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Abstract
BACKGROUND
Pulmonary embolism (PE) is a fatal clinical syndrome that is generally caused by an embolus from unstable deep venous thrombosis (DVT). However, clinical and biochemical factors that are related to the stability of DVT are not fully understood.

AIM
To evaluate the relationships between plasma antigen levels of factor XII (FXII:Ag) and factor XI (FXI:Ag) with the stability of DVT.

METHODS
Patients with DVT and no PE, DVT and PE, and controls with no DVT or PE that matched for age, gender, and comorbidities were included in this study. FXII:Ag and FXI:Ag in peripheral venous blood were measured using enzyme-linked immunosorbent assays.

RESULTS
Using the 95th percentile of FXI:Ag in patients with DVT and PE as the cut-off, a higher FXI:Ag was associated with a higher risk of unstable DVT (odds ratio: 3.15, 95% confidence interval: 1.18-8.43, P = 0.019). Stratified analyses showed consistent results in patients ≤ 60 years (P = 0.020), but not in those > 60 years (P = 0.346).

CONCLUSION
Higher plasma FXI:Ag might be a marker for unstable DVT, which might be associated with PE in these patients.
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Core Tip: In this case-control study, we found that plasma level of factor XI (FXI:Ag) was significantly higher in patients with deep venous thrombosis (DVT), and pulmonary embolism (PE) compared with those with only DVT. In addition, using the 95th percentile of FXI:Ag as cut-off values, a higher plasma level of FXI:Ag was associated with unstable DVT, as shown by the prevalence of PE in patients with DVT. Since the majority of PE is caused by thrombus that falls out from unstable DVT, these findings might suggest that a higher plasma level of FXI:Ag could be a marker for unstable DVT.

INTRODUCTION
Venous thromboembolism (VTE), which typically includes deep venous thrombosis (DVT) and pulmonary embolism (PE), have been established as a group of key clinical syndromes that contribute significantly to the morbidity and mortality of people worldwide[1-3]. Many factors have been associated with an increased incidence of DVT, such as aging, immobilization, pregnancy, cancer, obesity, and the use of certain medications, such as oral contraceptives[4]. Therefore, the incidence of DVT varied according to the characteristics of the population studied[5,6]. It has been reported that approximately 80% of patients with DVT could be asymptomatic, which means that the early diagnosis of DVT can be difficult[4,5]. In contrast, PE is often characterized by severe symptoms of dyspnea, chest pain, syncope, or sudden death[7]. Previous studies have shown that only 7% of fatal PE cases were diagnosed at the time of death, and the mortality of patients with PE was high[7,8]. Patients that survived PE were vulnerable to severe clinical consequences, such as chronic thromboembolic pulmonary hypertension and right cardiac failure, which led to poor quality of life in these patients[7,8]. Overall, 90% of PE is caused by thrombus that has fallen from unstable DVT. Currently, PE is considered to be a severe but continuous stage with the progression of unstable DVT[9]. For some patients, the risk of PE remains high despite the application of prophylactic anticoagulation[10]. Therefore, the identification of the key processes that play a role in the pathogenesis of unstable DVT might be important for risk stratification and the development of a novel treatment strategy against the incidence of PE in DVT patients.
Recent studies show that factor XII (FXII) and factor XI (FXI), which are two key components of the intrinsic coagulation pathway, might have important functions in the regulation of the stability of thrombosis[11-13]. Conventionally, thrombus formation is mainly initiated by the tissue factor pathway (extrinsic coagulation pathway), but the resulting thrombus from this pathway is nonocclusive and unstable[14-16]. The intrinsic coagulation pathway is then initiated by activated FXII, which participates in the enlargement and expansion of the thrombus[14-16]. Then, the cascade of downstream factors that includes FXI and FIX are activated, which promotes the production of thrombin, enhances the density of the fibrin clot, causes the binding of FXII with fibrin, and the enlargement and expansion of the thrombus[17]. Previous experimental studies in Atherosclerosis-prone apolipoprotein E-deficient (Apoe -/-) mice showed that knock-out of the FXII gene was associated with significantly decreased whole-blood thrombus and fibrin formation on immobilized plaque homogenates in vitro, and the results of localization studies that used confocal microscopy showed that FXII was bound to thrombi and fibrin in luminal-exposed thrombus areas of ruptured atherosclerotic plaques[18]. In addition, a study has shown that treatment with FXI antisense oligonucleotides could prevent thrombus formation on acutely ruptured atherosclerotic plaques in mice[19]. These results demonstrated that FXII and FXI might contribute to the stabilization of thrombus formed during the rupture of atherosclerotic plaques. Therefore, a subsequent study in females < 50 years showed that increased FXI antigen levels (FXI:Ag) were associated with a significantly increased risk of myocardial infarction and a marginally increased risk of ischemic stroke. However, an increased FXII antigen level (FXII:Ag) was not associated with the risks of these diseases[20,21]. In addition, a recent prospective cohort study that included patients after a first mild to moderate ischemic stroke event showed that high activity levels of FXI but not FXII were associated with worse vascular outcomes in the 3 years after the first ischemic stroke. In combination, higher FXI, and possibly FXII, have been related to higher risks of arterial thrombotic events. By taking into consideration their roles in coagulation, it could be hypothesized that these factors might exert their arterial pro-thrombotic efficacy by regulating the stability of the thrombosis[22,23]. However, to the best of the authors’ knowledge, studies that evaluate the relationship between FXII and FXI with the stability of venous thrombosis have not been reported. Therefore, this study aims to perform a pilot study to determine the potential association between plasma FXII:Ag and FXI:Ag and the stability of DVT.

MATERIALS AND METHODS
Study design and ethic approval
This study was as a case-control study, which included patients with DVT, patients with DVT and PE, and patients without DVT or PE as controls. Patients that were admitted to the Department of Peripheral Vascular Diseases, the First Affiliated Hospital of Xi’an Jiaotong University between 1, March, 2018 and 31, May, 2020 were screened for possible inclusion. All eligible patients provided written informed consent before being enrolled in the study. The protocol of the study was approved by the Ethics Committee of the First Affiliated Hospital of Xi’an Jiaotong University before this study was carried out (number: XJTU1AF2018LSK-010).

Patient inclusion
Patients aged between 14 and 85 years, with newly diagnosed DVT with or without PE (within 1 mo), without previous antithrombotic therapies, that were able to understand the purpose of the study and that cooperated to complete the follow-up were candidates for inclusion. Diagnosis of DVT was based on the clinical manifestations and formation of central or mixed DVT of lower extremities, such as the iliac vein, femoral vein, and popliteal vein, and confirmed by ultrasound or other imaging examinations, such as computed-tomographic angiography (CTA) or digital subtraction angiography (DSA) of the lower extremity veins. Diagnosis of PE was based on symptoms and evidence from CTA or DSA of the pulmonary arteries. For patients with DVT only, PE was excluded based on negative findings from CTA or DSA of the pulmonary arteries. Patients were excluded from this study if they met either of the following criteria: (1) Diagnosis of DVT, or PE, or both > 30 d before study enrollment; (2) Uncontrollable mental history or dementia, and unable to complete the informed consent process or with poor compliance judged by the researchers; or (3) Unable or unwilling to cooperate with the clinical evaluation that was requested for this study. In addition, participants without DVT or PE that matched for age, gender, smoking status, and comorbidities of hypertension, diabetes mellitus, and coronary artery disease (CAD) were included as controls. All the included participants underwent routine biochemical and coagulation blood tests on admission using venous blood samples obtained during fasting status.

Measurements of FXII:Ag and FXI:Ag
FXII:Ag and FXI:Ag levels were measured by enzyme-linked immunosorbent assay (ELISA) that used commercially available kits according to the manufacturer’s instructions. Briefly, after admission, 3 mL of peripheral venous blood was collected from each patient and placed into a sodium citrate anticoagulant tube. The blood was centrifuged for at 1500 g for 10 min. The plasma was then separated and placed stored room temperature. The measurements of FXII:Ag and FXI:Ag was performed within 4 h of this procedure according to the manufacturer’s instructions to avoid the degradation of the factors being measured.

Statistical analyses
Continuous variables are presented as means and standard deviations if they were normally distributed and categorized variables are expressed as numbers and proportions. Comparisons between the participants in the two groups were performed using independent t-test, and comparisons between categorized variables of the groups were performed using a Chi-squared test. For comparisons of continuous variables between participants of multiple groups, ANOVA was performed. The association between FXII:Ag and FXI:Ag with the risk of PE was analyzed within the controls and patients with DVT. Using the 95th percentile of FXII:Ag and FXI:Ag in DVT patients as cut-off values, the association between FXII:Ag and FXI:Ag with the risk of DVT were calculated as odds ratios (ORs) and their 95% confidence intervals (CIs). Similarly, the association between FXII:Ag and FXI:Ag with the stability of DVT was analyzed in patients with DVT and patients with DVT and PE. Using the cut-off values of the 95th percentile of FXII:Ag and FXI:Ag in patients with DVT and PE, the association between FXII:Ag and FXI:Ag with the risk of unstable DVT were calculated as ORs and their corresponding 95%CI. A P-value < 0.05 was considered as statistically significant. The statistical analyses were performed using SPSS 19.0 software.

RESULTS
Characteristics of the included patients
A total of 58 patients with DVT, 53 patients with DVT and PE, and 61 controls without DVT or PE were included. The characteristics of the included patients are listed in Table 1. Briefly, these patients were matched for age, sex, smoking status, and comorbidities that included hypertension, diabetes, and CAD (all P > 0.05). However, compared with the controls, patients with only DVT and those with DVT and PE had significantly higher white blood cell counts, neutrophil proportions, high-sensitivity C-reactive protein, fibrinogen, and fibrinogen degradation products (all P < 0.05), which appeared significantly increased in patients with DVT and PE (Table 1). In addition, the plasma level of N-terminal pro-B-type natriuretic peptide was significantly increased in patients with DVT and PE, compared with those with only DVT or the controls (P < 0.05).

FXII:Ag and FXI:Ag levels in the included patients
The distributions of FXII:Ag and FXI:Ag levels in the participants from each group are shown in Figure 1 as a scatter graph. The levels of FXII:Ag (58.6 ± 25.2 vs 59.2 ± 22.5, P = 0.968) and FXI:Ag (99.1 ± 33.3 vs 93.0 ± 24.2, P = 0.484) were not statistically different between patients with only DVT and control participants (Table 2). In addition, although the levels of FXII:Ag (58.6 ± 25.2 vs 56.1 ± 27.9, P = 0.603) were not statistically different between patients with only DVT and those with DVT and PE, the levels of FXI:Ag (99.1 ± 33.3 vs 103.2 ± 33.7, P = 0.043) were significantly lower in patients with only DVT compared with patients with DVT and PE (Table 2).

Association between levels of FXII:Ag and FXI:Ag and risk of DVT
The potential association between levels of FXII:Ag and FXI:Ag and the risk of DVT were explored in patients with only DVT and the controls. As given in Table 3, using the 95th percentile of FXII:Ag and FXI:Ag in patients with DVT as the cut-off value, higher FXII:Ag (OR: 1.45, 95%CI: 0.68-3.09, P = 0.332) or FXI:Ag (OR: 1.61, 95%CI: 0.73-3.58, P = 0.236) were not associated with a higher risk of DVT.

Association between levels of FXII:Ag and FXI:Ag and stability of DVT
The potential association between levels of FXII:Ag and FXI:Ag and the stability of DVT were explored in patients with only DVT and those with DVT and PE. As given in Table 4, using the 95th percentile of FXII:Ag and FXI:Ag in patients with DVT and PE as the cut-off value, higher FXII:Ag (OR: 0.83, 95%CI: 0.37-1.88, P = 0.407) was not associated with a higher risk of unstable DVT (evidenced by DVT and PE). However, higher FXI:Ag (OR: 3.15, 95%CI: 1.18-8.43, P = 0.019) was associated with a higher risk of unstable DVT. Further stratified analyses based on the age of the patients showed that higher FXII:Ag was not associated with a higher risk of unstable DVT in patients aged ≤ 60 years or in patients aged > 60 years (both P > 0.05) (Table 5). Of interest, a higher FXI:Ag level was associated with higher risk of unstable DVT in patients aged ≤ 60 years (OR: 4.18, 95%CI: 1.19-14.75, P = 0.020), but not in patients aged > 60 years (P = 0.346) (Table 5).

DISCUSSION
In this pilot case-control study, we found that although the plasma level of FXII:Ag was not statistically different between patients with only DVT and those with DVT and PE, the plasma level of FXI:Ag was significantly higher in patients with DVT and PE compared with those with only DVT. In addition, using the 95th percentile of FXII:Ag and FXI:Ag for patients with DVT and PE as cut-off values, the results showed that a higher plasma level of FXI:Ag was associated with unstable DVT, as shown by the prevalence of PE in patients with DVT, and FXII:Ag was not associated with unstable DVT. Finally, stratified analyses based on the age of the patients showed that a higher plasma level of FXI:Ag was associated with unstable DVT in aged ≤ 60 years, but not in those aged > 60 years. Since the majority of PE is caused by thrombus that falls out from unstable DVT, these findings might suggest that a higher plasma level of FXI:Ag could be a marker for unstable DVT. These results need to be validated in a large-scale cohort study of DVT patients without PE at baseline. The potential significance of the increased plasma levels of FXI:Ag as a risk factor, or even a preventive target against the incidence of PE in patients with DVT, should be evaluated in future studies.
Previous studies that evaluated the association between FXII and FXI and the thrombotic events mainly focused on the arterial system, rather than the venous system. It has been suggested that higher FXI is associated with a higher risk of ischemic stroke and myocardial infarction in the adult population; however, for FXII this association was not always observed[20,21,24]. Early studies showed that FXII-mediated FXI activation contributed to thrombus formation in rodents and primates, which is particularly important for the enlargement and stabilization of thrombosis[25]. Currently, increasing evidence suggests that the stability of DVT might determine the risk of PE in these patients. A previous study that induced thrombi in the femoral vein of wild-type, heterozygous, and homozygous factor V Leiden (FVL) mice showed that initial DVT development was similar in FVL and noncarriers; however, thrombi in FVL carriers were more stable, and therefore, less vulnerable to PE than in noncarriers[26], which might partly explain the higher DVT but lower PE incidence in humans with FVL variants. A recent study in new PE patients showed that looser fibrin networks that were composed of thicker fibers increased the susceptibility to lysis and characterized patients with central PE, which suggested that fibrin clot phenotype affected the size of thrombi that occluded the pulmonary arteries[27]. Because of the potential role of FXII and FXI in the stabilization of thrombosis, a higher FXII, or FXI, or both might be associated with unstable DVT. The results of this study that compared FXII:Ag and FXI:Ag levels between patients with DVT and patients with DVT and PE, showed that a higher plasma level of FXI:Ag might be associated with unstable DVT, as shown by simultaneous PE in these patients.
As a pilot study, the results of this study might have several implications for future studies. First, the results of this study did not show a significant difference in FXII:Ag or FXI:Ag between patients with DVT and controls without DVT or PE; however, they did indicate a significant difference in FXI:Ag between patients with only DVT and those with DVT and PE. Because PE in DVT is thought to be caused by unstable DVT, these findings might reflect the pathophysiological significance of FXI as a mediator of thrombosis stability[28]. The higher FXI:Ag that was observed in patients with DVT and PE (those with unstable DVT) might be a result of the feedback mechanism of the unstable thrombosis in DVT, which requires more FXI to stabilize the thrombosis in these patients. Therefore, the measurement of FXI:Ag might be a useful marker for unstable DVT patients, which might have a higher risk of recurrent VTE events, including PE. Large-scale prospective cohort studies that include DVT patients without PE are required to validate the results of this study, and to establish a potential sequential relationship between higher FXI:Ag and the risk of PE in patients with DVT. In addition, the optimal measurement methods and cut-off values for FXI:Ag that predict unstable DVT need to be determined in future large-scale cohort studies. In this study, the levels of FXII and FXI were measured using ELISA for the antigens. It is not known whether the levels of FXII:Ag and FXI:Ag were correlated with its activity, which warrants further studies. In addition, because of the important role of FXI in thrombosis formation and stabilization, it was highlighted that FXI might be a novel target for anticoagulation therapy[29]. Future studies should evaluate the preventive efficacy of anticoagulation therapy that targets FXI against PE in patients with unstable DVT, which is characterized by increased FXI:Ag.
This study has some limitations. The interpretation of the results should be cautious when these limitations are considered. This was a small-scale, case-control study that only included Chinese patients from a single center. In addition, only patients with no previous antithrombotic therapies were included. These factors might have led to selection bias, and the results of this study should be validated in large-scale studies in other centers. Although the baseline characteristics included age, gender, smoking status, and comorbidities that might have affected the coagulative status of the patients, due to the limited sample size, only univariate analysis was performed. The potential effect of other study characteristics could not be excluded, such as prophylactic anticoagulants[30] and concurrent medication that was used by each patient, which might affect the results. Because this was a pilot investigation, our study should be considered as hypothesis generating. Large-scale studies that include multivariate analysis and adequate control of the potential confounding factors are required to validate our findings in the future. Second, this was a case-control study based on cross-sectional data, and a longitudinal association between higher FXI:Ag and unstable DVT could not be established, which should be confirmed in future cohort studies. Third, due to the limited sample size of the patients, the results of the age stratified analyses should be interpreted with caution. In total, 38 patients were included in the analyses for the association between FXI:Ag and unstable DVT in patients aged > 60 years, and the insignificant finding of these analyses might be caused by the insufficient statistical power results by the limited sample size. Therefore, large-scale studies are required to determine the potential characteristics of the patients on the outcome, in addition to the age of the patients. In addition, all the included patients were from the Chinese population. It was not determined whether an ethnicity difference existed for the association between FXI:Ag and unstable DVT. The potential ethnicity difference should be considered in future studies, because FXI:Ag[31] and VTE risk[32] could be affected by genetic factors. Finally, a causative association between higher FXI:Ag and unstable DVT was not determined from the results, because it was an observational study.

CONCLUSION
In summary, this pilot case-control study suggested that higher plasma FXI:Ag might be a marker for unstable DVT, which might be associated with PE in these patients. Large-scale cohort studies are required to confirm these findings, and to evaluate the potential predictive value of higher FXI:Ag for PE in high-risk DVT patients.

ARTICLE HIGHLIGHTS
Research background
Pulmonary embolism (PE) is a fatal clinical syndrome that is generally caused by an embolus from unstable deep venous thrombosis (DVT). However, clinical and biochemical factors that related to the stability of DVT remain not fully understood.

Research motivation
PE is a fatal clinical syndrome that is generally caused by an embolus from unstable DVT. However, clinical and biochemical factors that related to the stability of DVT remain not fully understood.

Research objectives
This study aims to evaluate the relationships between plasma antigen levels of factor XII (FXII:Ag) and factor XI (FXI:Ag) with the stability of DVT.

Research methods
Patients with DVT and no PE, DVT and PE, and controls with no DVT or PE that matched for age, gender, and comorbidities were included in this study. FXII:Ag and FXI:Ag in peripheral venous blood were measured using enzyme-linked immunosorbent assays.

Research results
Using the 95th percentile of FXI:Ag in patients with DVT and PE as the cut-off, a higher FXI:Ag was associated with a higher risk of unstable DVT (odds ratio: 3.15, 95% confidence interval: 1.18-8.43, P = 0.019). Stratified analyses showed consistent results in patients ≤ 60 years (P = 0.020), but not in those > 60 years (P = 0.346).

Research conclusions
Higher plasma FXI:Ag might be a marker for unstable DVT, which might be associated with PE in these patients.

Research perspectives
Future large-scale studies with multivariate analyses are needed to validate our findings, and to evaluate the potential predictive value of higher FXI:Ag for PE in high-risk DVT patients.
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Figure Legends
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Figure 1 Factor XII antigen and factor XI antigen levels in patients with deep venous thrombosis, deep venous thrombosis and pulmonary embolism, and control groups. A: The dots represent the levels of factor XII antigen for each participant; B: The dots represent the levels of factor XI antigen for each participant. FXII:Ag: Factor XII antigen; FXI:Ag: Factor XI antigen; DVT: Deep venous thrombosis; PE: Pulmonary embolism.

Table 1 Characteristic of patients, presented as mean ± SD
	[bookmark: _Hlk27674024]
	[bookmark: OLE_LINK1]DVT (n = 58)
	[bookmark: OLE_LINK2]DVT + PE (n = 53)
	Control (n = 61)
	P value1

	Mean age (yr)
	61.6 (14.9)
	56.8 (18.3)
	61.7 (8.34)
	0.57

	Male (%)
	44.0
	58.3
	45.0
	0.76

	Hypertension (%)
	20.0
	8.33
	30.0
	0.78

	Diabetes (%)
	8.00
	0
	20.0
	0.62

	CAD (%)
	6.00
	8.33
	15.0
	0.85

	Smoking (%)
	28.0
	16.7
	30.0
	0.81

	WBC (109/L)
	8.16 (4.30)
	9.95 (3.63)
	5.49 (1.80)
	0.002

	Neutrophil, %
	72.0 (12.7)
	77.3 (8.14)
	59.9 (8.32)
	0.002

	Platelet (109/L)
	213.6 (62.8)
	203.2 (82.3)
	193.8 (46.4)
	0.57

	hs-CRP (mg/L)
	8.19 (3.30)
	9.21 (2.62)
	1.63 (1.50)
	< 0.001

	hs-TNT (ng/mL)
	0.08 (0.19)
	0.02 (0.02)
	0.01 (0.001)
	0.63

	FDP (mg/L)
	25.4 (39.8)
	33.5 (32.5)
	1.62 (2.57)
	0.009

	FIB (g/L)
	3.60 (1.38)
	4.08 (1.30)
	2.64 (0.39)
	0.002

	NT-proBNP
	203.8 (229.3)
	1038 (1653)
	205.6 (555.0)
	0.015

	D-Dimer (mg/L)
	8.64 (14.0)
	12.2 (11.5)
	0.72 (1.08)
	0.001


1P-value was calculated using ANOVA test for continuous variables and Kruskal-Wallis test for categorical variables.
CAD: Coronary artery disease; DVT: Deep venous thrombosis; FDP: Fibrinogen degradation products; FIB: Fibrinogen; hs-CRP: High-sensitivity C-reactive protein; NT-proBNP: N-terminal pro-B-type natriuretic peptide; PE: Pulmonary embolism; WBC: White blood cells; hs-TNT: High-sensitivity troponin T.
[bookmark: _Hlk94110234][bookmark: _Hlk94110257]
Table 2 Comparisons of factor XII antigen and factor XI antigen between patients with deep venous thrombosis, deep venous thrombosis and pulmonary embolism, and control groups
	
	DVT (n = 58)
	DVT + PE (n = 53)
	Control (n = 61)
	P value (DVT versus control)
	P value (DVT versus DVT + PE)

	FXII:Ag (%)
	58.6 (25.2)
	56.1 (27.9)
	59.2 (22.5)
	0.968
	0.603

	FXI:Ag (%)
	99.1 (33.3)
	103.2 (33.7)
	93.0 (24.2)
	0.484
	0.043


FXII:Ag: Factor XII antigen; FXI:Ag: Factor XI antigen; DVT: Deep venous thrombosis; PE: Pulmonary embolism.

[bookmark: _Hlk94110747][bookmark: _Hlk94110764][bookmark: _Hlk94110782]Table 3 Association between factor XII antigen and factor XI antigen and potential of deep venous thrombosis: Comparisons between deep venous thrombosis patients and controls
	
	Cut-off1
	Control
	DVT
	χ2
	OR
	95%CI
	P value

	FXII:Ag
	≤ 63.331
	42
	35
	0.942
	1.453
	0.683-3.092
	0.332

	
	> 63.331
	19
	23
	
	
	
	

	FXI:Ag
	≤ 100.905
	46
	38
	1.401
	1.614
	0.729-3.576
	0.236

	
	> 100.905
	15
	20
	
	
	
	


1Cut-off values for factor XII antigen (FXII:Ag) and factor XI antigen (FXI:Ag) were selected based on the 95th percentiles of FXII:Ag and FXI:Ag in patients with deep venous thrombosis.
FXII:Ag: Factor XII antigen; FXI:Ag: Factor XI antigen; CI: Confidence interval; DVT: Deep venous thrombosis; OR: Odds ratio.
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Table 4 Association between factor XII antigen and factor XI antigen and the stability of deep venous thrombosis: Comparisons between patients with deep venous thrombosis and deep venous thrombosis and pulmonary embolism
	
	Cut-off1
	DVT
	DVT + PE
	χ2
	OR
	95%CI
	P value

	FXII:Ag
	≤ 68.485
	39
	37
	0.197
	0.832
	0.369-1.876
	0.407

	
	> 68.485
	19
	15
	
	
	
	

	FXI:Ag
	≤ 130.117
	51
	37
	5.535
	3.151
	1.178-8.427
	0.019

	
	> 130.117
	7
	16
	
	
	
	


1Cut-off values for factor XII antigen (FXII:Ag) and factor XI antigen (FXI:Ag) were selected based on the 95th percentiles of FXII:Ag and FXI:Ag in patients with deep venous thrombosis and pulmonary embolism.
FXII:Ag: Factor XII antigen; FXI:Ag: Factor XI antigen; CI: Confidence interval; DVT: Deep venous thrombosis; OR: Odds ratio; PE: Pulmonary embolism.
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Table 5 Age stratified association between factor XII antigen and factor XI antigen and the stability of deep venous thrombosis: Comparisons between patients with deep venous thrombosis and deep venous thrombosis and pulmonary embolism
	
	Cut-off1
	DVT
	DVT + PE
	χ2
	OR
	95%CI
	P value

	FXII:Ag

	≤ 60 yr
	≤ 68.485
	26
	25
	0.406
	0.72
	0.262-1.980
	0.524

	
	> 68.485
	13
	9
	
	
	
	

	> 60 yr
	≤ 68.485
	13
	12
	0.013
	1.083
	0.273-4.293
	0.593

	
	> 68.485
	6
	6
	
	
	
	

	FXI:Ag

	≤ 60 yr
	≤ 130.117
	35
	23
	5.432
	4.185
	1.188-14.746
	0.020

	
	> 130.117
	4
	11
	
	
	
	

	> 60 yr
	≤ 130.117
	16
	14
	-
	1.905
	0.384-9.444
	0.3462

	
	> 130.117
	3
	5
	
	
	
	


1Cut-off values for factor XII antigen (FXII:Ag) and factor XI antigen (FXI:Ag) were selected based on the 95th percentiles of FXII:Ag and FXI:Ag in patients with deep venous thrombosis + pulmonary embolism.
2Fisher’s exact test was applied because < 40 patients were included in subgroup of patients aged > 60 years.
FXII:Ag: Factor XII antigen; FXI:Ag: Factor XI antigen; CI: Confidence interval; DVT: Deep venous thrombosis; OR: Odds ratio; PE: Pulmonary embolism.
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