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Within the past decade, the performance of transcatheter aortic valve replacement
(TAVR) swiftly evolved towards a streamlined and straightforward procedure with predictable
outcomes. Major complications, which would have jeopardized the worldwide adoption of the
technique such as surgical conversion, annulus rupture, device embolization or coronary
obstruction, were quickly circumvented, and can now be anticipated, thus being seldom
encountered in clinical practice (1). Increased operator experience, continuous decline n TAVR
candidate risk profile, device iterations, and increasing availability of several differing
transcatheter heart valves designs allowed TAVR operators greater choice in selecting “the right
valve for the right patient” to optimize both procedural safety and longer-term durability.
Nonetheless, vascular complications still routinely ensue in up to 20% of cases according to
recent reports (2,3). Albeit rarely of major importance, these complications may in turn lead to
clnically relevant bleeding, which negatively affects short-term survival, especially among
patients requiring oral anticoagulants (OAC), which account for 25-45% of TAVR candidates
(1,4). Therefore, in the current setting of an optimized TAVR approach aiming at minimizing
procedural burden and promoting early recovery (5), the perioperative management of OAC is
a relevant issue. Of particular interest is the contnuation of OAC throughout the procedure,
which has already been the focus of small sample size studies suggesting its potential safety
(6,7).

Building upon those reports, in this issue of JACC: Cardiovascular Interventions,
Brinkert et al. performed the largest analysis to date comparing the safety and efficacy of OAC
continuation vs. mterruption throughout transfemoral TAVR procedures (8). Among 4459
patients treated at 5 European centers from 2011 to 2019, 1317 (median age: 82 years, 51%
women) on OAC were included in this retrospective study. A total of 584 and 733 patients
underwent TAVR with continuation and interruption of OAC, respectively. Atrial fibrillation

(AF) was the indication of OAC in 95% of patients. Direct-acting oral anticoagulants (DOAC)



were more often prescribed in the continuation group (50% vs. 30%, p<0.001). Following
adjustment on pre-specified covariates (age, body mass index, previous stroke, peripheral
arterial disease, and center), 30-day major or life-threatening bleeding, the primary outcome of
the present study, were not significantly different between groups (odds-ratio [OR]: 0.86, 95%
confidence mterval [CI]: 0.61-1.21; p=0.39). Secondary outcomes included the 30-day rate of
major vascular complications, stroke, and mortality, which were comparable between the
continuation and interruption groups. Furthermore, need for red blood cell transfusion was
significantly lower in the continuation group. Results were consistent in multiple sensitivity
analyses. In one particular sensitivity analysis further adjusting for TAVR date, device success,
pre-TAVR antiplatelet therapy, minimal artery diameter, sheath size, and closure device, the
OR for the primary outcome was 1.01 (95%CI: 0.67-1.53, p=0.95). The authors concluded that
based on these results OAC continuation throughout transfemoral TAVR appears safe and

effective.

Although these data appear sound (whilst harboring the known limitations of a
retrospective design), a deeper dive into the analysis is required to better place the results in
clinical context. First, can we be confident that these results represent the true treatment effect
of OAC continuation? Only prospective randomized trials can properly mform the medical
community regarding the efficacy and safety of a particular treatment or a strategy.
Approximately 80% of patients in the continuation group were included after 2015 compared
with 65% of therr interruption group counterparts. A trend towards increased inclusion in the
continuation group over time was observed in most centers and was even more pronounced in
the center accounting for 45% of the study population. Consequently, these patients likely
represented lower risk TAVR recipients benefiting from the numerous factors, which
contributed to improved TAVR outcomes during the last decade, representing just as many

confounders impossible to adequately adjust for. Aside from possible procedural-related



confounders, it should also be highlighted, that over the study period, OAC prescription vastly
evolved with an increasing proportion of patients receiving DOAC, three of which, apixaban,
edoxaban, and dabigatran at the 110mg bid regimen, contributing towards a significant
reduction in major bleeding compared with warfarin (9). Patients in the continuation group were

more likely DOACs.

Another question arising from the study concerns OAC management. Do the
mterruption and continuation strategies truly represent what we expect from these designations?
Patients treated with vitamin K antagonists (VKA) either continued their treatment with a
targeted INR the day of the procedure in the therapeutic range depending on VKA indication
or stopped their medication 2-4 days before the procedure with or without heparin bridging at
the operator’s discretion. Among patients treated with a DOAC, treatment was either omitted
the morning of the procedure or stopped 2-4 days before TAVR. OAC was restarted 24-48h
after TAVR regardless of the type of OAC. The proportion of patients who were bridged with
heparin in the interruption group reached 66%, actually representing 90% of VKA-treated
patients in this group. Therefore, two-thirds of the mterruption group did not adequately
represent patients who genuinely mterrupted their anticoagulant treatment, who were subjected
to a higher risk of major periprocedural bleeding (10). The Bridging Anticoagulation in Patients
who Require Temporary Interruption of Warfarin Therapy for an Elective Invasive Procedure
or Surgery (BRIDGE) randomized trial demonstrated heparin bridging in AF patients
mterrupting OAC for a planned invasive procedure resulted in an increased 30-day major
bleeding rate without benefit on systemic thromboembolism compared with no bridging (10).
Regarding patients on DOACSs, who accounted for 40% of the study population, the safety of a
24-48h mterruption before and after an invasive procedure has already been demonstrated in
the prospective Perioperative Anticoagulation Use for Surgery Evaluation (PAUSE) cohort

with almost 99% of patients showing minimal residual levels of anticoagulants prior to high



bleeding risk procedures (11). In the study by Brinkert et al., the continuation strategy allowed
for a 12 to 24h withdrawal of the OAC treatment before TAVR, treatment being restarted 24-
48h afterwards. As such, it represents a short “PAUSE-like” interruption rather than a true
continuation. For some patients with a once daily DOAC, this practice is essentially aligned
with European guidelines prior to low-risk procedures (12). These guidelines even allow for a
“true” OAC continuation with the performance of procedures “without an important bleeding
risk and/or allowing adequate local haemostasis” 12-24h after the last OAC intake, and
recommend restarting OAC 6-8h after complete hemostasis. Current TAVR procedures in
contemporary candidates may well fall within this category with rates of major vascular
complications and life-threatening/major bleeding below 5% (13,14). Therefore, future studies
evaluating this strategy are required to accurately assess the safety and efficacy of OAC

continuation throughout a TAVR procedure.

Overall, the potential benefit of OAC contmuation remains elusive (Figure) as, n addition
to the previous limitations, the exact role of some factors mitigating the peri-procedural risk of
bleeding and thromboembolic events could not be adequately assessed in the present study.
Cerebral embolic protection devices were used nn a minority of patients. Protamine
administration at the end of the procedure was also limited although it may be associated with
a reduced rate of major bleeding without increasing the risk of stroke or myocardial infarction
(15). As the optimal antithrombotic treatment in TAVR recipients continues to be debated, a
potential major advantage of OAC continuation may be a reduction in peri-procedural
stroke/systemic embolism events related to early valve thrombosis or aortic plaque disruption.
Nonetheless, this hypothesis warrants further research. On the contrary, stopping OAC before
TAVR may be an opportunity for clinicians to easily switch AF patients from VKA to the safer
DOAC:s. In conclusion, even if the robustness of the data presented by Brinkert et al. falls short

of convincing us that OAC continuation is safe and effective throughout TAVR, the data



nevertheless are important and hypothesis generating. Their merit perhaps are to remind us that
TAVR is continuously evolving, and that we need to question and challenge our old habits and

strive to design meaningful clinical trials to benefit patients.
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Figure legend — Potential risks and benefits associatedwith OAC continuation throughout

transfemoral transcatheter aortic valve replacement

* denotes a statistically significant difference between groups.
DOAC: Drrect acting oral anticoagulant; OAC: oral anticoagulant; TAVR: transcatheter aortic

valve replacement; VKA: Vitamin K antagonist



Balancing the risks and benefits of OAC continuation throughout

transfemoral TAVR
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