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A B S T R A C T

Introduction and objectives: There is scarce real-world evidence on the management of perioperative

antithrombotic treatment according to current recommendations. The aim of this study was to analyze

the management of antithrombotic treatment in patients undergoing surgery or another invasive

intervention and to assess the consequences of this management on the occurrence thrombotic or

bleeding events.

Methods: This prospective, observational, multicenter and multispecialty study analyzed patients

receiving antithrombotic therapy who underwent surgery or another invasive intervention. The primary

endpoint was defined as the incidence of adverse (thrombotic and/or hemorrhagic) events after 30 days

of follow-up with respect to management of perioperative antithrombotic drugs.

Results: We included 1266 patients (male: 63.5%; mean age 72.6 years). Nearly half of the patients

(48.6%) were under chronic anticoagulation therapy (mainly for atrial fibrillation; CHA2DS2-VASC: 3.7),

while 53.3% of the patients were under chronic antiplatelet therapy (mainly for coronary artery disease).

Low ischemic and hemorrhagic risk was found in 66.7% and 51.9%, respectively. Antithrombotic therapy

management was in line with current recommendations in only 57.3% of the patients. Inappropriate

management of antithrombotic therapy was an independent risk factor for both thrombotic and

hemorrhagic events.

Conclusions: The implementation of recommendations on the perioperative/periprocedural manage-

ment of antithrombotic therapy in real-world patients is poor. Inappropriate management of

antithrombotic treatment is associated with an increase in both thrombotic and hemorrhagic events.
�C 2023 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.
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INTRODUCTION

The number of patients requiring surgery is increasing, and is

now estimated at more than 300 million per year.1 Because of

longer life expectancy, patients who undergo an invasive

procedure are often under chronic antithrombotic therapy before

the intervention.2 In Spain, around 1 million individuals take

chronic anticoagulants, mainly for atrial fibrillation (AF), and the

number is rising because of population aging and an increase in

risk factors.3 In addition, there has been an upsurge in antiplatelet

therapy for secondary prevention of atherothrombotic disease, in

keeping with the increase in percutaneous coronary interventions

(PCIs) and studies recommending prolonged use of these agents.4–7

To avoid periprocedural adverse events, it is important to

determine whether and exactly when it is appropriate to interrupt

antithrombotic therapy. The decision to withdraw or maintain

these drugs is determined by the interaction between the patient’s

thrombotic risk and the bleeding risk associated with the

intervention.8–10

In an attempt to simplify clinical decision-making, various

guidelines and position papers have been published on periopera-

tive management of antithrombotic drugs in several clinical

scenarios.11–18 These include a consensus document on perioper-

ative/periprocedural management of these drugs coordinated by

the Working Group on Cardiovascular Thrombosis of the Spanish

Society of Cardiology and certified by more than 20 Spanish

scientific societies.19 Despite the existence of recommendations,

little is known about their real-world impact on patients receiving

anticoagulant or antiplatelet drugs and requiring an intervention.

The aim of this study was to analyze antithrombotic therapy

management in patients undergoing surgery or another invasive

procedure, and evaluate the effect of interrupting or maintaining

this therapy on the incidence of adverse cardiovascular and

bleeding events.

METHODS

The REQXAA registry (Spanish registry on perioperative/

periprocedural management of anticoagulant and antiplatelet

drugs) is a prospective, observational, multicenter, multispecialty

study with clinical follow-up of patients receiving antithrombotic

therapy (antiplatelet agents or anticoagulants) and requiring

surgery or another invasive procedure.

Study population

The study enrolled patients aged �18 years on chronic

treatment with at least 1 oral antithrombotic drug, including

antiplatelet agents (eg, aspirin, clopidogrel, prasugrel, ticagrelor)

Registro observacional prospectivo sobre la utilización del tratamiento
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Introducción y objetivos: Existe escasa evidencia acerca del impacto de las actuales recomendaciones

sobre la utilización del tratamiento antitrombótico durante el periodo perioperatorio y periprocedi-

miento en el «mundo real». El objetivo de este estudio es analizar la utilización de los fármacos

antitrombóticos en una población de pacientes que van a someterse a una cirugı́a/procedimiento, ası́

como evaluar la implicación que tiene su retirada o mantenimiento en la incidencia de eventos adversos

trombóticos y/o hemorrágicos.

Métodos: Estudio observacional prospectivo, multicéntrico y multiespecialidad de pacientes en

tratamiento antitrombótico que precisen alguna intervención. El objetivo principal fue la incidencia

de eventos trombóticos y hemorrágicos a 30 dı́as en función del uso periintervención de los fármacos

antitrombóticos.

Resultados: Se incluyó a un total de 1.266 pacientes (el 63,5% varones; media de edad, 72,6 años). El

48,6% de ellos se encontraban anticoagulados (la mayorı́a por fibrilación auricular; CHA2DS2-VASC, 3,7) y

el 53,3%, antiagregados, con mayor frecuencia por cardiopatı́a isquémica. El 66,7% tenı́a un riesgo

isquémico bajo y el 51,9%, un riesgo hemorrágico de la intervención bajo. El tratamiento antitrombótico

periprocedimiento según las recomendaciones actuales fue idóneo únicamente en el 57,3% de los casos.

Los pacientes con un uso inadecuado de los fármacos antitrombóticos periprocedimiento presentaron

una incidencia de eventos adversos trombóticos y hemorrágicos significativamente mayor.

Conclusiones: A pesar de las recomendaciones actuales acerca de la utilización de fármacos

antitrombóticos en el periodo perioperatorio/periprocedimiento, su implementación en el «mundo

real» continúa siendo baja. Un uso inadecuado se asocia con un aumento de la incidencia de eventos

adversos, tanto trombóticos como hemorrágicos.
�C 2023 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Abbreviations

AF: atrial fibrillation

DOAC: direct oral anticoagulant

INR: international normalized ratio

PCI: percutaneous coronary intervention

VKA: vitamin K antagonist
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or anticoagulants, either a vitamin K antagonist (VKA) (eg,

acenocoumarol, warfarin) or a direct oral anticoagulant (DOAC)

(eg, dabigatran, rivaroxaban, apixaban, edoxaban), and who

underwent any type of intervention (surgery or another invasive

procedure). Patients who did not give informed consent for the

study and those who could not be followed up for 30 days after the

procedure were excluded.

The demographic data, clinical history, laboratory values, and

concomitant medication were obtained from the patients’ medical

review and clinical records before the procedure. The patients’

thrombotic risk and the bleeding risk associated with the

intervention were defined according to the recommendations of

the above-mentioned Spanish consensus document.19 Briefly,

thromboembolic risk was established based on the patient’s

clinical characteristics (CHA2DS2-VASC for AF, implanted prosthet-

ic valve, and associated comorbidities), angiographic data (stent

type), and time since the previous acute event (coronary

syndrome, stroke, venous thromboembolic disease) that had

indicated antithrombotic therapy. The procedure-associated

bleeding risk was determined based on the potential consequences

of any possible bleeding: high if it could be life-threatening or

compromise surgical outcome, moderate if it could lead to an

increased risk of transfusion or reoperation, and low if it would be

potentially controllable (tables 1 and 2 of the supplementary data).

The decision to continue or discontinue the antithrombotic drug

was recorded, as was the time-point of discontinuation before the

procedure, the use or nonuse of bridging therapy, and the time of

resumption. Perioperative antithrombotic drug management was

left to the discretion of the patient’s attending physician. No

interventions regarding the decision to maintain, interrupt, or

resume this therapy were made by the study researchers. Clinical

follow-up to record adverse events was carried out during the first

30 days after surgery. The study was initially designed to include

all consecutive patients who met the inclusion/exclusion criteria

during a 1 year period. However, due to the difficulties of patient

enrollment and follow-up caused by the COVID-19 pandemic, the

coordination committee decided to extend registration to 2 years.

The study was carried out in accordance with the Declaration of

Helsinki, was approved by the Ethics Committee of Hospital Clı́nico

San Carlos in Madrid, and was authorized by the other participat-

ing centers. All patients signed an informed consent for for study

participation.

Primary endpoint

The primary endpoint was the net incidence of a composite

adverse event within 30 days after the intervention, consisting of all-

cause mortality, nonfatal myocardial infarction, stent thrombosis,

nonfatal ischemic stroke (focal neurological deficit caused by an

ischemic event), peripheral embolism, venous thromboembolic

disease, and/or grade > 2 bleeding complications according to the

BARC20 classification. The secondary endpoint was the incidence of

adverse events in relation to the suitability of the perioperative/

periprocedural antithrombotic therapy, defined according to the

recommendations of the Spanish consensus document.19 Briefly, the

document proposes interrupting anticoagulant therapy for the

shortest time possible based on the pharmacokinetics of the drug,

limiting the use of bridging therapy to patients with high

thromboembolic risk, maintaining periprocedural aspirin use in

almost all interventions (with the main exception of neurosurgery)

and assessing whether dual antiplatelet therapy should be continued

in surgeries with low bleeding risk. Recommended/inappropriate

management of antithrombotic therapy was determined by inde-

pendent researchers using QXAApp, an online application developed

to apply the recommendations of the Spanish consensus document.21

Statistical analysis

The Kolmogorov-Smirnov test was used to verify normal

distribution of the variables analyzed. Categorical variables are

expressed as the frequency and percentage. Quantitative variables

are expressed as the mean � standard deviation if they met the

normality condition or as the median [interquartile range] otherwise.

Associations between categorical variables were verified using the

chi-square or Fisher exact test when at least 25% of the values had an

expected frequency < 5. The Student t test was used to compare

quantitative with dichotomous variables. Differences with a proba-

bility of error < 5% (P < .05) were considered significant. A mixed-

effects logistic regression model was used to identify all variables

independently associated with occurrence of the composite adverse

event (main outcome measure). The model included the research

center as random effects, and the covariates consisted of statistically

significant variables (P < 0.20) and those considered clinically

relevant; variables that could produce collinearity were avoided.

The data are expressed as the odds ratio (OR) and 95% confidence

interval. The statistical analysis was carried out using STATA, version

17.0 (Stata Corp, United States).

RESULTS

Baseline characteristics

From May 2020 to May 2022, 1266 patients who had complete

and valid perioperative/periprocedural data were included in the

study (figure 1 of the supplementary data). Follow-up data for the

first 30 days after the procedure were obtained in 1152 patients

(91.0%). The baseline characteristics of the population are

summarized in table 1. Most patients were men (63.5%), mean

age was 72.6 years, and there was a considerable presence of

comorbidities: hypertension (74.7%), diabetes mellitus (36.6%),

and a history of ischemic heart disease (31.8%), AF (43.0%), heart

failure (20.9%), and stroke (16.8%). Prior to the procedure,

615 patients (48.6%) were taking anticoagulants, mainly for AF

(CHA2DS2-VASC, 3.7 � 1.6; HASBLED, 2.1 � 1.1), and 57.4% of these

agents were DOACs. In addition, 676 patients (53.3%) were receiving

antiplatelet agents, mainly for ischemic heart disease (597 were

taking aspirin, at a dose < 150 mg in more than 95%). Finally,

103 patients (8.1%) were on dual antiplatelet therapy at the time of

inclusion (mainly aspirin and clopidogrel) and 24 (1.9%) were taking

concomitant antiplatelet and anticoagulant therapy.

As to the type of intervention according to the medical specialty

(table 3 of the supplementary data), 35.1% of the procedures were

related to interventional cardiology or cardiovascular surgery,

whereas the remaining procedures showed a more homogeneous

distribution. Among the total, 66.7% of patients had a low

thrombotic risk and 51.9% underwent procedures with a low

associated bleeding risk (figure 1).

Perioperative/periprocedural antithrombotic therapy

Antithrombotic therapy management was deemed appropriate

according to the recommendations in only 57.3% of patients

undergoing a procedure (62.1% of those receiving antiplatelet

therapy and 49.1% of those receiving anticoagulants). Periproce-

dural bridging therapy was administered to 238 patients (18.8%),

most of whom had been receiving anticoagulants: low molecular

weight heparin in 231 (97.1%) patients, unfractionated heparin in 5

(2.1%), and an intravenous antiplatelet agent (tirofiban) in

2 patients (0.8%) who had been receiving dual antiplatelet therapy.

Antithrombotic therapy management was inappropriate in

D. Vivas et al. / Rev Esp Cardiol. 2023;76(9):729–738 731



541 patients: the drug was interrupted earlier than recommended

in 282 (52.1%) and later than recommended in 13 (2.4%), the drug

was not withdrawn when recommended in 76 (14.0%), and

bridging therapy was used inappropriately in 170 (31.4%). The

group whose periprocedural antithrombotic therapy was consid-

ered inappropriate had a more frequent history of heart failure, AF,

anemia, and bleeding. In addition, they were under chronic therapy

with anticoagulant medication and received bridging therapy

more often (table 4 of the supplementary data). The incidence of

the composite adverse event was higher in patients with

inappropriate management (11.7% vs 5.6%; P < 0.001), as were

the rates of thrombotic and bleeding events analyzed separately

(figure 2).

Incidence and risk factors of the main outcome measure

The incidence of the composite clinical event within the first

30 days after the intervention (main outcome measure) was 7.6%

(96 patients) (table 2). Analysis of the epidemiologic and clinical

characteristics of patients experiencing the composite event (table

3) showed a higher frequency of DM, ischemic heart disease, heart

failure, chronic kidney disease, previous cancer, and anemia. In

addition, they were receiving anticoagulants more often, had

higher thrombotic and bleeding risks, and experienced greater use

of bridging therapy and poorer use of periprocedural antithrom-

botic drugs.

In relation to perioperative antithrombotic therapy, 60 of the

541 patients in whom this therapy was considered inappropriate

experienced the composite event. In 31 (51.7%) bridging therapy

was inappropriate, antithrombotic therapy had been withdrawn

early/resumed late in 11 (18.3%), and the therapy was not

interrupted in 11 (18.3%); there were no events in patients with

late therapy interruption. A mixed-effects logistic regression

model was used to assess the individual impact of these factors.

The research center was included as random effects, whereas

variables that were statistically significant in the univariate

analysis and those considered clinically relevant were the

covariates (figure 3). Thus, both high thrombotic risk (OR, 3.52;

95%CI, 2.08-5.97) and inappropriate periprocedural management

of antithrombotic drugs (OR, 2.65; 95%CI, 1.64-4.30) were

independent factors associated with the occurrence of the

composite adverse event established as the main outcome

measure.

Table 1

Demographic analysis of the patients included (N = 1266)

Variable

Age, y 72.6 � 21.7

Men 804 (63.5)

Cardiovascular risk factors

Active smoker 245 (19.4)

Hypertension 946 (74.7)

Dyslipidemia 799 (63.1)

Diabetes mellitus 463 (36.6)

Comorbidities

Ischemic heart disease 403 (31.8)

Stroke 213 (16.8)

Peripheral vascular disease 202 (16.0)

Heart failure 265 (20.9)

Atrial fibrillation 545 (43.0)

Mechanical valve 61 (4.8)

Venous thromboembolic disease 104 (8.2)

Chronic kidney disease 213 (16.8)

COPD 173 (13.7)

Cancer 242 (19.1)

Liver disease 57 (4.5)

Active alcoholism 81 (6.4)

Anemia 183 (14.5)

Previous bleeding 87 (6.9)

Bleeding diathesis 4 (0.3)

Antithrombotic therapy

Aspirin 597 (47.2)

Clopidogrel 145 (11.5)

Prasugrel 2 (0.2)

Ticagrelor 25 (2.0)

Acenocumarol/warfarin 262 (20.7)

Dabigatran 49 (3.9)

Rivaroxaban 71 (5.6)

Apixaban 152 (12.0)

Edoxaban 81 (6.4)

Laboratory data

Hemoglobin, g/dL 13.3 � 2.4

Platelets, 1000/mL 225.2 � 80.7

CrCl, mL/min 66.4 � 22.3

CrCl, creatinine clearance; COPD, chronic obstructive pulmonary disease.

Values are expressed as No. (%) or mean � standard deviation.

Figure 1. Thrombotic risk and bleeding risk in patients included in the study.
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DISCUSSION

The results of the Spanish REQXAA registry, which provide

an analysis of patients on chronic anticoagulant or antiplatelet

therapy requiring surgery or another invasive procedure,

indicate that real-world adherence to the current consensus

recommendations for perioperative management of these

drugs is low. Of particular note, patients whose periprocedural

antithrombotic therapy management was deemed inappropri-

ate had a more than 2-fold higher risk of experiencing an

adverse ischemic or bleeding event after the intervention

(figure 4).

The increase in patients on chronic therapy with anticoagulant

and antiplatelet agents who may require an invasive procedure

during their lifetime has led several scientific societies to publish

consensus and position papers on the management of these

drugs.11–18 However, many of the recommendations in these

documents are limited by a lack of scientific evidence; hence, their

application in clinical practice may be heterogeneous. It is

important to determine not only the degree of adherence to

these recommendation, but also whether proper adherence is

associated with a lower incidence of adverse events following the

procedure.

The literature contains very few registries analyzing local

implementation of protocols for perioperative antithrombotic

therapy. Rossini et al.13,22 evaluated the impact of an Italian

consensus document for periprocedural management of

antiplatelet therapy. Adherence to the Italian recommenda-

tions was as high as 85%, although the study was not designed

to determine whether their application was associated with

fewer cardiovascular events. This result contrasts with the

findings of our registry, in which management was in

accordance with the recommendations of the Spanish consen-

sus document in only 57.3% of the patients. The percentage

differed depending on the patients’ antithrombotic therapy:

adherence was lower in patients receiving anticoagulants

(49.1%) than in those using antiplatelet agents (62.1%). The

finding that antithrombotic drug management was inappro-

priate according to the recommendations in almost half the

patients is even more striking considering that the cohort’s

Figure 2. Ischemic and bleeding events within the first 30 days following the procedure in relation to recommended or inappropriate antithrombotic drug

management according to the Spanish consensus document.19

*Composite event: all-cause mortality, nonfatal myocardial infarction, stent thrombosis, nonfatal ischemic stroke, peripheral embolism, venous thromboembolic

disease, and/or grade> 2 bleeding complications according to the BARC (Bleeding Academic Research Consortium)20 classification.

Table 2

Adverse events within the first 30 days after the intervention (N = 1266)

Adverse event No. (%)

Main outcome measure* 96 (7.6)

Secondary measures

Death 27 (2.1)

Cardiovascular death 6 (0.5)

Ischemic stroke 10 (0.8)

Peripheral embolism 4 (0.3)

Myocardial infarction 5 (0.4)

Stent thrombosis 0 (0.0)

Venous thromboembolic disease 5 (0.4)

Intracranial bleeding 1 (0.1)

Bleeding requiring a reintervention 20 (1.6)

Bleeding requiring hospitalization 34 (2.7)

Bleeding requiring transfusion 41 (3.2)

Bleeding requiring therapy interruption 32 (2.5)

Suspension/delay of the procedure 14 (1.1)

BARC > 2 bleeding 58 (4.6)

BARC, Bleeding Academic Research Consortium.
* Main outcome measure defined as a composite of all-cause mortality, nonfatal

myocardial infarction, stent thrombosis, nonfatal ischemic stroke, peripheral

embolism, venous thromboembolic disease, and/or grade > 2 bleeding complica-

tions according to the BARC20 classification.
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overall risk was low. Among the total, 12.7% of patients had a

high thrombotic risk and 14.1% a high bleeding risk, and in

general, the published recommendations for these patients are

more controversial, as they require individualizing the antith-

rombotic therapy. There are several reasons for the differences

observed. Dose adjustment is more difficult with anticoagulant

drugs (eg, previous INR values with acenocoumarol or warfarin,

renal function with DOACs) than with antiplatelet agents. In

the latter case, especially in patients receiving aspirin mono-

therapy at a dose < 150 mg/d (most patients included in our

registry) and with a previous PCI, most recommendations agree

that this therapy should be maintained during the periopera-

tive period.23,24

One of the main causes of inappropriate perioperative and

periprocedural antithrombotic drug management is overuse of

bridging therapy, which has been associated with a higher

incidence of adverse events, in particular bleeding.25 Ferrandis

et al.26 performed a study in patients receiving chronic DOAC

therapy and requiring major surgery. Bridging therapy, adminis-

tered to 35% of the patients, was associated with a higher

incidence of bleeding events, with no difference in thrombotic

events. These findings are supported by the results of a study by

Douketis et al., 27 including more than 3000 DOAC-treated

patients with nonvalvular AF who underwent surgery or another

procedure. A strategy without bridging therapy used in that study

yielded lower rates of thromboembolic and bleeding events.

Evidence that bridging therapy may lack effectiveness has been

reported in relation to some procedures, such as pulmonary vein

ablation in AF patients and in certain situations outside the

perioperative period (eg, following a stroke and before starting

DOACs).28,29 These findings could add to the controversy around

periprocedural antithrombotic management. In our registry,

18.8% of patients overall were administered perioperative

bridging therapy, a value that rose to 35.3% in patients receiving

anticoagulants.

In the present study, most patients had a low thrombotic

and bleeding risk, but the 30-day incidence of the main

outcome measure was 7.6%, which is not as low as might be

expected. It is important to draw attention to this finding, in

light of the large number of patients on antithrombotic therapy

who require surgery at some point in their lives. In the

statistical analysis, inappropriate perioperative antithrombotic

management and high thrombotic risk were the 2 independent

risk factors for some type of adverse event to occur within the

first 30 days after the intervention. This finding underscores

the importance of proper adherence to the recommendations,

and not only in high-risk patients, to reduce the incidence of

adverse events.

Limitations

The main limitation of this study is that, like any observational

analysis, it lacks an experimental design randomizing patients to a

specific strategy for perioperative antithrombotic therapy man-

agement. Hence, the results on the incidence of adverse events and

the implication of interrupting or maintaining this therapy should

be interpreted with caution. In addition, as the study was

conducted during the COVID-19 pandemic, there was some

difficulty in obtaining all the patients’ data and study variables,

including their 30-day follow-up. Despite these limitations, the

study has the strengths of being a multicenter registry, in which

professionals from several specialties contributed to patient

recruitment, and the information was collected prospectively

and systematically.

CONCLUSIONS

The results of the REQXAA registry have brought to light the

limited real-world implementation of the consensus recommen-

dations of various scientific societies for the management of

perioperative antithrombotic therapy. Furthermore, inappropriate

management in this context was found to be associated with an

increased incidence of adverse ischemic and bleeding events. It is

essential to insist on proper management of antiplatelet and

Figure 3. Independent risk factors for the occurrence of the composite event, adjusted by statistically significant variables in the univariate analysis and clinically

relevant variables. Results are expressed as odds ratios and 95% confidence intervals (95%CI).
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Table 3

Analysis of the incidence of the composite event within 30 days following the procedure

Variable No composite event (n = 1056) Composite event (n = 96) P

Age � 75 y 476 (45.6) 52 (54.2) .11

Males 677 (64.1) 57 (59.4) .34

Cardiovascular risk factors

Active smoker 206 (24.2) 23 (23.9) .54

Hypertension 799 (75.7) 81 (84.4) .31

Dyslipidemia 680 (64.4) 60 (62.5) .27

Diabetes mellitus 384 (36.4) 44 (45.8) .02

Comorbidities

Ischemic heart disease 338 (32.0) 40 (41.7) .02

Stroke 178 (17.0) 19 (19.8) .13

Peripheral vascular disease 161 (15.2) 31 (32.3) < .001

Heart failure 225 (21.3) 20 (20.8) .58

Atrial fibrillation 511 (48.4) 37 (38.5) .13

Mechanical valve 44 (4.2) 13 (13.5) < .001

Venous thromboembolic disease 87 (8.4) 10 (10.4) .45

Chronic kidney disease 173 (16.4) 31 (32.3) < .001

COPD 148 (14.0) 16 (16.7) .65

Cancer 208 (19.7) 22 (22.9) .002

Liver disease 47 (4.4) 5 (5.2) .14

Active alcoholism 69 (6.5) 10 (10.4) .14

Anemia 147 (13.9) 28 (29.2) < .001

Previous bleeding 73 (6.9) 9 (9.3) .11

Bleeding diathesis 4 (0.4) 0 (0.0) .80

Antithrombotic therapy

Antiplatelet agents 585 (55.4) 48 (50.0) .54

Aspirin 517 (49.0) 44 (45.4) .50

Clopidogrel 124 (11.7) 14 (14.6) .75

Prasugrel 1 (0.1) 1 (1.0) .16

Ticagrelor 20 (1.9) 5 (5.2) .13

DAPT (total) 89 (8.5) 13 (13.5) .13

Anticoagulants 511 (48.4) 57 (59.4) .03

Acenocoumarol/warfarin 211 (20.1) 27 (27.8) .17

DOAC (total) 286 (27.1) 25 (26.0) .78

Dabigatran 43 (4.1) 1 (1.0) .14

Rivaroxaban 49 (4.6) 10 (10.4) .05

Apixaban 131 (12.4) 6 (6.2) .07

Edoxaban 63 (6.0) 8 (8.3) .37

Bridging therapy (heparin) 190 (18.0) 38 (39.6) < .001

In appropriate use of antithrombotic therapyb 454 (43.0) 60 (62.5) < .001

Laboratory data

Hemoglobin, g/dL 13.4 � 2.3 11.9 � 2.3 < .001

Platelets, 1000/mL 224.1 � 78.1 247.8 � 109.9 .06

CrCl, mL/min 67.3 � 21.9 56.7 � 26.3 < .001

Procedure risk

High thrombotic risk (vs low-moderate) 124 (11.7) 31 (32.3) < .001

High bleeding risk (vs low-moderate) 150 (14.2) 21 (21.9) .03

CrCl, creatinine clearance; COPD, chronic obstructive pulmonary disease; DAPT, dual antiplatelet therapy; DOAC, direct oral anticoagulant.
aComposite event: all-cause mortality, nonfatal myocardial infarction, stent thrombosis, nonfatal ischemic stroke, peripheral embolism, venous thromboembolic disease,

and/or grade > 2 bleeding complications according to the BARC (Bleeding Academic Research Consortium)20 classification. bAccording to the recommendations of the Spanish

consensus document.19
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anticoagulant therapy by adhering to local protocols to reduce

perioperative complications.
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WHAT IS KNOWN ABOUT THE TOPIC?

– An increasing number of patients under chronic

anticoagulant or antiplatelet therapy require an inva-

sive procedure at some point in their lives.

– Numerous documents with recommendations on peri-

operative antithrombotic therapy management

endorsed by scientific societies are available, but their

real-world impact is unknown.

WHAT DOES THIS STUDY ADD?

– Real-world implementation of recommendations on

perioperative management of antithrombotic therapy is

insufficient.

– Inappropriate perioperative/periprocedural manage-

ment of antithrombotic therapy is associated with an

increase in adverse thrombotic and bleeding events.

– It is essential to promote awareness and proper use of

antithrombotic therapy during the perioperative/peri-

procedural period to reduce complications following

interventions.
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Pulido (PI).

Hospital General Universitario, Valencia. Juan Carlos Catalá (co-
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