Conduction Disturbance

After TAVR

How to decide for permanent pacing and impact of new pacemakers after TAVR.

By Yasser Sammour, MD, and Samir R. Kapadia, MD

ranscatheter aortic valve replacement (TAVR)

has become the standard of care for treatment

of symptomatic severe aortic stenosis irrespec-

tive of surgical risk."* Despite advances in the
field of TAVR with respect to newer devices and tech-
niques, conduction defects requiring permanent pace-
maker (PPM) implantation remain a concern, including
high-grade atrioventricular block and new-onset left
bundle branch block (LBBB) due to the close proximity
of the native aortic valve root to the conduction system
(Figure 1).3 The rates of PPM requirement after TAVR
can range between 6.7% and 39.2% in individual studies,
with a pooled incidence of 19% according to a contem-
porary meta-analysis. This is a particularly important as
TAVR is now being offered to a younger group of low-
risk patients.®

HOW TO DECIDE FOR PERMANENT
PACING?
Predictors of New PPM Implantation

There are several risk factors that could predict the
risk of developing new-onset conduction abnormalities
and PPM requirement after TAVR. Baseline right bundle
branch block (RBBB) is the one of the strongest predic-
tors of PPM implantation.® Other predictors include
older age, male sex, baseline LBBB, baseline first-degree
atrioventricular block, intraprocedural atrioventricular
block, self-expanding valve type, valve implantation
depth, short membranous septum, prosthesis oversiz-
ing, balloon predilation, postdilation, and calcification of
device landing zone and the mitral annulus.*’

Current Recommendations for Management of
Conduction Disturbances Post-TAVR

There is a paucity of strong data from randomized clin-
ical trials or guidelines regarding the indications for PPM
implantation in patients undergoing TAVR. The optimal
timing for PPM implantation also remains unclear. This

could be challenging as some periprocedural conduction
abnormalities are transient and may resolve or not evolve
to high-grade atrioventricular block The 2013 European
Society of Cardiology guidelines recommended a period
of clinical observation for patients with persistent post-
procedural high-degree atrioventricular block for up to

7 days before making the decision to implant a PPM to
determine whether the rhythm abnormalities are tran-
sient or not.2 However, these recommendations may not
be contemporary due to recent advances in the field.

A recent scientific expert panel statement provided
recommendations on management of post-TAVR con-
duction defects. In patients with no baseline RBBB or
new electrocardiographic changes after the procedure,
it may be safe to discharge patients without further
monitoring. However, in patients with baseline RBBB,
new-onset LBBB, or high-grade atrioventricular block,
the group recommended at least 48 hours of inpatient
rhythm monitoring, including at least 24 hours of tempo-
rary pacing with potential PPM implantation depending
on additional inpatient monitoring’

The American College of Cardiology published a
scientific consensus statement in 2020 to give further
guidance based on existing data and experience.™
Preprocedural screening for rhythm abnormalities
and possible need for ambulatory rhythm monitoring
should be considered based on different predictors of
PPM requirement. At the conclusion of the procedure,
the temporary pacer can be kept in place if the patient
developed new-onset LBBB, prolongation of the PR or
QRS intervals > 20 milliseconds, complete transient heart
block, or complete persistent heart block. Patients can
be safely discharged early if they do not have a primary
indication for PPM and do not exhibit new-onset LBBB
or prolongation of QRS > 10% or any degree of atrioven-
tricular block. Otherwise, they should undergo inpatient
rhythm monitoring for at least 48 hours in addition to
outpatient monitoring for at least 14 days.
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according to a recent meta-analysis.

*  Permanent pacemaker (PPM) implantation remains a common complication after TAVR
ranging between 6.7% and 39.2% in individual studies with pooled incidence of 19%

mitral annulus.

[ = Predictors of PPM requirement after TAVR may include age, male sex, baseline RBBB,
baseline LBBB, baseline first-degree atrioventricular block, intraprocedural atrioventricular
block, self-expanding valves, implantation depth, short membranous septum, prosthesis
oversizing, balloon predilation, postdilation, and calcification of device landing zone and

durations for rhythm monitoring.

warranted especially as we treat younger low-risk patients.

[ = There is lack of consensus on best strategies for PPM implantation after TAVR or optimal

* Scientific consensus statements and expert panels provided some guidance on best practices
based on available evidence, however randomized data with large cohorts of patients are

which may be helpful in certain patients.

* There is conflicting evidence about the utility of ambulatory rhythm monitoring after TAVR

* More data are needed to identify patients who would best benefit from this strategy.

*  The clinical effects of PPM implantation after TAVR should be considered as the current
evidence is suggesting lower survival, decreased recovery of left ventricular function and
increased risk of hospitalization for heart failure among TAVR patients who receive PPM.

Figure 1. Summary of evidence about PPM in patients undergoing TAVR. Reprinted with permission, Cleveland Clinic
Foundation ©2022. All Rights Reserved. Abbreviations: LCC, left coronary cusp; NCC, noncoronary cusp; RCC, right

coronary cusp.

Rapid atrial pacing may also have a role in further risk

stratification of patients who may benefit from extended

inpatient rhythm monitoring. In our practice, we rou-
tinely perform rapid pacing in 10-beats/min increments
after withdrawing the pacing wire to the right atrium
at the conclusion of the procedure. The absence of
Wenckebach heart block upon rapid atrial pacing from
70 to 120 beats/min was associated with a nearly 99%
negative predictive value for post-TAVR PPM require-
ment. This systematic approach allows a reasonable
degree of safety for early same- or next-day discharge of
patients after TAVR."

Extended Outpatient Monitoring

Although most conduction disturbances usually
occur in the periprocedural period, delayed life-threat-
ening bradyarrhythmias can still occur, thus creating
a need for extended ambulatory rhythm monitoring,
especially among patients with early discharge.” In a
study by Ream et al, the use of 30-day event monitor-
ing after TAVR allowed the detection of delayed high-
grade atrioventricular block in 10.2% of patients who
ended up requiring PPM after discharge.’ In another
study by Tian et al, continuous 30-day monitoring
identified patients with symptomatic delayed high-
grade atrioventricular block in 7.1% and symptomatic
sinus pauses in 1.6%, resulting in PPM implantation

in those patients.™ The Brady-TAVR study involved
the prospective blinded use of a 14-day Zio patch
(iRhythm Technologies) before, immediately after, and
2 to 3 months after TAVR. We found sinus pauses of
3 seconds or more in 5.2% before TAVR, 12.7% imme-
diately after TAVR, and 7% at 2 to 3 months after the
procedure. Despite being a frequent finding, bradyar-
rhythmias were not associated with PPM requirement
after TAVR, raising concerns about potential overtreat-
ment of ambulatory rhythm monitoring findings when
providers are not blinded.”™

Further randomized studies with larger cohorts and
strictly identified protocols are needed to identify
patients who would benefit from extended ambula-
tory rhythm monitoring and define the real impact
and cost-effectiveness of this strategy among patients
undergoing TAVR."™

WHAT IS THE IMPACT OF NEW
PACEMAKERS AFTER TAVR?

The morbidity associated with PPM requirement
should be taken into consideration when making the
decision to implant these devices. The need for PPM
after TAVR has been linked with worse left ventricular
function. A meta-analysis showed that patients who
did not require PPM had significantly greater recovery
of left ventricular function after TAVR as compared
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with those who received a PPM.'® Furthermore, PPM
requirement was associated with increased risk of
hospitalizations for heart failure after TAVR (relative
risk, 1.18; 95% Cl, 1.03-1.36; P = .02)."” The effects of
PPM requirement on left ventricular function recovery
and heart failure hospitalizations may be secondary to
chronic right ventricular pacing, which has been previ-
ously linked with adverse effects.'

There is a great deal of contradiction in the existing
data from individual studies regarding the effects of
post-TAVR PPM on mortality, with more recent evi-
dence suggesting a negative impact of PPM on survival.3
A contemporary meta-analysis of 42,927 TAVR recipi-
ents by Faroux et al was the first to demonstrate that
a new PPM requirement after TAVR was associated
with increased risk of all-cause mortality at 1 year after
TAVR (relative risk, 1.17; 95% Cl, 1.11-1.25; P < .001)."
However, the meta-analysis failed to show differences
in cardiovascular death, which could be related to fail-
ure or lack of reporting the accurate causes of death,
according to the authors. In another study with the
longest follow-up duration, PPM was associated with
increased all-cause death after 6 years of follow-up.”
Due to the deleterious effects of pacing among patients
undergoing TAVR, it is important to strive toward
finding novel approaches for reducing the risk of PPM
related to the procedure, particularly through modifi-
able risk factors such as higher valve implantation tech-
niques implantation depth.’> Future randomized data
are needed to shed more light on the long-term effects
of PPM among the younger low-risk TAVR patients.

CONCLUSION

Conduction disturbances and PPM requirement contin-
ue to be common after TAVR, resulting in increased mor-
bidity and mortality. Randomized data and guidelines are
necessary to identify best practices for PPM implantation
and optimal durations for both inpatient and ambulatory
rhythm monitoring as we expand the indications of TAVR
to include low-risk patients. m
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