (IL-1B) and Interleukin-6 (IL-6) are
markers of the proinflammatory process in these enterocytes
[10]. Monitoring CD patients with antibody or cytokine titers and
mucosal biopsy is difficult in daily clinical practice.

In a study comparing the ESR and CRP parameters and
leukocyte count, which are known to increase in inflammatory
diseases, in active CD patients and controls, no significant
difference was found between the two groups. It was observed
that there was no significant difference in the same parameters
between the subgroups of CD patients who adhered to and
did not adhere to a gluten-free diet [13]. These results suggest
that classical acute-phase reactants and ESR may not provide
definitive information specifically about disease severity. On
the other hand, none of the markers are reliable indicators of
dietary compliance and disease severity in CD patients. Some
CD patients may present with vague clinical and nonspecific
routine laboratory test results, regardless of the severity of
systemic inflammation. This nonspecific manifestation leads to
delayed diagnosis of CD in these patients [13]. Early diagnosis
of CD is crucial in preventing complications such as anemia,
vitamin deficiencies, osteopenia, osteoporosis.

To reveal the level of systemic inflammation in CD, various
indices and ratios that are more practical and easily
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accessible have been tried. Neutrophil-to-lymphocyte ratio

(NLR) is sensitive in diagnosing CD, and 80% sensitivity and
41% specificity were obtained with a cut-off value of 2.32
[14]. In addition, the delta neutrophil index (DNI) has been
investigated as a potential marker for dietary compliance in
CD patients, but no significant association was found with
serological tests [15]. These findings indicate that searching
for reliable inflammatory markers for managing CD continues.

SlI, as a specific term and formula, was first presented in the
literature in 2014 as an independent predictor of recurrence
and survival after surgery in hepatocellular carcinoma patients.
It has recently gained traction as a broader prognostic
marker in various inflammatory and chronic diseases. Sl is an
index immune-inflammation-based prognostic score using
lymphocyte, platelet and neutrophil counts [16]. SIl has been
foundvaluablein predicting the need forintubationin COVID-19
patients and in shedding light on patient management during
the severe disease course [17]. A significant relationship has also
been found between disease severity and Sll in coronary artery
disease [18]. Sl is a versatile marker that may be significant
regarding the prognosis and severity of all chronic and systemic
diseases with underlying inflammation.

In this study, SIl was found to be higher in CD patients
compared to the control group. However, this difference was
not statistically significant. SIl showed significant correlation
with ESR and statistically insignificant correlation with CRP,
which are classical inflammation parameters. One plausible
explanation may relate to the characteristics of the control
group, which comprised individuals without a formal CD
diagnosis but who might have other gluten-related disorders
such as non-celiac gluten sensitivity (NCGS), which also involve
inflammatory components. The presence of underlying
inflammation in the control group could have minimized the
difference in Sll, thereby reducing the statistical power [19].



Inastudy of 161 CD patients and a control group of 75 patients,
significantly higher SII rates were found in the CD group. In
that study, Sll was considered a superior diagnostic marker to
other inflammation markers [8]. In another study using blood
tests obtained from CD patients at the time of diagnosis and
6 months after starting a gluten-free diet, Sl was significantly
lower than baseline at 6 months [20].

A meta-analysis demonstrating the potential utility of Sl in
diagnosing the presence of active disease in immunologic
diseases found no significant correlation between disease
duration and the traditional markers of inflammation, ESR and
CRP. This study demonstrates that Sll is also useful in the early
stage of immunologic diseases [21].

In our study, genetic variation positivity was correlated
with ESR, but no significant correlation was found with
SIl. The direct association of CD-related genetic variation
positivity with disease severity is unknown [22]. Moreover,
the absence of a relationship between genetic markers and
Sl aligns with the understanding that genetic predisposition
confers susceptibility but does not determine the degree of
inflammatory response or disease severity.

Another potential explanation for the lack of statistical
significance is the timing of the laboratory data. Most blood
samples in this study were collected during follow-up visits,
not at the time of diagnosis when the inflammatory burden
might be highest.

In conclusion, Sl can be used as a parameter indicating
inflammationin CD.Itissatisfactorilyinformativeasabiomarker,
mainly when evaluated with the acute-phase reactants.
Although the mechanism underlying systemic inflammation
in CD and its relationship with disease manifestations is not
yet evident, it is an important disease pathogenesis. Data on
its measurement are essential for managing, following up and
treating the disease. Therefore, further studies on larger scales
and with different methodologies are needed.

Conflict of Interest

None of the authors report any conflicts of interest relevant to
this study.

Financial Disclosure

This research was conducted without any financial sponsorship
or external funding.

Ethical Approval

This study is approved by Yozgat Bozok University Non-
Interventional Clinical Research Ethics Committee with
decision number 2025-GOKAEK-257_2025.04.09_456.

A~
>

TASTEMUR &FELEK
I Systemic inflammation in Celiac Disease

Authors’ Contributions

ST developed the study concept and design, conducted data
collection, performed statistical analyses, and drafted the
manuscript. DF contributed to methodological validation,
data interpretation, literature synthesis, and critical revision of
the manuscript. Both authors approved the final version and
take full responsibility for the scientific content.

References

1. Daley SF, Haseeb M. Celiac disease. In: StatPearls. Treasure
Island (FL): StatPearls Publishing; 2025

2. Dunne MR, Byrne G, Chirdo FG, Feighery C. Coeliac disease
pathogenesis: the uncertainties of a well-known immune
mediated disorder. Front Immunol. 2020; 11: 1374.

3. Domsa EM, Berindan-Neagoe |, Para |, Munteanu L, Matei D,
AndreicaV. Celiac disease: a multi-faceted medical condition.
J Physiol Pharmacol. 2020; 71: 5-14.

4. Holtmeier W, Caspary WF. Celiac disease. Orphanet J Rare Dis.
2006; 1: 3.

5. Urganc N, Usta M. Colyak hastaligina eslik eden hastaliklar.
Turkiye Klin Pediatr Gastroenterol-Spec Top. 2022; 3: 76-83.

6. Kalkan EA. Yeni tani ¢6lyak hastalarinda Marsh siniflamasinin
belirlenmesinde trombosit indeksleri. J Ankara Univ Fac
Med. 2022; 75: 199-203.

7. Palmacci F, Toti E, Raguzzini A, Catasta G, Aiello P, Peluso |, et
al. Neutrophil-to-lymphocyte ratio, Mediterranean diet, and
bone health in coeliac disease patients: a pilot study. Oxid
Med Cell Longev. 2019; 2019: 7384193.

8. Cakir I, Dogan S. Association between systemic immune
inflammation index and newly diagnosed adult celiac
disease. Turk J Biochem. 2022; 47: 59-64.

9. Barone MV, Auricchio R, Nanayakkara M, Greco L, TronconeR,
Auricchio S. Pivotal role of inflammation in celiac disease. Int
J Mol Sci. 2022; 23:7177.

10. Porpora M, Conte M, Lania G, Bellomo C, Rapacciuolo L,
Chirdo FG, et al. Inflammation is present, persistent and
more sensitive to proinflammatory triggers in celiac disease
enterocytes. Int J Mol Sci. 2022; 23: 1973.

11. Palumbo CS, Wyse J. Markers of systemic and gut-specific
inflammation in celiac disease. Turk J Gastroenterol. 2020;
31:187-9.

12. Hindryckx P, Levesque BG, Holvoet T, Durand S, Tang CM,
Parker C et al. Disease activity indices in coeliac disease:
systematic review and recommendations for clinical trials.
Gut.2018;67:61-9.

454



TJCL Volume 16 Number 4 p: 449-455

13.

14.

15.

16.

17.

18.

19.

455

Gerceker E, Baykan AR, Cerrah S, Yuceyar H. Mean platelet
volume can indicate dietary adherence and disease
severity of celiac disease. North Clin Istanb. 2022; 9: 41-6.

Sarikaya M, Dogan Z, Ergul B, Filik L. Neutrophil-to-
lymphocyte ratio as a sensitive marker in diagnosis of
celiac disease. Ann Gastroenterol. 2014; 27: 431.

Eroglu N, Evirgen Sahin G, Ozbay Hosnut F, Sahin G. Colyak
hastaligi diyet uyumunda yeni bir belirtec: delta notrofil
indeksi?. Kocatepe Med J. 2021; 22: 294-9.

Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W et al. Systemic

immune-inflammation index predicts prognosis of
patients after curative resection for hepatocellular

carcinoma. Clin Cancer Res. 2014; 20: 6212-22.

Muhammad S, Fischer |, Naderi S, Faghih Jouibari M, Abdolreza
S, Karimialavijeh E et al. Systemic inflammatory index s a novel
predictor of intubation requirement and mortality after SARS-
CoV-2 infection. Pathogens. 2021; 10: 58.

Dziedzic EA, Gasior JS, Tuzimek A, Paleczny J, Junka A,
Dabrowski M et al. Investigation of the associations of
novel inflammatory biomarkers - systemic inflammatory
index (SIl) and systemic inflammatory response index
(SIRI) - with the severity of coronary artery disease and
acute coronary syndrome occurrence. Int J Mol Sci. 2022;
23:9553.

Barbaro MR, Cremon C, Stanghellini V, Barbara G. Recent
advances in understanding non-celiac gluten sensitivity.
F1000Res. 2018; 7: F1000 Faculty Rev-1631.

20.

21.

22.

23.

24,

GUmus M, Yorulmaz A, Kilim E, Gimistekin R, Ergani
AC, Emiroglu H. The importance of biomarkers in the
diagnosis and follow-up of the celiac disease. Gen Med J.
2023; 33: 548-57.

Mangoni AA, Zinellu A. The diagnostic role of the systemic
inflammation index in patients with immunological
diseases: a systematic review and meta-analysis. Clin Exp
Med. 2024; 24: 27.

Murray JA, Moore SB, Van Dyke CT, Lahr BD, Dierkhising
RA, Zinsmeister AR, et al. HLA DQ gene dosage and risk
and severity of celiac disease. Clin Gastroenterol Hepatol.
2007; 5: 1406-12.

Dahlbom |, Korponay-Szabé IR, Kovacs JB, Szalai Z, Maki
M, Hansson T. Prediction of clinical and mucosal severity of
coeliacdisease and dermatitis herpetiformis by quantification
of IgA/IgG serum antibodies to tissue transglutaminase. J
Pediatr Gastroenterol Nutr. 2010; 50: 140-6.

Midhagen G, Aberg AK, Olcén P, Jarnerot G, Valdimarsson T,
Dahlbom | et al. Antibody levels in adult patients with coeliac
disease during gluten-free diet: a rapid initial decrease of
clinical importance. J Intern Med. 2004; 256: 519-24.

This article is an open access article distributed under the terms

and conditions of the Creative Commons Attribution (CC BY)

license (http://creativecommons.org/licenses/by/4.0/).



