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Abstract
BACKGROUND
Matrix Gla protein (MGP) is a vitamin K dependent peptide which has an established role in suppression of vascular calcification. Recent studies have pointed to a possible link between immunomodulatory effect of MGP and inflammatory bowel disease (IBD). 

AIM
To compare plasma levels of dephosphorylated and uncarboxylated MGP (dp-ucMGP) between IBD patients and controls. 

METHODS
This cross-sectional study was conducted on 70 patients with IBD (30 patients with ulcerative colitis and 40 patients with Crohn’s disease) and 60 age and gender matching healthy controls. Plasma dp-ucMGP levels were analyzed from blood samples by CLIA method using IDS-iSYS InaKtif MGP (Immunodiagnostic Systems, Frankfurt, Germany) according to the manufacturer's instructions. fecal calprotectin (FC) levels were determined from stool samples by turbidimetric immunoassay method using Bühlmann fecal calprotectin turbo assay (Bühlmann Laboratories Aktiengesellschaft, Schonenbuch, Switzerland). Other parameters were analyzed according to the standard laboratory procedures.

RESULTS
Plasma levels of dp-ucMGP were significantly higher in patients with IBD compared to the healthy control group (629.83 ± 124.20 pmol/mL vs 546.7 ± 122.09 pmol/mL, P < 0.001), and there was no significant difference between patients with Crohn’s disease and patients with ulcerative colitis (640.02 ± 131.88 pmol/mL vs 616.23 ± 113.92 pmol/mL, P = 0.432). Furthermore, a significant positive correlation of plasma dp-ucMGP levels was found with both FC levels (r = 0.396, P < 0.001) and high sensitivity C-reactive protein (hsCRP) levels (r = 0.477, P < 0.001). Moreover, in the total study population a significant positive correlation was found between dp-ucMGP with age (r = 0.210, P = 0.016) and waist circumference (r = 0.264, P = 0.002). Multiple linear regression analysis showed that dp-ucMGP levels retained significant association with FC (β ± SE, 0.06 ± 0.02, P = 0.003). 

CONCLUSION
Study results support experimental data of MGP immunomodulatory IBD effect and indicate potential involvement in the pathophysiology of the disease, and possibly extraintestinal manifestations.
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Core tip: Matrix Gla protein (MGP) is well-established as a protector against vascular calcification. Recent studies pointed to a possible link between MGP and inflammatory bowel disease (IBD). Our study found significantly higher inactive plasma MGP levels in patients with IBD compared to the healthy controls and there were no differences between patients with ulcerative colitis and Crohn’s disease. Furthermore, there was a significant positive correlation between inactive plasma MGP levels with both fecal calprotectin and high sensitivity C-reactive protein levels. These results imply that MGP is somehow involved in complex IBD pathophysiology.

INTRODUCTION
Inflammatory bowel disease (IBD) is a chronic, intermittent inflammatory disorder with an unstable course[1]. While the exact etiology of the disease is unknown, it is currently considered to be a complex interaction between genetics, environmental factors, immunological disorders and microbial disturbances[2]. Although the globally highest prevalence of IBD has been reported to be in Europe and North America, incidence in these regions appears to be stable or even on the decline. Yet it is important to stress that the incidence of IBD is rising in newly developing countries in Africa, South America and Asia[3]. A phenotypical classification approach put forward by the Montreal Working Group in 2003 encompasses the forms and the extents of IBD and classifies them as ulcerative colitis (UC), Crohn´s disease (CD) and indeterminate colitis[4]. It is well established that IBD has numerous extraintestinal manifestations which can affect the joints, eyes, kidneys, liver, skin, blood circulation and neurocognitive performance[5,6]. Furthermore, there is an increased risk of ischemic heart disease that had been reported in patients with IBD[7,8]. Previous studies compared endothelial-dependent dilatation assessed via reactive hyperemia and compared it to endothelial-independent dilatation elicited by sublingual isosorbide dinatrate in a set of UC patients with variable disease severity. The endothelial dependent dilatation was significantly worse in patients with severe UC compared to its milder forms. It can be assumed that the systemic inflammatory state evoked by IBD drives the impairment of endothelial function[9,10].
Matrix Gla protein (MGP) is a 12-kDa vitamin K–dependent extracellular matrix protein synthesized mostly by vascular smooth muscle cells and chondrocytes. With high binding affinity to hydroxyapatite crystals, it is considered as one of the most important biological agents in the prevention of vascular calcification[11-13]. Furthermore, increased levels of its inactive dephosphorylated and uncarboxylated form, designated as dp-ucMGP, have been associated with number of different cardiovascular consequences and complications, including endothelial dysfunction, retinal arteriolar narrowing, atherosclerosis, increased aortic stiffness, and higher overall cardiovascular, non-cancer and total mortality[14-17]. 
However, aside from its cardiovascular importance, experimental studies indicate that MGP might be a novel important mediator of mesenchymal stromal cell-mediated immunomodulation in treating experimental Crohn´s disease in mice. In a recent experiment, lentiviral transfected short hairpin RNA (shRNA) targeting the MGP gene in mesenchymal stromal cells (MSC) of mice was introduced, decreasing MGP secretion compared to insert-free mice. MSCs are known to inhibit the secretion mediated by T-cells of proinflammatory cytokines such as TNF-α and INF-γ. By comparing the inhibition proinflammatory cytokine secretion of T-cells in insert-free mice MSCs to the shRNA modified MSCs, it has been proposed that higher levels of MSC-derived MGP are likely to be the reason for suppressed cytokine production and a possible alleviation of experimental colitis in mice[18]. 
The possible immunomodulatory role of MGP and its inactive counterpart stresses the importance of further necessary research in this field. However, while experimental studies showed the potential that MGP could bring in managing IBD, clinical studies are still lacking. Therefore, the aim of this study was to investigate plasma dp-ucMGP levels in patients with IBD in comparison with the control group and evaluate the difference of dp-ucMGP levels between UC and CD patients. The additional goal was to investigate the association of plasma dp-ucMGP levels with the anthropometric, clinical and laboratory parameters. 

MATERIALS AND METHODS
Study design and ethical considerations
This cross-sectional study was performed at the University Hospital of Split during the period from 1 January 2018 to 1 September 2018.
The study was approved by the Ethics Committee of University Hospital of Split, and was conducted in accordance with all ethical principles of the Helsinki Declaration from 2013. Prior to the commencement of the study, every participant was informed about the procedures, course and purpose of this research, and they individually signed an informed written agreement.

Subjects
The study included 70 adult patients with pre-diagnosed IBD (30 patients with ulcerative colitis and 40 patients with Crohn’s disease) and 60 healthy control subjects. IBD was diagnosed in accordance with the European Consensus on Crohn's Disease and Ulcerative Colitis (ECCO)[19]. The control group consisted of healthy volunteers, matched with the age and gender of the investigated group. Inclusion criteria for participation were: at least one year of disease duration and age between 18 and 65 years. Exclusion criteria were: malignancies; diabetes mellitus; chronic cardiovascular, renal, endocrine and pulmonary diseases; therapy with corticosteroids during 3 mo prior to study onset. Detailed medical records of the control subjects were checked relating to gastrointestinal conditions and additional screening was performed regarding the presence of symptoms according to Rome IV criteria for irritable bowel syndrome[20], as well as any other indications which could suggest gluten and lactose intolerance. If any of these disorders were found, the subject was excluded from the control group.

Clinical and laboratory evaluation
All participants were subjected to detailed physical examination and measurements of anthropometric traits while relevant clinical information was collected from patient’s medical records while anamnestic data were taken directly from all study participants.
Disease severity was evaluated by the same experienced gastroenterologist according to the latest recommendations and the colonoscopy used for the assessment was performed within 2 wk of blood sampling. Disease activity in patients with UC was assessed using Ulcerative colitis endoscopic index of severity (UCEIS) while disease activity in patients with CD was assessed using Simple endoscopic score for Crohn’s disease (SES-CD)[21-23].
UCEIS is a grading system used for scoring mucosal inflammation based on the specific endoscopic findings. Three parameters are graded: vascular pattern; bleeding; erosions and ulcers. Depending on the score there are four possible grades for disease activity: ≤ 1 remission; 2-4 mild activity; 5-6 moderate activity; and ≥ 7 severe disease[22].
SES-CD is a grading system used for endoscopic evaluation of CD activity based on four parameters: ulcers; extent of affected surface; extent of ulcerated surface; presence and type of narrowing. According to the majority of studies the threshold values for interpretation of the results are: ≤ 2 remission; 3-7 mild activity; 7-15 moderate activity; and ≥ 16 severe disease[23]. 
Blood samples were collected after 12-h fasting in test tubes with anticoagulant and after extraction were centrifuged and stored at -80 °C for further analysis. Blood samples were handled by the same, qualified medical biochemist, who was blinded to the subject’s group in the study. Plasma dp-ucMGP levels were analyzed by CLIA method using IDS-iSYS InaKtif MGP (Immunodiagnostic Systems, Frankfurt, Germany) according to the manufacturer's instructions. Minimum limit of detection was 200 pmol/L. Intra-assay coefficient of variability (CV) was 4.5% and inter-assay CV of 7.9%. Plasma high sensitivity C-reactive protein (hs-CRP) levels were determined using a latex turbidimetric method (Abbott Laboratories, Chicago, USA).
Stool samples were collected within 3 d of sampling. FC levels were determined by turbidimetric immunoassay method using Bühlmann fecal calprotectin turbo assay (Bühlmann Laboratories Aktiengesellschaft, Schonenbuch, Switzerland).

Statistical analysis
Statistical analysis was performed using MedCalc for Microsoft Windows (MedCalc Software, Ostend, Belgium, version 17.4.1). Data distribution was analyzed with D'Agostino-Pearson test, and according to results quantitative data was expressed as mean ± standard deviation or median and interquartile range. Qualitative data was expressed as whole number and percentage, with Chi-squared test used for comparison between such variables. Comparison of dp-ucMGP levels and anthropometrics between groups was performed with t-test for independent samples, while Mann-Whitney U test was used to test differences in hsCRP concentrations between IBD and control group. Correlation analysis of dp-ucMGP levels with FC, disease duration and hsCRP was estimated with Spearman rank correlation, while Pearson’s correlation coefficient was used to test association between dp-ucMGP levels and age, BMI and waist circumference. Furthermore, multiple linear regression analysis adjusted for age and anthropometric measurements was used to determine significant independent predictors of plasma dp-ucMGP levels. From these analyses, we reported respective P-values with unstandardized β-coefficients, standard error and t-values. In addition, independent predictors for positive IBD status were analyzed with multivariable logistic regression, with OR (odds ratio), 95% CI (95% confidence interval) and P-value reported. Finally, FC and hsCRP concentrations were divided into tertiles, and according dp-ucMGP levels were calculated and compared using one-way ANOVA with post hoc Sceffé test. Statistical significance was set at P-value < 0.05.

RESULTS
There was no statistically significant difference regarding age, gender and anthropometric features between the patients with IBD and the control group (P > 0.05; for all analysis) (Table 1). Endoscopic scores determined that 8 patients were in remission, 9 had mild disease, 33 moderate and 20 severe form of disease. Laboratory analysis showed significantly higher hsCRP levels in IBD patients compared to the control group [2.65 (1.0-7.8) mg/L vs 0.75 (0.4-1.75) mg/L, P < 0.001] (Table 1).
Plasma dp-ucMGP levels were significantly higher in patients with IBD compared with the control group (629.83 ± 124.20 pmol/mL vs 546.7 ± 122.09 pmol/mL, P < 0.001) and there was no significant difference between patients with CD and patients with UC (640.02 ± 131.88 pmol/mL vs 616.23 ± 113.92 pmol/mL, P = 0.432) (Figure 1).
A significant positive correlation was found in patients with IBD between dp-ucMGP and fecal calprotectin (FC) levels (r = 0.396, P < 0.001), but there was no significant correlation between dp-ucMGP and the disease duration (r = -0.190, P = 0.115) (Figure 2). Moreover, in the total study population a significant positive correlation was found between dp-ucMGP and hsCRP (r = 0.477, P < 0.001), age (r = 0.210, P = 0.016) and waist circumference (r = 0.264, P = 0.002) (Figure 3).
Comparison of hsCRP tertiles in patients with IBD (F-ratio = 11.22, P = 0.004) showed a significantly higher dp-ucMGP plasma levels in the 3rd tertile compared to both the 2nd and the 1st tertiles (P < 0.05) (Figure 4). Moreover, comparison of FC tertiles in patients with IBD (F-ratio = 7.81, P = 0.014) also showed a significantly higher levels of plasma dp-ucMGP in the 3rd tertile compared to both the 2nd and the 1st tertiles (P < 0.05) (Figure 4).
Multiple linear regression analysis showed that dp-ucMGP levels retained significant association with FC (β ± SE, 0.06 ± 0.02, P = 0.003) and waist circumference (4.35 ± 1.72, P = 0.013) after model adjustment for BMI, age and disease duration, with plasma dp-ucMGP levels as a dependent variable (Table 2). Furthermore, multivariable logistic regression showed that plasma dp-ucMGP was a significant predictor of positive IBD status when computed along with baseline characteristics (OR 1.006, 95%CI: 1.002-1.009, P < 0.001). There was no significant difference in plasma dp-ucMGP levels between patients with IBD who are using mAb therapy and those who are not using mAb therapy (621.37 ± 115.03 pmol/L vs 648.27 ± 143.36 pmol/L, P = 0.404).

DISCUSSION
This cross-sectional study showed that plasma dp-ucMGP levels are significantly higher in patients with IBD compared to the healthy control group, while there was no significant difference between UC and CD patients. Furthermore, there was a significant positive correlation between dp-ucMGP with both hsCRP and FC levels. As far as we know, this is the first clinical study that investigated plasma dp-ucMGP levels in patients with IBD.
Given results are in line with the outcomes of a recent study conducted on human patients with UC and on mice with dextran sulfate sodium (DSS) induced colitis[24]. They showed that MGP mRNA levels are significantly higher in both UC patients and DSS-induced colitis mice compared to their control groups. Additionally, they showed that the expression of MGP mRNA increases with the disease severity while patients in remission had a similar MGP mRNA expression as the healthy controls. Feng Y. et al in their study conducted on MSC reported an immunomodulatory effect of MGP by showing that in vitro MGP reduces proliferation and production of proinflammatory cytokines in T-cells[18]. Furthermore, by using mouse models with experimentally induced colitis, they compared results from intraperitoneal injection of MSC with knockout MGP and those with insert free MSC. The results showed that MGP improved the clinical and histopathological severity of colonic inflammation, alleviated the T-cells infiltration and suppressed the production of pro-inflammatory cytokines in colon tissues. These results indicate that MGP could play an important role in IBD inflammation and it could even have a therapeutic effect.
Another common feature that could link higher dp-ucMGP in IBD patients and positive association with inflammatory markers is endothelial dysfunction. It is well-established that intestinal inflammation leads to functional and structural changes of the vascular endothelium, which can consequently lead to increased cardiovascular risk in IBD patients[25,26]. Moreover, as disease severity and inflammation rise, greater endothelial dysfunction accompanies these changes. On the other hand, studies have also linked higher dp-ucMGP concentrations with markers of endothelial dysfunction in patients on hemodialysis via brachial artery flow-mediated dilation (FMD)[27], and in healthy postmenopausal women via biochemical markers (Vascular Cell Adhesion Molecule, VCAM; E-selectin; Advanced Glycation Endproducts, AGEs)[28]. According to these data, it is evident that dp-ucMGP concentration could easily be increased due to combined features of its ameliorative effect on active inflammatory process, increased endothelial dysfunction present in such process, but also due to vitamin K deficiency as well.
It is known that MGP depends on vitamin K for its full activation through carboxylation of Gla residues, followed by phosphorylation of serine residues. Furthermore, its inactive form has been acknowledged as a direct marker of vitamin K deficiency, due to its inability to be contained in artery wall, and consequent plasmatic accumulation[29]. Moreover, there is a well-established connection between IBD and vitamin K deficiency, with malnutrition stated as a leading cause of disorder[30,31]. Due to exacerbation of abdominal pain, patients tend to avoid food entirely, or they are using parenteral nutrition without administrating proper supplements[32]. Additionally, due to ulcerations, erosions and surgical resections they have a reduction of the intestinal absorptive surface and consequently vitamin K malabsorption[33]. However, in a recent RCT study, IBD patients were given daily supplementation of 1000 µg of vitamin K1 (phylloquinone) during a 12-mo period, with results showing no significant effect of the indices of their bone health[34]. Those results imply that although the patients were taking a large supplementation dose of vitamin K1, there was no significant beneficial effect coming along with the improvement of their vitamin K status. It is possible that vitamin K2 (menaquinone) deficiency is the main reason for such results due to a recent study showing vitamin K2 as a more potent and effective bone and vascular protector than vitamin K1[35]. Furthermore, two large scale studies showed that an adequate dietary intake of vitamin K2 significantly correlates with better cardiovascular and bone health, while they failed to prove that vitamin K1 demonstrates any protective value against vascular calcification and osteoporosis[36,37]. Interestingly, patients with IBD have a higher risk of coronary heart disease and heart failure[38], while the prevalence of high BMI, diabetes, hyperlipidemia, obesity, hypertension, lack of physical activity and other traditional cardiovascular risk factors is fairly lower in comparison with the general population[39,40]. Possible reason for cumulative increase in cardiovascular risks could lie in accelerated promotion of vascular calcification, one of the most prominent risk factors for cardiovascular diseases, due to inability of dp-ucMGP to fully activate in vitamin K2 deficiency. Furthermore, several studies already confirmed significant association of elevated dp-ucMGP concentrations with promotion of vascular calcification[41,42]. Knapen et al conducted an RCT study that further confirms these results. They showed that three years of vitamin K2 supplementation in healthy postmenopausal women significantly improved arterial stiffness parameters, and decreased dp-ucMGP concentrations by 50% in comparison with placebo[28]. Additionally, a recent study conducted on mice with DSS induced colitis reported that mice supplemented with vitamin K2 showed reduced symptoms of colitis along with a decrease of IL-6 expression[43]. Nevertheless, MGP and vitamin K2 are tightly related, and all these evidence stresses the need of addressing their involvement and possible therapeutic admission for IBD in future studies. 
Another interesting finding of this study is the positive correlation of plasma dp-ucMGP levels with both FC and hsCRP. A recent study showed that MGP is synthesized and carboxylated in the majority of human immune system cells which are either involved in innate or adaptive immune reactions[44]. Furthermore, it showed that stimulation of monocytes and macrophages with LPS or hydroxyapatite triggered an inflammatory response which up regulated MGP expression following the up-regulation pattern of IL-1β. These results indicate that MGP is somehow involved in the inflammatory response mechanisms of monocytes and macrophages. Inflammation is considered as a potential leading cause in promotion of vascular calcification, and it is closely associated with endothelial dysfunction, with both conditions being hallmarks of IBD. Both FC and CRP are established and used as markers of IBD activity and severity[45] while several studies showed a significant correlation between CRP and coronary artery calcification[46-48]. Our findings could be implying that increased IBD activity up regulates MGP through complex inflammatory mechanisms, but due to possible vitamin K deficiency, the peptide cannot be fully activated and therefore loses its inhibitory effect on vascular calcification. This would be in line with the results of a Danish cohort study, which reported that flares and persistent IBD activity increases the risk of myocardial infarction, stroke and cardiovascular death[49], and the previously mentioned study on UC patients which showed that the expression of MGP mRNA increases with the disease severity[24]. Moreover, after division of patients with IBD into tertiles depending on hsCRP levels and FC levels our study showed in both cases significantly higher plasma levels of dp-ucMGP in the 3rd tertile compared to the 1st and 2nd tertiles which further indicates the possible association of dp-ucMGP with the IBD activity. However, additional research is needed to give us a better insight of the relationship between MGP and IBD activity.
The limitation of our study was its cross-sectional design and a relatively small sample size. Additionally, due to technical reasons we were not able to determine vitamin K2 levels in patients with IBD.

CONCLUSION
This is the first study that proved higher plasma dp-ucMGP levels in patients with IBD and showed a significant positive correlation between dp-ucMGP with both hsCRP and FC levels. Overall, our results support previous experimental data of MGP involvement in IBD pathophysiology through inflammation process and disease activity. However, these findings should be addressed in future larger studies.

ARTICLE HIGHLIGHTS
Research background
Several recent studies have pointed to a possible link between immunomodulatory effect of matrix Gla protein (MGP) and inflammatory bowel disease (IBD). Their results showed that MGP improved the clinical and histopathological severity of colonic inflammation, alleviated the T-cells infiltration and suppressed the production of pro-inflammatory cytokines in colon tissues.

Research motivation
While experimental studies showed the potential that MGP could bring in managing IBD, clinical studies are still lacking.

Research objectives
The aim of this study was to compare plasma levels of inactive dephosphorylated and uncarboxylated (dp-ucMGP) between patients with IBD and healthy controls. The additional goal was to investigate the association of plasma dp-ucMGP levels with the anthropometric, clinical and laboratory parameters.

Research methods
This cross-sectional study was conducted on 70 patients with IBD (30 patients with ulcerative colitis and 40 patients with Crohn’s disease) and 60 age and gender matching healthy controls. Plasma dp-ucMGP levels were analyzed from blood samples by CLIA method using IDS-iSYS InaKtif MGP (Immunodiagnostic Systems, Frankfurt, Germany) according to the manufacturer's instructions. Other parameters were analyzed according to the standard laboratory procedures. 

Research results
Plasma levels of dp-ucMGP were significantly higher in patients with IBD compared to the control group (P < 0.001), and there was no significant difference between patients with Crohn’s disease and patients with ulcerative colitis (P = 0.432). Furthermore, a significant positive correlation of plasma dp-ucMGP levels was found with both fecal calprotectin levels (P < 0.001) and hsCRP levels (P < 0.001).

Research conclusions
Our clinical results support previous experimental data of MGP involvement in IBD pathophysiology through inflammation process and disease activity.

Research perspectives
The potential MGP immunomodulatory effect should be addressed with larger scale studies in the future.
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Figure Legends
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Figure 1 Plasma dephosphorylated and uncarboxylated matrix Gla protein levels in inflammatory bowel disease patients and control group (A) and between patients with Crohn’s disease and ulcerative colitis (B). aP < 0.001 vs control group; bP = 0.432 vs ulcerative colitis group. dp-ucMGP: Dephosphorylated and uncarboxylated matrix Gla protein.
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Figure 2 Correlation analysis between plasma dephosphorylated and uncarboxylated matrix Gla protein levels and fecal calprotectin (A) and disease duration (B) in patients with inflammatory bowel disease (n = 70). aP < 0.001, r = 0.396; bP = 0.115, r = -0.190. dp-ucMGP: Dephosphorylated and uncarboxylated matrix Gla protein.
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Figure 3 Correlation analysis between plasma dephosphorylated and uncarboxylated matrix Gla protein levels and age (A), body Mass Index (B) waist circumference (C) and hsCRP (D) in total study population (n = 130). aP = 0.016, r = 0.210; bP = 0.289, r = 0.094; cP = 0.002, r = 0.264; dP < 0.001, r = 0.477.
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Figure 4 Dephosphorylated and uncarboxylated matrix Gla protein concentrations between tertiles of high sensitivity C-reactive protein (A) and FC levels (B) fecal calprotectin-fecal calprotectin; high sensitivity C-reactive protein-high sensitivity C-reactive protein. Tested with one-way analysis of variance with post hoc Sceffé test to examine differences between each of the groups; aP < 0.05 vs first hsCRP tertile; bP < 0.05 vs second hsCRP tertile ; cP < 0.05 vs first FC tertile; dP < 0.05 vs second FC tertile; hsCRP: High sensitivity C-reactive protein; FC: Fecal calprotectin.



Table 1 Baseline characteristics of inflammatory bowel disease patients and healthy controls
	Parameter
	IBD group (n = 70)
	Control group (n = 60)
	P value

	Men (n, %)
	46 (65.7)
	38 (63.3)
	0.7781

	Women (n, %)
	24 (34.3)
	22 (36.7)
	

	Age (yr)
	40.8 ± 14.9
	38.7 ± 12.6
	0.3902

	Body weight (kg)
	77.7 ± 12.5
	81.3 ± 13.2
	0.1112

	Body height (cm)
	177.7 ± 8.2
	180.1 ± 9.1
	0.1322

	Body mass index (kg/m2)
	24.6 ± 3.5
	25.0 ± 2.8
	0.4932

	Waist circumference (cm)
	88.1 ± 12.6
	88.0 ± 12.1
	0.9972

	hsCRP (mg/L)
	2.65 (1.0-7.8)
	0.75 (0.4-1.75)
	< 0.0013

	Fecal calprotectin (μg/g)
	235 (56.0-658)
	-
	-

	Disease duration (years)
	8.5 (3.5-13.0)
	-
	-

	UCEIS score
	6.0 (5.0-7.0)
	-
	-

	SES-CD
	10.3 (5.2-13.6)
	-
	-

	mAb therapy (n, %)
	48 (68.5%)
	-
	-


Data are presented as mean ± standard deviation or median or n (%); 1Chi-squared test. 2t-test for independent samples. 3Mann-Whitney U test. UCEIS: Ulcerative Colitis Endoscopic Index of Severity; SES-CD: Simple Endoscopic Score for Crohn's Disease; mAb: Monoclonal antibody; hsCRP: High sensitivity C-reactive protein.



Table 2 Multiple linear regression model of independent predictors for dephosphorylated and uncarboxylated matrix Gla protein concentration
	Variable
	β1
	SE
	t value
	P value

	Fecal calprotectin (μg/g)
	0.06
	0.02
	3.08
	0.003

	hsCRP (mg/L)
	0.66
	0.47
	1.41
	0.162

	Body mass index (kg/m2)
	-11.15
	5.82
	-1.92
	0.058

	Age (years)
	1.87
	1.13
	1.65
	0.102

	Waist circumference (cm)
	4.35
	1.72
	2.54
	0.013

	Disease duration (years)
	-3.96
	1.81
	-1.84
	0.062


1Unstandardized coefficient β. SE: Standard error; hsCRP: High sensitivity C-reactive protein.
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