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Introduction

Transcatheter aortic valve implantation (TAVI) has, in recent years, developed into a standard treatment for severe aortic valve stenosis among patients at high and intermediate operative risk [START_REF] Leon | Transcatheter Aortic-Valve Implantation for Aortic Stenosis in Patients Who Cannot Undergo Surgery[END_REF][START_REF] Leon | Transcatheter or Surgical Aortic-Valve Replacement in Intermediate-Risk Patients[END_REF][START_REF] Mylotte | Transcatheter aortic valve replacement in Europe: adoption trends and factors influencing device utilization[END_REF][START_REF] Baumgartner | ESC/EACTS Guidelines for the management of valvular heart disease[END_REF]. Although transfemoral access for TAVI is generally the preferred approach in most experienced treatment centers, vascular complications (VCs) account for significant morbidity and mortality [START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Van Kesteren | Incidence, Predictors, and Impact of Vascular Complications After Transfemoral Transcatheter Aortic Valve Implantation With the SAPIEN 3 Prosthesis[END_REF][START_REF] Kazuaki | The clinical impact of vascular complications as defined by VARC-1 vs. VARC-2 in patients following transcatheter aortic valve implantation[END_REF]. The incidence of VCs varies according to the literature, as studies have employed different definitions for such events. The valve academic research consortium (VARC) standardized definitions of VCs following TAVI to allow for better comparison between studies [START_REF] Kappetein | VARC)-2. Updated standardized endpoint definitions for transcatheter aortic valve implantation: the Valve Academic Research Consortium-2 consensus document (VARC-2)[END_REF]. Research addressing VCs has generally been conducted among older-generation prostheses and has involved larger delivery systems compared to those currently in use, which may also have had an impact on VCs rates. Moreover, indications for TAVI have shifted toward patients who are of lower surgical risk, whereas institutional and operator experience has increased.

These developments may have changed the incidence and outcome of VCs over time.

The objective of this study was to report the incidence, predictors, and impact of VCs during the TAVI procedure in the era of low profil devices, using a standardized definition of events.

Methods

Study design

In this study, we enrolled all patients who underwent a TAVI procedure from January 2017 to December 2017 at the Tours and Rennes University hospitals in France. All procedures and approaches were reviewed and established to have accurate and exhaustive estimates of VCs over a period of 1 year.

Consent was obtained from each patient using an agreement of the Institutional Ethics Committee , and registered in the France TAVI database. All patients underwent computed tomography (CT) angiography to evaluate the size of the prosthesis and vascular anatomy. Prior to TAVI implantation, a multidisciplinary meeting was held to check medical indications according to international recommendations and select the best access approach (9,10). Baseline characteristics, risk score, and procedural data were collected from the medical records of each patient.

The two most common implanted prostheses were the balloon-expandable SAPIEN 29 mm prostheses (equivalent to 6.5 mm at the outer diameter unexpanded) [START_REF] Koehler | Changes of the eSheath Outer Dimensions Used for Transfemoral Transcatheter Aortic Valve Replacement[END_REF]. In the case of CoreValve EVOLUT R 23-, 26-, and 29 mm prostheses, the EnVeo delivery system (Medtronic, Inc ) was used, with a 14-French equivalent InLine sheath, which is equal to 18-French (6 mm) at the outer diameter.

The transfemoral approach was selected as the preferred method in this study. Procedural steps were previously described [START_REF] Cribier | Percutaneous transcatheter implantation of an aortic valve prosthesis for calcific aortic stenosis: first human case description[END_REF][START_REF] Kodali | Two-year outcomes after transcatheter or surgical aortic-valve replacement[END_REF]. To take a true percutaneous approach, ProStar XL Percutaneous Vascular Surgical System (Abbott Vascular, Santa Clara, California) or ProGlide (Abbott Vascular) preclosing devices were used for the primary puncture site. FemoSealTM (Terumo Corporation), AngiosealTM (Terumo Corporation), or manual compression was employed for the secondary puncture site. Primary vascular access (PVA) was defined as access by which the valve was introduced. Secondary vascular access (SVA) was defined as access by which aortography was performed.

Anatomical parameters were measured by an investigator using EndoSize® software, prior to collection of clinical outcomes. Anatomical parameters were automatically extracted from the vessel's centerline. Common iliac arteries, external iliac arteries, and common femoral arteries were treated as three segments. Parameters were as follows: minimal iliofemoral diameter, iliofemoral calcifications, and iliofemoral tortuosity. An iliac morphology score (IMS) was calculated for each patient [START_REF] Blakeslee-Carter | A Novel Iliac Morphology Score Predicts Procedural Mortality and Major Vascular Complications in Transfemoral Aortic Valve Replacement[END_REF]. The calcification rate of iliofemoral access was graded from 0-3 (0 = no calcification; 1 = calcification < 25% of the vessel length; 2 = calcification ranging from 25% to 50%; and 3 = calcification > 50% or circumferential calcification) [START_REF] Taudorf | Endograft limb occlusion in EVAR: iliac tortuosity quantified by three different indices on the basis of preoperative CTA[END_REF]. Tortuosity rate for iliofemoral access was also graded from 0-3 (0 = tortuosity angle <30° at any point of iliofemoral access; 1 = tortuosity angle ranging from 30° to 60°; 2 = tortuosity angle ranging from 60° to 90°; 3 = tortuosity angle >90° [START_REF] Kodali | Two-year outcomes after transcatheter or surgical aortic-valve replacement[END_REF]. SIFAR was calculated using the minimum iliofemoral artery diameter and the maximal delivery sheath diameter [START_REF] Zhang | How TAVI registries report clinical outcomes-A systematic review of endpoints based on VARC-2 definitions[END_REF].

Baseline characteristics and procedural and follow-up data were prospectively collected in our local database. Mortality data were obtained using the Social Security Death Index, thereby ensuring complete survival follow-up for all patients.

Study endpoints

The primary endpoint of the study was identified as the occurrence of any vascular complication, defined according to the Valve Academic Research Consortium Criteria-2 (VARC-2) (8), and these were divided into major and minor VCs. Minor VCs included all access-related criteria and those not meeting the criteria for major VCs. Vascular complications were recorded for all types of vascular access: transfemoral (percutaneous or surgical), transcarotid, subclavian, transapical, and transaortic.

Treatment of VCs was registered according to three classes: medical treatment (echo-guided compression), endovascular treatment (stenting), and surgical treatment (open surgery). Survival analysis was performed at 30 days and one year.

To conduct statistical analysis of baseline characteristics, procedural data, and general outcomes, we compared patients with both major and minor VCs with patients without VCs. Categorical data were presented as numbers with percentages and compared using the Pearson chi-squared test or Fisher's exact test, accordingly. A normal distribution of continuous variables was verified using the Shapiro-Wilk test, and data were expressed as mean ± standard deviation and compared using either Student's t-test or Mann-Whitney U test. Thirty-day mortality and 1-year mortality were described using the Kaplan-Meier method and compared using the log-rank test.

A p value <0.05 was considered statistically significant.

To determine predictors of VCs, a univariate logistic regression analysis was performed using the following covariates found in the literature: age, sex, body mass index (BMI), diabetes, peripheral artery disease, chronic kidney failure, logistic EuroSCORE, anticoagulant use, femoral secondary puncture site, IMS, SIFAR, iliofemoral moderate-to-severe calcification, and tortuosity. To determine clinical thresholds for quantitative data, we performed a receiver operating characteristic curve analysis. Multivariate logistic regression analysis was performed, including variables with a p value < 0.20 in the univariate analysis. For analysis of SIFAR, IMS score, calcification, and tortuosity, we excluded patients with non-transfemoral access.

Statistical analyses were conducted using SPSS software version 25.0 (IBM Corporation, Chicago, Illinois), and the survival analysis was conducted using R statistical software (version 3.5.0; R Foundation for Statistical Computing, Vienna, Austria).

Results

Study population

The total number of patients included was 479. The patient flow chart is presented in Figure 1.

Baseline characteristics were divided into three groups (no VCs, minor VCs, and major VCs) and are described in Table I. Procedural and CT angiography parameters are presented in Table II.

The overall incidence of VCs was 26.1% (171 events among 125 patients ). Among them were 

Risk factors

Using multinomial logistic regression, predictors for all VCs were as follows: IMS score (p = 0.003), sheath-to-iliofemoral ratio (p = 0.002), moderate-to-severe iliofemoral calcification (p = 0.002), and moderate-to-severe iliofemoral tortuosity (p < 0.001) (Table III ). Importantly, neither valve type nor vascular closure device were found to significantly influence the risk of VCs. SIFAR was the only predictor of major VCs (p = 0.001) (Table III).

The SIFAR cutoff point was 0.91 for all VCs and 0.95 for major VCs (Supplementary Figures 1 and2). The minimal iliofemoral diameter cutoff point was 6.4 mm for all VCs, excluding major

VCs, for which it was 6.2 mm.

Treatments

Surgery (open or endovascular) was performed for 41 patients (8.5%). Emergency treatment of major VCs performed as open vascular surgery accounted for eight patients (57.1%), endovascular stenting involved three patients (21.4%), and medical treatment was provided for three patients (21.4%). Minor VCs were primarily treated by prolonged compression (82.9%).

Fourteen patients needed delayed vascular surgery, performed 8.8 ± 9.8 days following the TAVI procedure and included surgical closure for false aneurysm in six patients (42.8%), surgical drainage in five patients (35%), amputation in two patients (14%), and axillofemoral bypass in one patient () .

In-hospital results

The median total length of hospital stay for all patients was 6.8 ± 4.2 days, of which 1 ± 1.8 days were spent in the intensive care unit. Patients who developed VCs had a significantly longer total length of hospitalization (7.7 ± 4.8 days vs. 6.5 ± 3.8 days , p = 0.004) and intensive care unit length stay (1.4 ± 2.3 days vs. 0.9 ± 1.6 days, p = 0.013). Moreover, VCs were significantly associated with in-hospital major bleeding (p = 0.001), transfusion (p < 0.001), stroke (major stroke, p = 0.018; minor stroke, p = 0.003), and delayed reintervention (p < 0.001) (Supplementary Table I).

Survival results

On comparing the three groups (major VCs, minor VCs, and no VCs), it was observed that the in-hospital mortality rate was 30.7%, 1.1%, and 1.3% (log rank p < 0.0001), respectively. At 1 year, mortality rates were 40.6% among patients with major VCs, 5.6% for those with minor VCs, and 5.6% for those without VCs (log rank p < 0.0001, Figure 4). In pairwise comparisons, the mortality rate in patients with major VCs was statistically higher than in those without VCs (p < 0.0001) and with minor VCs (p < 0.0001). Major VCs were associated with increased 1-year mortality in univariate and multivariate analyses (adjusted HR (95%CI) = 18.69 (7.72-61.13), p < 0.0001) (see Table IV).

Discussion

This study found a high incidence of VCs after TAVI (26.1%), however, only 2.9% were major.

The predictive factors of VCs found are : IMS score, SIFAR, moderate/severe iliofemoral calcification and tortuosity. Major VCs had a significant impact on 30-day (30.7%) and 1-year (40.6%) mortality rates.

Definition and incidence

Assessments of the accurate incidence of VCs from existing trials were limited by the initial lack of standardized definitions, with reported rates varying widely, from 1.9% to 30.7% [START_REF] Leon | Transcatheter Aortic-Valve Implantation for Aortic Stenosis in Patients Who Cannot Undergo Surgery[END_REF][START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Kodali | Two-year outcomes after transcatheter or surgical aortic-valve replacement[END_REF].

Using updated VARC-2 criteria, incidences of VCs in the case of older-generation prostheses were observed as ranging from 7.4% to 21.4% in several registries [START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Kodali | Two-year outcomes after transcatheter or surgical aortic-valve replacement[END_REF]. The relationship between larger sheath diameter and higher vascular access site complications is well established.

In a registry analysis of 26,414 patients comparing outcomes in patients who underwent TAVI between 2012 and 2013 with those who did so in 2014, incidences of major bleeding, lifethreatening bleeding, and major VCs declined from 5.5% to 4.2%, 6.4% to 4.3%, and 5.6% to 4.2%, respectively [START_REF] Holmes | Annual Outcomes With Transcatheter Valve Therapy: From the STS/ACC TVT Registry[END_REF].

More recently, in a monocentric prospective cohort employing SAPIEN 3 prostheses, Van Kesteren et al. [START_REF] Van Kesteren | Incidence, Predictors, and Impact of Vascular Complications After Transfemoral Transcatheter Aortic Valve Implantation With the SAPIEN 3 Prosthesis[END_REF] described incidences of major VCs in 5.8% and minor VCs in 15% of cases.

The incidence of major VCs at a rate of 2.9% (reported in our series) was in line with these results and confirmed improvements in technology and the benefits of low-profile sheaths. The higher incidence of minor VCs (23.2%) in our series can potentially be explained by the less frequent use of vascular ultrasound, which was not systematic in 2017 as a means for guiding arterial puncture. Subsequently, research reported its beneficial impact on the prevention and management of VCs [START_REF] Elbaz-Greener | Use of Two-Dimensional Ultrasonographically Guided Access to Reduce Access-Related Complications for Transcatheter Aortic Valve Replacement[END_REF].

Impact on clinical outcomes

Consistent with previous studies [START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Van Kesteren | Incidence, Predictors, and Impact of Vascular Complications After Transfemoral Transcatheter Aortic Valve Implantation With the SAPIEN 3 Prosthesis[END_REF][START_REF] Holmes | Annual Outcomes With Transcatheter Valve Therapy: From the STS/ACC TVT Registry[END_REF], we demonstrated that minor VCs were not associated with in-hospital and 1-year survival. However, 25.2% of minor VCs were actively managed by invasive treatment (unplanned endovascular treatment or open surgery). The bulk of minor VCs were benign and resolved using medical treatment. Our results indicated 1-year mortality rates for minor (5.6%) and no VCs (5.6%). Proper management of minor VCs by experienced healthcare teams was not indicated as affecting mid-and long-term survival [START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Van Kesteren | Incidence, Predictors, and Impact of Vascular Complications After Transfemoral Transcatheter Aortic Valve Implantation With the SAPIEN 3 Prosthesis[END_REF].

Conversely, major VCs were found to be strongly associated with in-hospital mortality (30.7%) and 1-year mortality (40.6 %, log rank < 0.0001), compared to minor and no VCs. Our 1-year mortality rate for major VCs was high (40.6%) but similar to a pooled analysis of PARTNER IA and IB trials (39.4%) [START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Hayashida | Transfemoral aortic valve implantation new criteria to predict vascular complications[END_REF][START_REF] Généreux | Transcatheter aortic valve implantation: 10-year anniversary. Part II: clinical implications[END_REF][START_REF] Czerwińska-Jelonkiewicz | Vascular complications after transcatheter aortic valve implantation (TAVI): risk and long-term results[END_REF]. In keeping with recent literature (6,22-24), we observed that major VCs led to open surgery in half of presenting cases and were associated with an increase in the length of the hospital stay, thereby adding to the total cost of the procedure.

Concerning the links between VCs and other in-hospital outcomes, we observed an association between VCs, bleeding (minor and major), and transfusion rates. Among these bleeding events, 69.8% (n = 44) were linked to the primary puncture site, 25.4% (n = 16) were linked to the secondary puncture site, and other localizations were retroperitoneal (n = 2) and intrapericardial (n = 1). According to the literature, VCs and bleeding events are linked, because they arise as a result of the same cause (puncture sites).

Global stroke rate was 2.3% within our cohort, similar to other studies reporting a 30-day risk of stroke ranging from 2%-5% [START_REF] Holmes | ACCF/AATS/SCAI/STS expert consensus document on transcatheter aortic valve replacement[END_REF][START_REF] Daneault | Stroke associated with surgical and transcatheter treatment of aortic stenosis: a comprehensive review[END_REF]. We also found an association between VCs and strokes, particularly in the case of major VCs. Five patients who presented major VCs had experienced a stroke, likely due to hemodynamic variation related to conversion to general anesthesia, bleeding and/or arterial manipulation with the aim of treating VCs. This finding highlights taking care of hemodynamic conditions and optimizing cerebral protection in the case of VCs.

Risk factors

Several clinical predictors of VCs are reported in the literature: female sex, renal insufficiency, diabetes mellitus, moderate-to-severe iliofemoral calcifications, and concomitant peripheral vascular disease [START_REF] Czerwińska-Jelonkiewicz | Vascular complications after transcatheter aortic valve implantation (TAVI): risk and long-term results[END_REF]. Procedural factors include a sheath size >19Fr [START_REF] Généreux | Vascular complications after transcatheter aortic valve replacement: insights from the PARTNER (Placement of AoRTic TraNscathetER Valve) trial[END_REF][START_REF] Holmes | ACCF/AATS/SCAI/STS expert consensus document on transcatheter aortic valve replacement[END_REF], operator and clinical center experience [START_REF] Daneault | Stroke associated with surgical and transcatheter treatment of aortic stenosis: a comprehensive review[END_REF][START_REF] Van Mieghem | Incidence, predictors, and implications of access site complications with transfemoral transcatheter aortic valve implantation[END_REF], and SIFAR, which appear to be the major predictors of VCs [START_REF] Van Kesteren | Incidence, Predictors, and Impact of Vascular Complications After Transfemoral Transcatheter Aortic Valve Implantation With the SAPIEN 3 Prosthesis[END_REF][START_REF] Hayashida | Transfemoral aortic valve implantation new criteria to predict vascular complications[END_REF].

In our study, we distinguished predictors for all VCs, as well as predictors for major VCs. We identified four factors of all VCs in the multivariate analysis: IMS score, SIFAR, moderate-tosevere iliofemoral calcification, and moderate-to-severe iliofemoral tortuosity. Concerning IMS score, Blakeslee-Carter et al. reported that an IMS ≥ 5 had the best discriminatory power for predicting VCs (sensitivity: 54%, specificity: 90%) [START_REF] Cribier | Percutaneous transcatheter implantation of an aortic valve prosthesis for calcific aortic stenosis: first human case description[END_REF]. However, our results were less convincing (AUROC: 0.58, 95% CI: 0.40-0.76 vs. AUROC: 0.82, 95% CI: 0.65-0.98).

Concerning major VCs, SIFAR was the only predictor of complications in our series. Receiver operating characteristic curves described an area under the curve of 0.62, in line with outcomes reported by Van Kesteren et al. [START_REF] Van Kesteren | Incidence, Predictors, and Impact of Vascular Complications After Transfemoral Transcatheter Aortic Valve Implantation With the SAPIEN 3 Prosthesis[END_REF]. Indeed, the expandability and flexibility of new introducers make the use of this ratio less relevant than older-generation introducers. Moreover, measurements of the outer diameter of expandable introducer sheaths can vary during the procedure [START_REF] Vahanian | Guidelines on the management of valvular heart disease (version 2012): the Joint Task Force on the Management of Valvular Heart Disease of the European Society of Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery (EACTS)[END_REF]. We chose the outer diameter for the calculation of SIFAR, prior to the introduction of the introducer, which represented the most constant measure.

Complete percutaneous transfemoral access is the reference access route for the TAVI procedure. We reported 13% of alternative access in our study with an incidence of 1.5% major VCs and 12.7% minor VCs. Vascular complications were significantly less frequent in alternative access cases, compared to percutaneous transfemoral access (14.3% vs. 27.9%, p =0.034). In our series, very few patients underwent a transfemoral TAVI using a surgical cutdown. We were, therefore, unable to confirm the data of Hernandez-Enriquez et al., who reported a 30-day vascular complication rate of 18% in the puncture group vs. 6.9% in the surgical cutdown group [START_REF] Hernández-Enriquez | Puncture Versus Surgical Cutdown Complications of Transfemoral Aortic Valve Implantation (from the Spanish TAVI Registry)[END_REF].

Regarding the impact of introducer systems on VCs, similar to others (29,30), we could not find any difference between different types of implanted valves. Moreover, comparison of closure device systems indicated no difference in VCs concerning the primary access site or the secondary access site, which is supported by conflicting results in the literature [START_REF] Barbanti | Comparison of suture-based vascular closure devices in transfemoral transcatheter aortic valve implantation[END_REF][START_REF] Barbash | Comparison of vascular closure devices for access site closure after transfemoral aortic valve implantation[END_REF].

Prevention

As VCs are a major determinant of outcome following the TAVI procedure, prevention of these issues is paramount. A CT angiogram of the vascular anatomy plays a major role in procedural planning. Attention should be given to precise access techniques, including the secondary puncture point, to avoid any possible vessel injury. The use of echo-guided puncture techniques can improve the first-pass success rate and reduce the number of attempts needed [START_REF] Moore | Ultrasound first, second, and last for vascular access[END_REF]. This technique should, therefore, be recommended in clinical settings. Additionally, we believe that active collaboration with cardiovascular surgeons may be necessary in this regard.

Other access-site considerations and strategies have been described. In case of unfavorable anatomy, surgical conduits techniques can be performed through the axillary artery or the retroperitoneal iliac artery [START_REF] Vatakencherry | Percutaneous access planning, techniques and considerations for endovascular aortic repair (EVAR)[END_REF]. Too, the « paving and cracking » tecnhique using covered stents improves iliac access by dilation and relining of calcified and/or tortuous arteries [START_REF] Vatakencherry | Percutaneous access planning, techniques and considerations for endovascular aortic repair (EVAR)[END_REF][START_REF] Hinchliffe | Paving and cracking": an endovascular technique to facilitate the introduction of aortic stent-grafts through stenosed iliac arteries[END_REF].

Limitations

Our study includes several limitations. First, the research was bicentric and included all TAVIs regardless of vascular access, which increased cohort heterogeneity. Second, because the major-VCs group was small in size, the search for risk factors in this group may have been skewed by the numerical disproportion between groups.

Our study was specifically designed to focus on VCs following TAVI procedures. We employed strict VARC-2 criteria and exhaustively reported all VCs, regardless of access, delivery system, and closure device. We, therefore, propose that a comprehensive overview of this lifethreatening complication be conducted in a real-world setting, involving a recent cohort.

Conclusion

Despite smaller caliber delivery systems and the introduction of new-generation prostheses, VCs remain a significant issue for TAVI procedures, particularly transfemoral cases. Although most

VCs are minor in nature and not associated with negative outcomes, major VCs are linked with an increased risk of mortality at 30 days and at one year. More attention should be focused on establishing adequate pre-operative access imaging, clinical assessment, cardiovascular surgery team involvement in high risk cases and ultrasound guided arterial puncture, including approaches to the secondary puncture point. Numbers at risk are the cumulative incidence at each landmark point. Percentages are the cumulative incidence of death at 1-year follow-up for each group. 
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Table 1 :

 1 Preoperative characteristics aggregate to vascular complications p-values are for comparison in two groups: without VCs and with VCs.

	STS-PROM = Society of Thoracic Surgery predicted risk of mortality; NYHA = New York
	Heart Association; MMSE = Mini-Mental State Evaluation
	ͣ Glomerular filtration rate < 60ml/min
	b Including only angioplasty and/or coronary stenting

Table 2 :

 2 Procedural and CT-angiography characteristics agregate to vascular complications

	a : Cardiogenic shock or acute decompensated heart failure
	Closure device primary puncture was missing in 14 patients
	Closure device secondary puncture was missing in 25 patients

Table 3 :

 3 Predictors of all vascular complications in multivariate analysis. Predictors of major vascular complications in multivariate analysis

Table 4 :

 4 Univariate and multivariate analysis with hazard ratio of survival curves at one year Cardiogenic shock or acute decompensated heart failure Closure device primary puncture was missing in 14 patients Closure device secondary puncture was missing in 25 patientsPredictors of major vascular complications in multivariate analysis

	Tables

a :

Table 3

 3 Predictors of all vascular complications in multivariate analysis

		Adjusted OR (95% CI)	p-value
	Age	1.02 (0.99-1.06)	0.221
	Female	1.16 (0.76-1.78)	0.497
	BMI	0.99 (0.95-1.03)	0.662
	Diabetes	0.87 (0.54-1.42)	0.579
	Peripheral artery disease	0.87(0.53-1.42)	0.528
	Chronic renal failure	1.12 (0.72-1.72)	0.628
	Logistic Euroscore	1.01 (0.99-1.03)	0.355
	Anticoagulant use	1.41 (0.90-2.20)	0.135
	OADs use	1.02 (0.55-1.91)	0.949
	Femoral secondary puncture	0.61 (0.37-1.01)	0.054
	IMS score	1.25 (1.08-1.46)	0.003
	SIFAR	6.52 (1.19-21.34)	0.002
	Moderate/severe calcification	2.00 (1.29-3.10)	0.002
	Moderate/severe tortuosity	2.36 (1.48-3.76)	<0.001

Table 4

 4 Univariate and multivariate analysis with hazard ratio of survival curves at one year

	1-year survival	Univariate model	Multivariate model
		Unadjusted HR	p-value Adjusted HR (95%	p-value
		(95% CI)		CI)	
	Minor VC	0.69(0.23-2.04)	p=0.49	0.91(0.28-2.93)	p = 0.87
	Major VC	14.19(5.17-38.94)	p<0 .001	18.69(5.72-61.13)	p<0.0001
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Supplementary figure 1

Sensitivity/specificity curves for prediction of all vascular complications by SIFAR.

Supplementary figure 2

Sensitivity/specificity curves for prediction of major vascular complications by SIFAR.

Supplementary table 1

In-hospital outcomes for every three groups 

Vascular complications