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ABSTRACT The incidence of new-onset cardiac conduction disturbances following transcatheter aortic valve implantation
(TAVI) has not decreased compared to other complications, and nowadays is by far the most frequent drawback following the
procedure. Meanwhile, the global management of TAVI recipients has led to a minimalist approach with short postprocedural
length of stay, which may be limited by the occurrence of late arrhythmic events in patients at high-risk. This review focuses on
those strategies to overcome the conundrum between early discharge and new-onset conduction disturbances in elderly TAVI

candidates and provides a perspective on future improvements in this field.

egenerative aortic stenosis (AS) is the most

common primary valve disease leading to

intervention in Europe and North America,
and its burden will increase further as the population
ages.["”! The development of transcatheter aortic valve
implantation (TAVI) for the treatment of AS may be con-
sidered the most significant paradigm shift in the field of
cardiology in recent decades. Since the first case per-
formed more than 20 years ago, solid scientific evidence
set the indication for most patients with severe AS."""!
Thus, the most recent European clinical guidelines re-
commended transfemoral TAVI as the preferred treat-
ment for elderly patients (=75 years old) with AS.

In recent years, advancements in TAVI implantation
techniques, increased operator experience, and en-
hanced transcatheter heart valve (THV) designs have
resulted in reduced perioperative mortality and lower
procedural complication rates.””

However, and unlike other periprocedural complica-
tions, the incidence of new-onset cardiac conduction dis-
turbances (CDs) has not decreased significantly over
time, and nowadays is by far the most frequent draw-
back following TAVI. New-onset persistent left bundle
branch block (LBBB) and permanent pacemaker im-
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plantation (PPI) occur at rates of 14.4% and 9%-16% re-
spectively, according to recent large-scale data from the
STS-ACC transcatheter valve therapy registry.”" In ad-
dition, the management of TAVI recipients has evolved
significantly since the beginning of the technique, lead-
ing to a minimalist approach with a short (24-48 h) post-
procedural length of stay (LOS).”""") However, this
strategy could be limited by the occurrence of late (> 48 h)
life-threatening arrhythmic events, particularly in pa-
tients at high risk for complete heart block after TAVI
such as those with prior right bundle branch block
(RBBB) or new-onset CDs."*"*l Initial evidence showed
that while LOS has declined in recent years, the rate of
readmission for PPI has increased significantly."”'!

This review focuses on those strategies to overcome
the conundrum between early discharge and new-onset
CDs in elderly TAVI candidates and provides a per-
spective on future improvements in this field.

INCIDENCE, TIMING, AND CLINICAL IM-
PLICATIONS OF CONDUCTION DISTURB-
ANCES

The close proximity of the conduction system, partic-
ularly the bundle of His and the left bundle branch, to
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the base of the non-coronary and right-coronary leaflets
is the main reason for CDs after TAVL!"” Interaction with
the cardiac conduction system during TAVI occur dur-
ing wire insertion, valve implantation, and pre/post bal-
loon dilatation. The deployed valves can directly dam-
age the conduction system, leading to edema, hemat-
oma, and ischemia,[’I 8l causing transient or permanent
worsening of the atrioventricular conduction. Electro-
physiological (EP) studies have shown damage to the at-
rioventricular node, His, and infra-His conduction sys-
tem during TAVI procedures.""” Overall, the effects of the
THYV on the cardiac conduction system may result in
new-onset LBBB and high degree or complete atri-
oventricular heart block (HAVB/CHB), requiring PPL

The occurrence of new-onset LBBB remains the most
common complication after TAVI. The current new-on-
set persistent LBBB rate in the TAVI field is 14.4%."
However, the incidence of new-onset LBBB among TAVI
recipients has been variable due to factors such as the use
of different THVs, inclusion of transient LBBB, differ-
ences in baseline risk for conduction disturbances, and
variations in the timing of electrocardiogram (ECG) ac-
quisition, leading to various definitions of new-onset
LBBB. The main predictors for new-onset LBBB in-
cluded the use of some self-expandable valves, depth of
implantation, overexpansion of native annulus and lar-
ger valve sizes.” Figure 1 illustrates the reported incid-
ence of new-onset LBBB using newer generation THV
systems, with a range from 5.5% to 24.6 %.”

The clinical impact of new-onset LBBB following
TAVImay be influenced by the potential progression to
HAVB and the negative effect on left ventricular ejection
fraction (LVEF). Previous meta-analyses have reported
an approximately 2-fold increased risk of PPI after
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transcatheter heart valves. LBBB: left bundle branch block; PPI:
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TAVIL*” However, current data do not support routine
prophylactic PPI implantation in these patients. Never-
theless, some studies suggest that patients with a very
long PR interval (> 240 ms) and/or a QRS interval dura-
tion >150-160 ms may have an increased risk of delayed
HAVB and sudden death.">"“** On the other hand, al-
though initial reports on mortality and heart failure re-
hospitalization outcomes in these patients have shown
inconsistent results,"”"~ a subsequent meta-analysis
showed that new-onset LBBB was associated with an in-
creased risk of all-cause death, cardiac mortality, and
heart failure hospitalization (Figure 2).”

Regarding PPI, newly designed THVs with improved
features such as repositioning and enhanced leak pre-
vention have not reduced PPl rates significantly. The
main predictors for PPI following TAVI included
baseline RBBB, self-expandable valves, depth of im-
plantation, overexpansion of native annulus, and first-
degree atrioventricular block.”” Figure 1 shows the PPI
rate among newer generation devices, which ranges
from 5.6 to 19%.”>******1 Although previous data
showed higher rates of PPl in self-expandable valves
compared to balloon-expandable valves,”’ the available
randomized comparisons between these two types of
THYV systems did not show statistically significant dif-
ferences.!""!

Long-term right ventricular pacing has a deleterious
effect on left ventricular function, as demonstrated in
other cardiovascular settings." ! Accordingly, a meta-
analysis including > 40000 TAVI patients showed an in-
creased risk of all-cause mortality and heart failure hos-
pitalization (Figure 2)."”

It is important to note that around 90%-95% of new-
onset events leading to PPI occur in the acute period,[zo]
which includes intraprocedural events and those within
48 hours following TAVLI. Different studies have used
varying definitions for delayed (late) events, but gener-
ally, they are established as events occurring more than
48 hours after the procedure.!! A recent comprehensive
review of 19 studies involving 14,898 patients revealed
that the occurrence of delayed HAVB following TAVI
ranged from 1.7% to 14.6%.") Upon further analysis of 5
selected studies with similar definitions for delayed
events (> 48 h), the estimated incidence was determined
to be 5.2%."Y However, it is essential to note that more
comprehensive prospective data is needed to accurately
estimate the true incidence of this phenomenon.

In conclusion, the most common complication of the
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Outcomes

RR (95% CI) P

All-cause mortality & 1.32(1.17,1.49) <0.001
Cardiac mortality <> 1.46(1.20,1.78)  <0.001
Heart failure hospitalization < 1.35 (1.05,1.72) 0.02
Permanent pacemaker implantation P 1.89 (1.58, 2.27) <0.001
01 02 05 1 2 5 10
Favours NOP-LBBB Favours no NOP-LBBB
Permanent pacemaker implantation
Outcomes RR (95% CI) P
All-cause mortality ’ 1.17 (1.11, 1.25) <0.001
Cardiac mortality 0.84 (0.67, 1.05) 0.13
Heart failure hospitalization < 1.18 (1.03, 1.36) 0.02
01 05 1 2 5
Favours PPI Favours no PPI

Figure 2 Meta-analyses assessing the risk of all-cause death, cardiac death, heart failure hospitalization, and permanent pace-
maker implantation in patients with new-onset persistent left bundle branch block following transcatheter aortic valve replace-
ment, and the risk of all-cause death, cardiac death, and heart failure hospitalization in patients with permanent pacemaker im-
plantation following transcatheter aortic valve replacement. Reproduced with permission from Faroux, et al.” CI: confidence inter-

val; RR: risk ratio.

TAVI procedure is the development of new-onset CDs,
which are associated with poorer clinical outcomes.

EARLY DISCHARGE FOLLOWING TAVI

The initial TAVI care pathway was based on surgical
programs, including general anesthesia, intraprocedural
invasive monitoring, transesophageal echocardiography,
surgical main access, and prolonged intensive care unit
admission. However, with increased operator experi-
ence and technique improvement, there has been a sig-
nificant reduction in complications and therefore LOS.
The TAVI procedure has now evolved into a simplified
and “minimalistic” intervention, involving local anes-
thesia, full percutaneous femoral approach with 14-16 Fr
sheaths, radial secondary access, left ventricle wire pa-
cing, and early mobilization. This evolution has resulted
in a decrease in LOS, with most TAVI recipients being
discharged within 24-48 h, and even same-day dis-
charge in selected cases.”""!

Multiple studies have explored the possibility and
factors linked to early and safe discharge following
TAVI. This encompassed specific patient traits, minim-
alist peri-procedure approaches, and the absence of post-
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procedural complications (mainly new-onset CDs),
along with early mobilization."”*"

The first prospective experience was the multicenter
Vancouver 3M (multidisciplinary, multimodality, but
minimalist) TAVI study. It showed the feasibility of a
clinical pathway with standardized post-procedure care,
including early mobilization and next-day discharge.””
The study findings confirmed the safety and efficacy
outcomes and reduced 30-day economic costs. Addi-
tionally, the multicenter European Feasibility and Safety
of Early Discharge After Transfemoral TAVI (FAST-
TAVI) registry demonstrated that pre-specified risk cri-
teria (in summary, clinical stability and no procedural-
derived complications) can effectively identify patients
suitable for safe early discharge (median of 2 days fol-
lowing the procedure)."”! More recently, Durand, et
al™ reported the results of the randomized FAST-TAVI
II trial, which compared the use of a dedicated training
program to implement 10 quality of care measures to re-
duce LOS (n =969 patients) with the standard of care (n=
860 patients). Early discharge was achieved in 58.2% of
the intervention group, leading to a significantly re-
duced LOS compared to the control group [3 (IQR: 3) vs.
4 days (IQR: 3), P< 0.0001]." Notably, new-onset CDs we-
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re the main reason for failed early discharge in both
groups, occurring in 47% of patients with extended hospi-
talization in the overall population. This underlines that
the management of CDs following TAVI remains the
main limitation for early discharge in the TAVI setting.

Additionally, there has been a lack of consensus re-
garding the management of CDs after TAVI since the be-
ginning of the technique."” In an effort to address this is-
sue, a scientific expert panel aimed to standardize the
post-procedural management of CDs after TAVI and
proposed an algorithm based on the prior and post-pro-
cedural ECG.""" However, this tailored pre-specified
strategy has not been validated yet.

MANAGEMENT CDS: FOCUS ON HIGH
RISK GROUPS

General Comments

First, it should be noted that patients who undergo a
TAVI procedure and do not experience significant ECG
changes or rhythm disturbances during the periproced-
ural period may be discharged home 24 h following the
procedure without further measures or monitoring (48 h
may be reasonable in selected cases with baseline ECG-
CDs). Previous studies with early and long-term follow-
up showed that TAVI patients with no post-procedure
ECG changes have a low risk of CDs, making shorter
hospital stays feasible."“”*"! Furthermore, a prior work
using ambulatory ECG monitoring (n = 459) in the set-
ting of minimalist TAVI (median LOS of 2 days) demon-
strated that HAVB/CHB events at 30 days were rare in
patients without ECG changes post-TAVI (2.2%), and
even lower in cases with normal ECG following the pro-
cedure (1.2%).1”

Intraprocedural measures can be implemented to
minimize the risk of new-onset CDs. Implantation depth
and therefore the interaction with the membranous
septum is the main predictor for new-onset CDs.”"
Jilaihawi, et al” reported the results of the MInimizing
Depth According to the membranous Septum (MIDAS)
strategy. This work demonstrated that a systematic pre-
procedural evaluation of membranous septum length
along with an adjusted implantation depth in each pa-
tient anatomy may reduce the rate of new-onset CDs."’
In a more simplified way, several studies recommended
alternative implantation techniques to achieve a higher
(more aortic) valve implantation without an increased
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risk of complications (e.g., valve migration, significant
paravalvular leak, coronary obstruction). In the self-ex-
pandable Evolut family, the use of the cusp-overlap pro-
jection (isolating the non-coronary cusp to guide the
TAVI procedure) provided a better appreciation of the
implantation depth. A recent metanalysis pooling data
from 11 retrospective studies using the cusp overlap
technique group demonstrated lower PPI rates (OR =
0.48; 95% CI: 0.33-0.70; P =0.001;) and implantation
depths (mean difference —0.83; 95% CI: —1.2 to —0.45; P<
0.001).1"! Surprisingly, no differences were found related
to new-onset LBBB.""! On the other hand, the non-repos-
itionable nature of balloon-expandable valves has lim-
ited the widespread implementation of techniques aim-
ing at extremely high implantation depths. However,
some reports provided promising results with the cusp-
overlap technique and the use of the radiolucent line of
the unexpanded valve (instead of the balloon marker) to
guide the procedure.”"”

Baseline RBBB

Baseline RBBB is present in about 10% of TAVI can-
didates and has consistently been the most significant
baseline risk factor for PPI following the procedure, with
rates as high as 409%-50%."" Also, RBBB is a key indicat-
or of pacemaker dependency during follow up.”! Addi-
tionally, some evidence has shown an increased risk for
mortality after hospital discharge in patients with
RBBB." In terms of timing of CDs in RBBB patients, a
previous study showed that 86% of episodes leading to
PPI occurred during the procedure, and 98% within 3
days after TAVL™ Furthermore, data from ambulatory
ECG monitoring in 38 patients with RBBB (median LOS
of 2 [1-4] days following TAVI) confirmed the high-pro-
file risk of patients with RBBB. Severe arrhythmic epis-
odes (CHB/HAVB) occurred after discharge in 13.2% of
the patients, highlighting the urgent need to improve
post-procedural management in this population.”

The high risk of advanced conduction disturbances
during the periprocedural period in RBBB patients may
hinder early mobilization, which is crucial in some TAVI
subgroups (e.g., frail, elderly TAVI candidates). To ad-
dress this problem, some authors have used temporary
active fixation leads connected to an external generator to
facilitate mobilization without a significant impact on
safety.””” This approach also enables the patient to be
transferred to the general ward without requiring a crit-
ical care bed.
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It is worth considering whether some TAVI candid-
ates with baseline RBBB could benefit from prophylactic
PPI implantation. It's important to note that the presence
of degenerative aortic stenosis itself is associated with a
deleterious effect on the cardiac conduction system,
which can lead to conduction abnormalities.”” Accord-
ingly, in three studies involving a total of 582 patients,
ambulatory ECG monitoring (ranging from 24 hours to
14 days) was conducted before TAVL."”7 HAVB or
CHB episodes occurred in 3% of the patients, and a
higher rate of bradyarrhythmic events was observed in
patients with RBBB."” Other studies have examined
baseline predictors of PPl in this group of patients."””**
Advanced age, prolonged PR interval, female sex, de-
gree of calcification at the non-coronary cusp, and mem-
branous septum length have been found as independent
predictors of PPI in different studies.””** Furthermore,
small studies assessed the utility of prophylactic PPl in
non-randomized, single-center observational studies."”
A prophylactic pacing strategy was safe, reduced hos-
pital LOS and was cost-effective.” However, the early
and late risks of prophylactic PPI should also be con-
sidered. Additionally, a retrospective study using the
Acurate Neo valve demonstrated a significantly lower
rate of PPI using this THV."" However, this finding
should be confirmed prospectively.

In summary, prophylactic PPM implantation in very
selected and high-risk cases, prolonged post-procedural
length of stay of up to 4 days (challenging the “minimal-
ist” TAVI concept in this subset of patients), and close
monitoring (ambulatory ECG monitoring using real-
time alarm systems that may facilitate the implementa-
tion of rapid therapeutic measures) are options to be
considered for this particular patient subset.

New-onset ECG-CDs

New-onset LBBB

The management of new-onset LBBB patients re-
mains as an unmet need in the TAVI field.

Various strategies have been implemented in recent
years,” including clinical observation, prophylactic
PPL*! AECG monitoring after discharge,™’ or PPI based
on EP study result.””! Previous data showed in-hospital
PPl rates in this group ranging from 7.6% to 40.9%, but
these data should be interpreted with caution due to the
use of different indications and definitions.

The MARE study used an implantable cardiac monit-
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or in 103 TAVI recipients with new-onset LBBB and
provided data of high clinical relevance.'™ This study
showed an incidence of 10% of HAVB/CHB episodes
leading to PPI at 1-year follow-up, about half of them
during the first month after hospital discharge. In ac-
cordance with other studies,™*! the MARE study repor-
ted a partial or complete recovery of the ECG abnormal-
ities in one-third of patients at 1-year."! This underscores
the clinical variability that occurs in this subset of pa-
tients (from HAVB/CHB requiring PPI to ECG normal-
ization), which makes its management even more chal-
lenging.

Faroux, et al"" aimed to identify the predictors of
LBBB recovery or progression to HAVB/CHB. No clin-
ical, procedural, or ECG variables were identified as pre-
dictors of LBBB recovery at follow-up. On the other
hand, this work confirmed that a high proportion of pa-
tients (nine out of ten) with LBBB will not suffer signific-
ant bradyarrhythmias leading to PPI during the first year
after TAVI, which strongly discourages prophylactic PPI
in such cases. However, those with longer PR intervals or
atrial fibrillation had an increased risk of PPI at follow-
up.*In fact, previous data showed poorer outcomes (in-
creased risk of HAVB and sudden death) in patients
with new-onset LBBB and very long PR interval (> 240
ms) and/or wider QRS (> 150-160 ms).!""** In these pa-
tients, a prophylactic PPI may be considered.

As an alternative, the latest European Guidelines pro-
pose the use of an EP study to guide the decision for PPI,
being recommended if the HV interval is more than 70
ms."! In this regard, the recently published LBBB-TAVI
study added new data regarding the utility of the EP
study in this context.”? Masssouillé, et al included 183
TAVI recipients with new-onset LBBB.”! A PPI that re-
corded AV conduction disturbance episodes was im-
planted in those patients with His-ventricle (HV) inter-
val > 70 ms (n = 47), and AECG monitoring for 12
months was used in those with HV <70 ms (n = 136).
Patients with HV > 70 ms displayed more high-grade
AV conduction disorders (53.2% [25 of 47] vs. 22.8% [31
of 136]; P= 0.001). These results highlighted the need for
better stratification of those patients with new-onset
LBBB, as half of the group with PPI did not suffer
HAVB/CHB episodes.

In conclusion, individualized decision-making will be
necessary for patients with new-onset LBBB. For those
with stable ECG, normal PR interval, and QRS < 150 ms,
discharge 48 h after TAVI may be reasonable. For other

[89]
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cases, a more prolonged hospital stay (3-4 days) follow-
ing TAVImay be considered. Factors such as intra-pro-
cedural details (e.g. pre and post-dilatation, THV type,
prosthesis grade of oversizing, implantation depth), day-
by-day ECG evolution, and post-procedural clinical tools
(EP study, ambulatory ECG monitoring) should guide
the clinical management of these patients.

Patients with baseline ECG-CDs

Patients with preexisting ECG conduction disorders
exhibiting significant ECG changes (an increase in PR
and/or QRS duration of =20 ms) after TAVI represent a
diverse group that requires careful clinical considera-
tion.") A similar approach to new-onset LBBB patients
(prolonged hospitalization and individualization) may
be indicated if PR and/or QRS are > 240 or > 150 ms, re-
spectively, and > 20 ms longer than baseline, particularly
if progressive ECG-CDs.

Intraprocedural HAVB/CHB

Patients with intraprocedural HAVB/CHB events that
persists the day after the TAVI procedure (24h) may re-
ceive PP, as stated in the consensus mentioned earlier.™!
However, current European Guidelines extend the
watchful period until 48 h." This is due to the lack of
strong evidence in this area, primarily because of the ab-
sence of a consistent definition of persistent intrapro-
cedural HAVB/CHB and the paucity of data addressing
this issue.

A retrospective study that focused on this matter in-
cluded 2240 consecutive TAVI patients from two
centers.” Persistent HAVB/CHB was defined as any
procedural HAVB/CHB present at the end of the pro-
cedure. Persistent HAVB/CHB occurred in 7.9% of pa-
tients (40% with baseline RBBB), leading to PPI in 94% of
them. At 30 days, ventricular pacing percentage (VPP)
was 97% (ranging from 60% to 99.7%). Global conduc-
tion recovery at 30 days (patients with no PPI implanta-
tion during hospitalization and VPP < 1% in those with
it) was observed in around 10% of the population.
Moreover, about 20% had a VPP between 1% and 40% at
30 days. In these patients, one may wonder if conduc-
tion recovery during the first days after TAVI may have
occurred. However, it is also plausible that these patients
experienced intermittent HAVB/CHB episodes, and the
pacemaker would have prevented severe clinical events
or syncope in these cases. More studies with consistent
programming protocols are necessary to determine the
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true incidence of conduction recovery in this context. In
the meantime, it seems reasonable to consider PPI if
HAVB/CHB persists 24 h following TAVI. On the other
hand, managing patients with transient HAVB/CHB
should be individualized, considering the duration of
HAVB/CHB and the findings on subsequent ECGs
(postprocedural and day 1 following TAVI).

Global Management Perspective and Future Data

A global algorithm according to the presence of in-
traprocedural heart block and ECG-CDs following TAVI
has been recently proposed (Figure 3), and represents an
update from the previously cited consensus.”””"! A pro-
posed postprocedural LOS assuming the absence of non-
arrhythmic complications is shown. In our opinion, dis-
charge 24 h following the procedure may be reasonable
in most patients without baseline RBBB or new-onset
ECG-CDs. Prolonged hospitalization may be needed ac-
cording to the risk of HAVB/CHB (Figure 3).

The management of CDs after TAVI will continue to
evolve in the coming years to improve TAVI outcomes.
Future data may evaluate prophylactic PPl in specific
subsets of patients, such as those with baseline RBBB and
additional risk factors, in order to reduce both hospital
stay and costs, and late bradyarrhythmic events.

Regarding the TAVI procedure itself, operators may
focus on decreasing the potential harm to the conduc-
tion system by adopting specific techniques to achieve
high implantation depths. As an example, the use of
transjugular intracardiac echocardiography, which al-
lows direct visualization of the membranous septum, has
been associated with a lower rate of PP, as shown by
Ishizu, et al” On the other hand, a few studies explored
the potential predictive effect of right atrial pacing dur-
ing the procedure. Despite data from two studies that
showed distinct results, atrial pacing has emerged as a
tool to evaluate the subsequent risk for PPL*" Al-
though there is potential interest, these strategies require
additional central venous access and longer procedures,
which may be at odds with the current minimalist ap-
proach in the TAVI setting.

The occurrence of TAVI-related CDs can be related to
an acute, transient inflammation response triggered by
the procedure. Thus, there is interest in exploring the po-
tential use of anti-inflammatory agents in the peripro-
cedural TAVI period to decrease the rate of new-onset
CDs. However, retrospective, single-center studies did
no demonstrate a reduction of PPI related to intrapro-
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REVIEW

Management Protocol for Conduction Disturbances after TAVI

Baseline Previous Right Bundle Branch Block No Previous Right Bundle Branch Block

pES

A

| Persistent intraprocedural CHB/HAVB ‘

Temporary pacemaker 24h
ECG telemetry monitoring

No temporary pacemaker required
ECG telemetry monitoring

- -

A 4

Dv 1 Regression/no New /recurrent PR or QRS enlargement > 20ms
ay new ECG changes CHB/HAVB New-onset conduction disturbances

Permanent
pacemaker

Implantation

v
ECG telemetry monitoring + 24 hours

YES

NO

v **PR or QRS enlargement > 20 ms
CHB/HAVB

Day 2

Permanent
YES

pacemaker
Implantation

Discharge

* Assess individual risk (PPI might be considered).
** EPS might be considered.

Risk for late-onset severe CDs:
Persistent LBBB or previous RBBB
Intraprocedural CHB/HAVB *
PR > 240 ms, QRS > 150 ms *

|

Consider discharge with AECG
monitoring for 2-4 weeks

Figure 3 Global management and discharge day proposal according to the occurrence of new-onset CDs. AECG: ambulatory elec-
trocardiogram; CDs: conduction disturbances; CHB: complete heart block; ECG: electrocardiogram; EPS: electrophysiological study;
HAVB: high-degree atrioventricular block; LBBB: left bundle branch block; RBBB: right bundle branch block; TAVI: transcatheter aor-

tic valve implantation.

cedural or post TAVI exposure to glucocorticoids.”"!

The ongoing, prospective, randomized pivotal GLUCO-
TAVR study (NCT06076824), will assess the efficacy of
peri-procedure glucocorticoid treatment and will shed
more light on this issue. In the same line, the random-
ized Co-STAR trial (NCT04870424) will study the use of
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colchicine in the periprocedural period and its impact on
new-onset CDs. Moreover, this transitory nature may
explain the observed early recovery of ECG-CDs follow-
ing discharge in some patients with ECG-CDs, and the
lack of significant ventricular pacing beyond the first
weeks after TAVL"*)
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On the other hand, Chang, et al™ recently addressed
the use of a temporary-permanent pacemaker (an active
fixation lead with the pulse generator placed over the
skin using an adhesive dressing) as a 1-month bridge to
decision in patients with new-onset ECG-CDs. At 30
days, 53/70 (76%) of the included patients (of note, 77%
of them suffered CHB following TAVI) did not have pa-
cing indication and the temporary lead was removed
with no PPL Two adverse events related to the tempor-
ary active lead were reported, with no mortality among
this group. This strategy confirmed a high rate of recov-
ery within 1 month following the procedure and drastic-
ally reduced the rate of PPL" These interesting results
must be confirmed in larger cohorts and prospective,
randomized data are needed.

There is still room for improvement on the use of EP
studies before discharge to guide the management of pa-
tients with de novo ECG-CDs. Although European
guidelines recommend PPl in patients with an HV inter-
val of > 70 ms,"™ this threshold is extrapolated from pre-
vious data from studies not performed in TAVI patients.
The potential transient nature of TAVI-related CDs may
result in a risk of unnecessary treatment if the EP study is
conducted shortly after TAVI. The ongoing “Reversibil-
ity of Cardiac Conduction Disturbances Following TAVI
(TAVI-REVERSE)” study is a prospective, multicenter
study that aims to include over 209 patients with a clin-
ical need for EP study following TAVI (NCT06481137).
For those who have a positive EP study, PPI will be car-
ried out as per clinical guidelines. Of note, a second EP
study will be repeated one month after the procedure in
those patients with initial positive EP study. This will en-
able the assessment of conduction recovery rates and po-
tential factors predicting it, leading to the proposal of
new thresholds for PPL

In recent years, several studies assessed the clinical use
of ambulatory ECG monitoring in the context of TAVI,
providing important insights into the arrhythmic bur-
den of TAVI patients after discharge.””'"""" In sum-
mary, promising results have been obtained on the clin-
ical impact of ambulatory ECG monitoring post-TAVI,
with significant therapeutic changes such as PPI without
a significant impact on safety. However, further data
would be needed to confirm these findings and provide
additional evidence on the usefulness and cost-effective-
ness of AECG monitoring in TAVI recipients, which may
entail a risk of overtreatment. In this line, randomized
studies using AECG monitoring would provide signi-
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ficant data to evaluate its clinical and economic impact
(e.g., sudden cardiac death, unplanned hospitalization,
length of stay).

Since PPI and a high burden of right ventricular apical
pacing (> 20%) is associated with worse clinical out-
comes (mainly heart failure hospitalisations), new pa-
cing modalities are now considered in these patients to
prevent pacing induced cardiomyopathy. Physiological
pacing using either the His bundle or the left bundle
branch area pacing techniques is a promising avenue
and clinical trials are underway. In some patients, the use
of leadless pacing systems (single or dual chamber) can
be an alternative to prevent complications associated
with transvenous systems and early discharge.

Finally, the current recommendations regarding the
management of TAVI-related CDs came from a non-val-
idated expert consensus.”” The study called “Prospect-
ive Validation of a Pre-specified Algorithm for the Man-
agement of Conduction Disturbances Following Tran-
scatheter Aortic Valve Replacement (PROMOTE)”
(NCT04139616) will enroll > 2000 patients that will fol-
low the algorithm proposed in the consensus statem-
ent. This large-scale, multicenter, observational, pro-
spective study will collect data from a large contempor-
ary TAVI cohort that, for the first time, will follow a uni-
form post-procedure management. This upcoming study
will provide significant data on several unmet needs, in-
cluding periprocedural and late arrhythmic disorders,
management of patients with new-onset LBBB or
baseline RBBB, and the use of ambulatory ECG monit-
oring and EP studies. This study should help to identify
subgroups with potential for improvement, which may
impact hospital stay. Other significant upcoming studies
in the field of new-onset CDs after TAVI are summar-
ized in Table 1.

CONCLUSION

In conclusion, the occurrence of new-onset CDs fol-
lowing the procedure is still a major concern in the TAVI
field. In the absence of non-arrhythmic complications, its
management will definitely determine the duration of
the hospitalization. However, while there is a current
trend to shorten the post-procedural LOS, available
evidence does not support applying this approach in
high-risk groups such as those with baseline RBBB or
new-onset CDs. Improvements in intraprocedural tech-
niques, the use of ambulatory ECG monitoring and EP
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Table1l Upcoming studies focusing on new-onset conduction disturbances.

NCT number Study name Population N Design Intervention Main outcomes
Application of a pre-specified Implementation of the
All TAVI recipients Observational, algorithm for the algorithm. Incidence of PPI
NCT04139616  PROMOTE (i o0t prior PPI 2000 prospective  management of CDs post-  and sudden cardiac death up
TAVR to 1 year.
HV > 70 ms: PPI implantation
q g and ambulatory ECG Evaluate the incidence of
NCT06481137 LTAVI- ;ﬁg\i]cla aEtllje;tjgnth 509 Observational, monitoring. Second EPat1  retrogradation of infra-Hisian
REVERSE indication Y Prospective  month. conduction disturbance at 30-
HV <70 ms: Ambulatory 45 days following TAVIL
ECG monitoring.
All TAVI recipients Prospective,  Glucocorticoid New-onset conduction
NCT06076824  GLUCO-TAVR (lithout prior PPI 100 andomized —administration vs placebo.  disturbances.
. . - 3 g g New-onset conduction
NCT04870424 Co-STAR Al TAVIrecipients - g, Prospective,  Colchicine administration Vs gjgpyrpances and new-onset
without prio andormize placebo. atrial fibrillation
All TAVI recipients Observational Measurement of the HV
NCT02659137 HESITATE without pre- 100 . Cpective . EES during the procedure.  interval upon occurrence of
existent CDs prosp LBBB.
Ditcase Afer All TAVI P EPS diately before andyalues of EPS findings and
recipients rospective, immediately before and values o indings an
NEITER 02D gfgisg%/ﬂ;levt:r without prior PPI 200 opservational ~after TAVL. high-grade conduction
Replacement disturbances at 1 year.
Incidence of the composite of
L Group 1: EPS-based strategy. : p
TAVR recipients . =h cardiovascular
NCT03303612 COMETAVI  with new-onset 200 ~andomized, - Group 2 Clinical follow-up o5 italization, syncope or
LBBB prospective. - with implantable cardiac death at 1 year. Incidence of
MONItoring. HAVB at 1 year.
TAVI recipients Experimental: Physiological Composite of survival,
with HAVB pacing Randomized, (His system) pacing. NYHA improvement and
NCT04482816 PHYS-TAVI i, dication and 2 prospective.  Active Comparator: Right ~ >25% increase in the 6MWT
LVEF > 50% ventricular pacing. at1year. LVEF at 1 year.
NCT05308888 IMPACT All TAVI recipients 100 Prospective, %m ;;trg;gi“gg?}a?:ﬁ;iion b Occurrence of conduction
without prior PPI observational ppr ) Y disturbances
All TAVI recipients
with previous oral Prospective,  Beta-blockers continuation vs Permanent pacemaker
NCT05721170 BETA-TAVI  popaplocker 347 randomized. interruption. implantation.
treatment
NCT05278585 PACE-TAvI Al TAVlrecipients iy, Prospective,  Rapid atrial pacing during ~ Permanent pacemaker
without prior PPI observational the procedure. implantation.

CDs: Conduction disturbances; EP study: electrophysiological study; HAVB: high-degree atrioventricular block; LBBB: left bundle
branch block; LVEF: left ventricular ejection fraction; NYHA: New York heart association; 6-MWT: 6 min walking test; PET: Positron
Emission Tomography; PPI: permanent pacemaker implantation.

studies, and future data will provide more insight into
resolving this challenging issue.
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