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ORIGINAL ARTICLE

Prospective Observational Study on the 
Accuracy of Predictors of Permanent Pacemaker 
Secondary to High-Grade Atrioventricular 
Conduction Block After TAVI (CONDUCT-TAVI)
Karan Rao , BMed, MD, MPH; Bernard Chan, MBBS; Kunwardeep Bhatia, MBBS; Natasha Saad, BSc, MClinExPhys;  
Alexandra Baer , BSN, MSHM; David Whalley, MBBS, PhD; Christopher Choong, MBBChir, PhD; Peter Hansen, MBBS, PhD; 
Ravinay Bhindi, MBBS, PhD

BACKGROUND: The incidence of permanent pacemaker implantation (PPMI) due to high-grade atrioventricular block after 
transcatheter aortic valve implantation (TAVI) is 10% to 15% at 1-year, and current prediction algorithms remain unreliable.

METHODS: CONDUCT-TAVI (Prospective Observational STudy on the Accuracy of Predictors of Permanent Pacemaker 
Secondary to High-Grade Atrioventricular Conduction Block After TAVI) is a prospective observational study of 200 patients 
undergoing TAVI across 2 centers. Baseline demographic, anatomic, and procedural characteristics were recorded, followed 
by targeted electrophysiology studies and continuous rhythm monitoring using implantable loop recorders for 1 year. The 
primary outcome was PPMI secondary to high-grade atrioventricular block, and secondary outcomes included early (≤48 
hours) and late (>48 hours) PPMI, new-onset persistent left bundle branch block, and new-onset atrial fibrillation. Predictors 
were assessed using multivariable logistic regression.

RESULTS: PPMI due to high-grade atrioventricular block occurred in 21.0% of patients (early PPMI: 13.5%, late PPMI: 7.5%). Key 
predictors included preexisting right bundle branch block (adjusted odds ratio, 5.45 [95% CI, 1.67–17.84]; P=0.005), ΔHV [His-
Ventricle] interval >10 ms (adjusted odds ratio, 3.62 [95% CI, 1.23–10.67]; P=0.020), and pre-TAVI rapid atrial pacing-induced 
atrioventricular Wenckebach (adjusted odds ratio, 3.70 [95% CI, 1.37–9.98]; P=0.010). The CONDUCT-TAVI score combined 
these variables with high predictive accuracy (area under the curve=0.794) and negative predictive value (98%). New-onset 
persistent left bundle branch block (>24 hours) was observed in 19.1%, and new-onset atrial fibrillation in 21.7% at 1 year.

CONCLUSIONS: The incidence of conduction abnormalities remains high after TAVI, and after factoring in anatomic, procedural, 
and electrophysiological factors, a baseline right bundle branch block and electrophysiology study-derived measures of 
atrioventricular conduction were the most significant predictors of PPMI. The CONDUCT-TAVI score incorporates these 
findings to help implanters stratify low-risk patients and tailor follow-up care.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.

Key Words: atrial fibrillation ◼ atrioventricular block ◼ electrophysiology ◼ humans ◼ incidence

Postprocedural high-grade atrioventricular conduc-
tion block (HGAVB) is a common complication 
of transcatheter aortic valve implantation (TAVI), 

primarily due to the proximity of the membranous sep-
tum to the aortic valve complex. This leaves the Bundle of 
His and left bundle branch vulnerable to injury, with new 
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permanent pacemaker implantation (PPMI) occurring in 
10% to 15%, and persistent left bundle branch block 
(LBBB) in 20% to 25%.1,2 Both conditions are linked to 
adverse patient outcomes at long-term follow-up.3,4

Several anatomic factors may contribute to post-TAVI 
conduction disease, including severe calcification, a short 
membranous septum, and a tapering left ventricular out-
flow tract. Procedural risk factors include self-expanding 
valves, deep implantation, and oversizing (>20%). 

Electrophysiological predictors include preexisting right 
bundle branch block (RBBB), postprocedural PR interval 
prolongation, or the emergence of any new bundle branch 
block. Recently, periprocedural electrophysiology stud-
ies have helped in evaluating His bundle conduction by 
measuring the HV interval5 and implementing rapid atrial 
pacing to assess the atrioventricular Wenckebach (AVW) 
cycle length.6 Despite numerous risk factors, a reliable 
predictive algorithm for PPMI post-TAVI is still lacking.

HGAVB typically occurs within 48 hours post-TAVI but 
occurs late (>48 hours) in 2% to 14%.7,8 Late HGAVB 
often arises after discharge and may contribute to unex-
plained sudden cardiac death, although its underlying 
mechanisms and risk factors require further investiga-
tion. In addition, new-onset atrial fibrillation (NOAF) after 
TAVI can increase mortality, rehospitalization, stroke rates, 
bleeding, and PPMI,9 with an incidence estimated at 10% 
at 1 year.9 As the trend shifts toward early discharge after 
TAVI, accurately identifying and stratifying arrhythmias is 
essential for improving and streamlining follow-up care.

METHODS
CONDUCT-TAVI (CONDUCT-TAVI: Prospective Observational 
STudy on the Accuracy of Predictors of Permanent Pacemaker 
Secondary to High-Grade Atrioventricular Conduction Block 
After TAVI) (REGISTRATION: URL: https://www.australianclin-
icaltrials.gov.au/; Unique identifier: ACTRN12621001700820) 
is an Australian prospective observational study, and the ratio-
nale and design have been previously described.10 The study 
was approved by the local ethics committee, all participants 
provided informed consent, and amendments to the protocol 
were submitted to the committee before implementation (nota-
bly, a reduction in follow-up length from 2 years to 1). The data 
that support the findings of this study are available from the 
corresponding author upon reasonable request.

Study Population
Consecutive elective transfemoral TAVI were screened (2021–
2023) during the institutional Structural Heart Team meeting 
and were excluded if they had a prior pacemaker, defibrillator, 
or prior aortic valve surgery. All study participants provided writ-
ten informed consent.

Preprocedural Imaging
Before the planned TAVI, all patients underwent routine trans-
thoracic echocardiography, and ECG-gated multidetector com-
puted tomography (CT-TAVI)

CT-TAVI images were reviewed independently offline using 
specialized software (3Mensio imaging software; Pie Medical 
Imaging, the Netherlands). During peak ventricular systole, 
valve morphology (bicuspid versus tricuspid), annular and left 
ventricular outflow tract dimensions, and coronary cusp calcium 
volumes at the device landing zone were recorded. The device 
landing zone was defined as a 15 mm segment encompass-
ing 10 mm above and 5 mm below the annular plane (Figure 
S1). Separately, the infraannular membranous septum length 
was obtained using a previously validated technique.11 The 

WHAT IS KNOWN
•	 Despite advancements in valve engineering and 

implantation techniques, high-grade atrioventricular 
block requiring permanent pacemaker implanta-
tion is still prevalent after transcatheter aortic valve 
implantation, believed to occur in up to ≈15% of all 
cases.

•	 There is a lack of a reliable and reproducible pre-
diction algorithm, despite various anatomic, proce-
dural, and electrophysiological risk factors.

WHAT THE STUDY ADDS
•	 Continuous rhythm monitoring using an implantable 

loop recorder over 1 year revealed that high-grade 
atrioventricular block requiring a permanent pace-
maker occurs in 21.0% of patients, with over a third 
(7.5%) developing it after 48 hours.

•	 A significant number of patients (21.5%) were diag-
nosed with new-onset atrial fibrillation, predomi-
nantly in a paroxysmal form with varying burdens.

•	 The CONDUCT-TAVI score, which includes elec-
trophysiologically derived parameters such as 
preexisting right bundle branch block, changes in 
His-Ventricle interval, and pretranscatheter aortic 
valve implantation rapid atrial pacing-derived atrio-
ventricular Wenckebach, showed high predictive 
accuracy and a negative predictive value of 98% 
for new pacemaker implantation at 1 year, thereby 
assisting implanters in patient stratification for rapid 
discharge.

Nonstandard Abbreviations and Acronyms

AVW	 atrioventricular Wenckebach
CHB	 complete heart block
CT	 computed tomography
HGAVB	 high grade atrioventricular block
LBBB	 left bundle branch block
NOAF	 new onset atrial fibrillation
OR	 odds ratio
PPMI	 permanent pacemaker implantation
RAP	 rapid atrial pacing
RBBB	 right bundle branch block
TAVI	 transcatheter aortic valve implantation
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infraannular membranous septum length was measured by a 
single observer and averaged over 3 separate measurements.

TAVI Procedure Details
TAVI procedures were conducted at 2 centers. All cases were 
transfemoral, under conscious sedation, with ultrasound-
guided vascular access. The balloon-expandable Sapien (S3/
S3 Ultra, Edwards Lifesciences, Irvine) and the self-expandable 
Evolut (Evolut R/Pro/Pro Plus/FX; Medtronic, Dublin, Ireland) 
were used at the discretion of the implanter. The Cusp Overlap 
technique12 for the self-expandable platform and the High 
Deployment Technique13 for the balloon-expandable platform 
were used. Implantation depth was measured fluoroscopically 
from the nadir of the noncoronary cusp in a co-planar (3-cusp 
or 2-cusp) view, as described in prior studies.11,13

Electrophysiology Study
Targeted electrophysiology study was conducted using a 
dedicated multipolar catheter (BIOTRONIK, Berlin, Germany) 
inserted via the right femoral vein and externally connected to a 
mobile electrophysiology system (Figures S2 and S3). The His 
signal was measured by positioning the catheter at the septal 
aspect of the tricuspid annulus and defined as the intervening 
signal between the atrial and ventricular signals. The atrial-His 
interval was measured from the onset of the atrial signal to the 
earliest His signal on the His bundle recording. The HV interval 
was defined as the earliest His signal to the earliest ventricular 
signal on the surface ECG. Measurements were required to be 
reproducible (±2 ms) over at least 3 cardiac cycles.

Right atrial pacing (RAP) was performed using the method 
described by Krishnaswamy et al,6 which involved pacing at 
heart rates from 70 to 120 bpm in 10 bpm increments until 
AVW block (Mobitz I) was observed (defined as progressive 
PR interval prolongation followed by a nonconducted paced 
atrial beat and a shorter return PR interval). If the patient’s atrial 
rate was above 70 bpm, pacing was commenced at the next 
increment. Patients with atrial fibrillation (AF) or complete heart 
block (CHB) did not undergo RAP.

Continuous Rhythm Monitoring
Patients without a permanent pacing requirement underwent 
loop recorder implantation before discharge (BIOMONITOR 
III, BIOTRONIK, Berlin, Germany). Loop recorders were pro-
grammed to detect bradycardia below 40 bpm, pauses over 3 
seconds, tachycardia above 180 bpm, and irregular heart rates. 
CardioMessenger Home Monitoring (BIOTRONIK, Berlin, 
Germany) was reviewed daily by the study team. All arrhyth-
mias were co-reported by a cardiac technologist and elec-
trophysiologist. NOAF was defined as at least 30 seconds of 
irregular R-R activity, without detectable organized atrial activity. 
Clinically relevant arrhythmias were referred to the treating car-
diologist for management (eg, see Figures S4 and S5).

Follow-Up and End Points
All patients were followed up for 1 year. In exceptional circum-
stances, remote follow-up was conducted via telephone. Table 
S1 provides details on the CONDUCT-TAVI patient schedule. 
The primary study end point was the binary occurrence of new 
PPMI due to HGAVB within 1 year of TAVI. The decision to 

implant a pacemaker was left to the treating team, and the 
results of the electrophysiology study or volumetric calcium 
analysis were not used to dictate management. Secondary end 
points included time-to-event (PPMI due to HGAVB, early (≤48 
hours) and late (>48 hours to 1 year) PPMI, as well as new-
onset persistent LBBB (≥24 hours), and NOAF.

Sample Size and Statistical Analysis
The sample size was determined using the Wilson interval 
method to calculate a 2-sided 95% CI with a specified width 
of 0.15. The estimated 1-sample sensitivity was 0.98, while 
the prevalence of the primary outcome was projected at 0.15. 
Based on these parameters, a required sample size of 194 was 
calculated. Considering a projected drop-out rate of 5%, a total 
enrollment sample size of 205 was proposed. These calcula-
tions were conducted with the assistance of a biostatistician 
using Power Analysis and Sample Size Software, version 20.0.3.

Continuous variables were presented as mean±SD if data 
were normally distributed, or median with interquartile range if 
data was not normally distributed, while categorical variables 
were reported as percentages. Normality was assessed using 
the Shapiro-Wilk test. We used Fisher exact tests for categori-
cal variables, and the Mann-Whitney U test (Wilcoxon rank-sum; 
nonnormal distribution) or Student t test (normal distribution) for 
continuous variables. Logistic regression assessed the relation-
ship between variables and the primary end point. Variables with 
P<0.10 in univariate analyses were included in multivariable 
models to reduce the risk of type II error, which may lead to a 
failure to detect a true association. Collinearity was assessed 
using correlation matrices, variable inflation factors, and clinical 
judgment, and was managed by selecting a variable from collin-
ear groups based on a combination of the statistical strength of 
association, likelihood ratio, and clinical relevance or applicability. 
Similarly, a Kaplan-Meier and Cox regression secondary analysis 
was also performed using time-to-event (new PPMI secondary 
to HGAVB). Odds ratios (ORs), hazard ratios, and 95% CIs were 
calculated. Significance was set at P<0.05. Analyses were per-
formed using SPSS, version 29.0 (IBM, Armonk, NY).

RESULTS
Study Population and Clinical Characteristics
From October 2021 until December 2023, 354 con-
secutive elective transfemoral patients underwent TAVI 
at the 2 centers recruiting for this study. Of these, 143 
patients were excluded, and 11 patients withdrew, with 
200 patients included in the study (Figure 1). The base-
line characteristics and preprocedural echocardiography 
parameters were similar across PPMI and non-PPMI 
groups and are described in Table 1.

CT-TAVI and Procedural Characteristics
Table 1 also highlights the CT and procedural character-
istics of the 2 cohorts. The no PPMI group had a longer 
membranous septum length compared with PPMI group 
(3.1 versus 2.0 mm; P=0.003). No differences were seen 
in total or differential calcium volume, or annular ellipticity.
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In the PPMI group, there was a greater proportion 
of self-expanding valves used (78.6 versus 57.0%, 
P=0.01; Table 1), while annular (19.7 versus 14.8%; 
P≤0.001) and left ventricular outflow tract oversizing 
percentage (19.3 versus 14.5%; P=0.007) was higher. 
The absolute implant depth was not different, however 
the calculated implant depth subtracted by the membra-
nous septum length (infraannular membranous septum 
length; mm) was lower in the PPMI group (–1.84 versus 
–0.45 mm; P=0.004). Transient CHB was more com-
mon in the PPMI group (54.8 versus 10.8%; P<0.001). 
There was no difference in length of stay across the 
groups.

ECG and Electrophysiology Study 
Characteristics
On baseline pre-TAVI ECG (Table 2), the PPMI cohort 
had longer QRS length (108.0 versus 88.0 ms; P<0.001), 
and higher proportion baseline RBBB (40.5% versus 
8.8%; P<0.001). On immediate post-TAVI ECG (0 hour), 
the PPMI cohort had longer QRS duration (152.0 ms 
versus 132.0 ms; P<0.001), and greater proportion of 
both LBBB (52.9% versus 44.0%; P=0.005) and RBBB 
(37.0% versus 10.3%; P=0.035). At 4 hours post-TAVI, 
the PR interval (207.8 ms versus 190.2 ms; P=0.016) 
and QRS intervals (152.0 ms versus 112.0 ms; P<0.001) 
were longer in the PPMI group, with a higher propor-
tion of RBBB (39.1% versus 9.0%; P=0.007). The QRS 
interval remained longer at 24 hours in the PPMI group 

(150.0 ms versus 101.0 ms; P<0.001), although no other 
differences were observed.

All patients underwent AH and HV interval measure-
ment, while 80.5% of the cohort underwent RAP to induce 
AVW (Table 2). AVW was more commonly induced in the 
PPMI cohort pre- (56.3% versus 21.9%; P<0.001), and 
post-TAVI (64.7% versus 24.2%; P<0.001). No differ-
ence was observed in AH and HV intervals, however the 
ΔHV interval was longer in PPMI group (14.0 ms versus 
6.0 ms; P=0.005).

Primary Outcome and Other Clinical Outcomes
A total of 42 (21.0%) patients reached the primary out-
come of new PPMI due to HGAVB (Table 3). Of these, 
27 (13.5% of total cohort) were inserted ≤48 hours 
(early PPMI) while 15 (7.5% of cohort) required PPMI 
>48 hours (late PPMI). 6 (3.0%) patients received PPMI 
due to reasons unrelated to AV block (sick-sinus syn-
drome, or tachy-brady syndrome). Median time to PPMI 
was 1.5 (±16.0) days, and the median time in the late 
PPMI cohort was 37 (±87.0) days (Table 4). Freedom 
from PPMI secondary to HGAVB is illustrated in Figure 2, 
while the indications and long-term pacing requirements 
are reported in Table S2.

The incidence of new-onset LBBB immediately after 
TAVI was 43.6%, and 19.1% at 24 hours. New-onset 
LBBB at ≥30 days was 20.7%. NOAF was detected in 
30 of the 138 (21.7%) patients without known history 
of AF (Table 3) with median time to diagnosis being 

Figure 1. CONDUCT-TAVI study pathway.
AVR indicates aortic valve replacement; and 
TAVI, transcatheter aortic valve implantation.
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20.5 (±68.0) days. As explored in Table 4, among 
participants with NOAF, 28 individuals (93.3%) were 
initiated on anticoagulation therapy. The status of AF 
varied, with 4 (13.3%) remaining in persistent AF at 

No PPMI 
(n=158) PPMI (n=42) P value

 � Aortic take-off angle 
(degrees), median (IQR)

50.0 (11.0) 50.0 (13.0) 0.275

 � DLZ calcium, mm3, median (IQR)

  �  Total 705.0 (222.0) 762.5 (730.0) 0.862

  �  NCC 279.0 (300.0) 402.5 (388.0) 0.224

  �  RCC 185.0 (255.0) 203.0 (218.0) 0.602

 �   LCC 188.0 (222.0) 174.5 (201.0) 0.285

LVOT calcium, mm3; median 
(IQR)

9.0 (58.0) 15.0 (34.0) 0.309

Procedural

  Valve type, n (%) 0.011*

  Balloon-expandable 68 (43.0) 9 (21.4)

  Self-expandable 90 (57.0) 33 (78.6)

  Valve model, n (%) 0.063*

 � S3 21 (13.3) 1 (2.4)

 � S3 Ultra 47 (29.7) 8 (19.0.

 � Evolut R 73 (46.2) 28 (66.7)

 � Evolut Pro 8 (5.1) 1 (2.4)

 � Evolut Pro Plus 4 (2.5) 3 (7.1)

 � Evolut FX 5 (3.2) 1 (2.4)

  Valve size, mm; n (%) 0.002*

 � 20 3 (1.9) 1 (2.4)

 � 23 23 (14.6) 1 (2.4)

 � 26 57 (36.1) 8 (19.1)

 � 29 48 (30.4) 14 (33.3)

 � 34 27 (17.1) 18 (42.9)

Annular oversizing (%), mean, 
SD

14.8±9.2 19.7±8.1 <0.001

LVOT oversizing (%), mean, 
SD

14.5±12.1 19.3±10.6 0.007*

  TAVI guidewire, n (%) 0.005*

 � Safari 77 (48.7) 10 (23.8)

 � Lunderquist 81 (51.3) 32 (76.2)

Predilatation, n (%) 27 (17.1) 10 (23.8) 0.267

Postdilatation, n (%) 6 (3.8) 1 (2.4) 0.657

�Implant depth, mm; mean (SD) 3.54±1.95 3.77±2.14 0.267

MSL-ID, mm; mean, SD –0.45±2.88 –1.84±3.1 0.005*

Transient CHB in TAVI, n (%) 17 (10.8) 23 (54.8) <0.001*

Length of stay, d; median (IQR) 3.0 (1.0) 3.0(4.0) 0.400

*Indicates statistical significance.
BMI indicates body mass index; CHB, complete heart block; CT, computed 

tomography; DLZ, device landing zone; eGFR, estimated glomerular filtration rate; 
IQR, interquartile range; LCC, left coronary cusp; LVEF, left ventricular ejection 
fraction; LVOT, left ventricular outflow tract; MSL, membranous septum length; 
MSL-ID, membranous septum length-implant depth; PPMI, permanent pacemaker 
implantation; NCC, noncoronary cusp; RCC, right coronary cusp; STS, Society of 
Thoracic Surgeons, and TAVI, transcatheter aortic valve implantation.

Table 1.  ContinuedTable 1.  Baseline Demographics, Medications, Bloods, 
Imaging, and Procedural Results

No PPMI 
(n=158) PPMI (n=42) P value

Demographics

 � Age, y; median (IQR) 83.0 (10.0) 81.0 (12.0) 0.823

 � Male, n (%) 98 (62.0) 32 (67.2) 0.070

 � BMI, kg/m2; median (IQR) 27.4 (7.5) 28.4 (7.2) 0.085

 � STS score, %; median (IQR) 3.0 (2.9) 1.6 (2.5) 0.428

 � Hypertension, n (%) 127 (80.4) 36 (84.5) 0.508

 � Hyperlipidemia, n (%) 64 (40.5) 26 (61.9) 0.860

 � Diabetes, n (%) 40 (25.3) 15 (35.7) 0.181

 � Coronary artery disease, 
n (%)

58 (36.7) 12 (28.6) 0.367

 � Prior percutaneous coronary 
intervention, n (%)

41 (25.9) 12 (28.6) 0.844

 � Prior coronary artery bypass 
grafting, n (%)

17 (10.8) 4 (9.5) 0.999

 � Peripheral arterial disease, 
n (%)

9 (5.7) 3 (7.1) 0.719

 � Prior atrial fibrillation, n (%) 48 (30.4) 14 (33.3) 0.711

 � Prior stroke, n (%) 15 (9.5) 2 (4.8) 0.534

 � Chronic obstructive 
pulmonary disease, n (%)

16 (10.1) 5 (11.9) 0.778

 � Chronic kidney disease, 
n (%)

43 (27.2) 13 (31.0) 0.700

Medications

 � β-Blocker, n (%) 60(38.0) 13 (30.1) 0.473

 � Calcium-channel blocker, n 
(%) (nondihydropyridine)

9 (5.7) 3 (7.1) 0.718

 � Digoxin, n (%) 9 (5.7) 2 (4.8) 0.99

 � Other antiarrhythmic, n (%) 9 (5.7) 3 (7.1) 0.99

 � Anticoagulation, n (%) 32 (20.3) 9 (21.4) 0.833

 � Aspirin, n (%) 72 (45.6) 16 (38.1) 0.451

Bloods

 � Hemoglobin, g/L; mean 
(SD)

126.8±16.5 128.1±18.6 0.343

 � Creatinine, µmol/L; median 
(IQR)

89.5 (36.5) 90.0 (47.5) 0.119

 � eGFR, mL/min per 1.73 m2; 
median (IQR)

62.0 (31.0) 67.0 (30.5) 0.323

Echocardiography

 � Mean gradient, mm Hg; 
median (IQR)

42.0 (17.3) 43.0 (14.0) 0.654

 � Aortic valve area, cm2; 
median (IQR)

0.8 (0.3) 0.8 (0.3) 0.362

 � LVEF, %; median (IQR) 60.0 (5.0) 60.0 (7.5) 0.192

CT-TAVI

 � Bicuspid 11 (7.0) 3 (9.4) 0.679

 � MSL, mm; mean (SD) 3.1±2.3 2.0±2.2 0.003

 � Annulus area, mm2; median 
(IQR)

466.1 (114.1) 517.1 (145.1) 0.099

 � Annulus perimeter, mm; 
mean (SD)

77.9±8.4 80.0±7.5 0.069

 � Ellipticity index, mean (SD) 0.2±0.06 0.2±0.06 0.466

(Continued )
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the 1-year follow-up, while the remainder (86.7%) 
remained in paroxysmal AF. NOAF was detected peri-
procedurally (day 0) in 3 (10.0%) individuals, while 7 
(23.3%) individuals were diagnosed within the first 
week (days 1–7). The remaining 20 (66.7%) individu-
als were diagnosed after the first week, continuing 
until the 1-year mark.

Other clinical outcomes are also represented in 
Table 3. A total of 15 (7.5%) patients died at 1 year, 
of which 5 (2.5%) were due to a cardiovascular cause. 
The rate of cardiovascular rehospitalization was 17.0%, 
and major vascular complication or bleeding was seen 
in 4.0%. There were 13 (6.5%) strokes (or TIA), and 3 
(1.5%) cases infective endocarditis.

Logistic Regression
Table 5 lists the univariable and multivariable logistic 
regression of prespecified predictors of PPMI. Collin-
earity was managed by selecting a single variable based 
on statistical and clinical relevance (for further details 
on management of collinearity (Table S3). Preexist-
ing RBBB (adjusted OR, 5.45 [95% CI, 1.67–17.84]; 
P=0.005), ΔHV>10 (or CHB; adjusted OR, 3.62 [95% 
CI, 1.23–10.67]; P=0.020) and pre-TAVI RAP induced 
AVW (adjusted OR, 3.70 (95% CI, 1.37–9.98); P=0.010) 
were independently associated with permanent pace-
maker implantation at 1 year.

No PPMI (n=158) PPMI (n=42) P value

 � PR, ms; median (IQR) 186.0 (43.0) 194.0 (81.0) 0.171

 � QRS, ms; median (IQR) 101.0 (44.0) 150.0 (54.0) <0.001*

 � LBBB, n (%) 38 (24.2) 10 (38.5) 0.576

 � RBBB, n (%) 15 (9.5) 9 (21.4) 0.057

Electrophysiology study

 � Pre-TAVI

  �  AH, ms; median (IQR) 104.0 (45.0) 108.5 (53.5) 0.345

  �  HV, ms; median (IQR) 56.0 (13.5) 59.0 (17.5) 0.407

  �  RAP performed, n (%) 129 (81.6) 32 (76.2) 0.511

  �  Inducible AVW, n (%) 28 (21.9) 18 (56.3) <0.001*

  Post-TAVI

 � AH, ms; median (IQR) 108.0 (59.5) 109.5 (59.5) 0.364

 � HV, ms; median (IQR) 66.0 (16.0) 77.0 (34.0) 0.075

 � RAP performed, n (%) 120 (75.9) 17 (41.5) <0.001*

 � Inducible AVW, n (%) 29 (24.2) 11 (64.7) 0.001*

 � ΔAH, ms; median (IQR) 4.0 (18.0) 6.0 (36.3) 0.281

 � ΔHV, ms; median (IQR) 6.0 (12.0) 14.0 (19.5) 0.005*

*Indicates statistical significance.
AF indicates atrial fibrillation; AH, Atrial-His interval; AVB, atrioventricular 

block; AVW, atrioventricular Wenckebach; HV, His-Ventricle interval; IQR, inter-
quartile range; LBBB, left bundle branch block; PPMI, permanent pacemaker 
implantation; RAP, rapid atrial pacing; RBBB, right bundle branch block; and 
TAVI, transcatheter aortic valve implantation. Significance defined as p < 0.05 
(in boldface). 

Table 2.  ContinuedTable 2.  Pre- and Post-TAVI Electrophysiology 
Characteristics

No PPMI (n=158) PPMI (n=42) P value

12-lead ECG

 � Baseline ECG

  �  Heart rate, ms; mean 71.6±12.7 69.6±12.3 0.184

  �  Rhythm, n (%) 0.305

   �   Sinus rhythm 89 (56.3) 25 (59.5)

   �   First-degree AVB 42 (26.6) 7 (16.7)

   �   High-degree AVB 0 (0.0) 0 (0.0)

   �   AF or flutter 27 (16.1) 10 (23.8)

 �   PR, ms; median (IQR) 180.0 (47.0) 180.0 (45.5) 0.870

  �  QRS, ms; median 
(IQR)

88.0 (24.0) 108.0 (63.0) <0.001*

  �  LBBB, n (%) 9 (5.7) 3 (7.1) 0.718

  �  RBBB, n (%) 14 (8.8) 17 (40.5) <0.001*

Immediately post-TAVI

 � Heart rate, ms; median 
(IQR)

78.0(19.5) 75.0(16.5) <0.001*

 � Rhythm, n (%) <0.001*

  �  Sinus rhythm 61 (38.6) 6 (14.3)

  �  First-degree AVB 59 (37.3) 10 (23.8)

  �  High-degree AVB 5 (3.1) 19 (45.2)

  �  AF or flutter 30 (19.0) 5 (11.9)

  �  Other 3 (1.9) 2 (4.8)

 � PR, ms; median (IQR) 196.0 (52.0) 208.0 (34.0) 0.228

 � QRS, ms; median 
(IQR)

132.0 (42.0) 152.0 (26.0) <0.001*

 � LBBB, n (%) 82 (52.9) 12 (44.0) 0.005*

 � RBBB, n (%) 16 (10.3) 10 (37.0) 0.035*

4-hour post-TAVI

 � Heart rate, ms; median 
(IQR)

74.0 (18.0) 68.0 (21.0) 0.024*

 � Rhythm, n (%) <0.001

  �  Sinus rhythm 72 (45.9) 11 (26.2)

  �  First-degree AVB 53 (33.8) 9 (21.4)

  �  High-degree AVB 2 (1.3) 15 (35.7)

  �  AF or flutter 29 (18.5) 5 (11.9)

 � PR, ms; mean, SD 190.2±32.7 207.8±40.5 0.016*

 � QRS, ms; median 
(IQR)

112.0 (45.0) 152.0 (34.0) <0.001*

 � LBBB, n (%) 53 (34.2) 11 (39.3) 0.237

 � RBBB, n (%) 14 (9.0) 11 (39.1) 0.007*

 � Other 0 (0.0) 0 (0.0)

24-hour post-TAVI

 � Heart rate (ms), median 
(IQR)

70.0(16.5) 68.0(25.0) 0.033

 � Rhythm <0.001*

  �  Sinus rhythm 83 (52.5) 9 (21.4)

  �  First-degree AVB 46 (29.1) 8 (19.0)

  �  High-degree AVB 1 (0.6) 20 (47.7)

  �  AF or flutter 28 (17.7) 5 (11.9)

(Continued )
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The regression coefficients (Table 5) of these inde-
pendently significant variables were used for risk score 
development which resulted in an area under the curve of 
0.802 (95% CI, 0.731–0.874; Figure S5). Subsequently, 
a simplified version of the model: 1 point for preexist-
ing RBBB, 1 point for ΔHV>10 (or CHB), and 1 point 
for Pre-TAVI RAP induced AVW, was found to perform 
similarly (area under the curve, 0.794 [95% CI, 0.722–
0.865]; Figure 3) and was used to form the CONDUCT-
TAVI score (Figure 3). The score distribution is presented 
in Figure 3, and a score of 0 (38.0% of the cohort) car-
ried a sensitivity of 95%, and negative predictive value of 
98% for PPMI at 1 year. The score performed similarly 
across both valve types used (P=0.307; Figure 4).

On Cox regression analyses (secondary analyses; 
Table S4), preexisting RBBB (adjusted OR, 4.35 [95% CI, 
1.23–14.12]; P=0.014) and pre-TAVI RAP induced AVW 
( adjusted OR, 4.51 [95% CI, 1.57–12.96]; P=0.005] 
remained independently significant on multivariable 
assessment. Other secondary outcomes included early 
and late PPMI, as well as persistent LBBB (Table S5). 
Preexisting RBBB remained the strongest predictor 

regardless of PPMI timing. RAP induced AVW was also 
associated with both early and late PPMI. Membranous 
septum length, ΔPR interval, periprocedural CHB, self-
expanding valves and oversizing percentage were asso-
ciated with early but not late PPMI. Post-procedure HV 
prolongation was associated with only late PPMI. Other-
wise, implantation depth and ΔPR interval were associ-
ated with persistent LBBB.

DISCUSSION
CONDUCT-TAVI is the first prospective study to combine 
demographic, anatomic, electrophysiological and proce-
dural predictors of PPMI, coupled with continuous rhythm 
monitoring follow-up to 1 year. Key findings included: (1) 
the incidence of new PPMI resulting from HGAVB was 
21.0% at 1-year, with 13.5% occurring within the first 48 
hours and 7.5% after 48 hours; (2) new persistent LBBB 
was observed in 19.1%, and NOAF in 21.7% at 1 year 
post-TAVI; (3) the independent predictors of PPMI identi-
fied were preexisting RBBB, ΔHV>10ms (or CHB), and 
pre-TAVI RAP induced AVW block, which formed the 
CONDUCT-TAVI score that had negative predictive value 
of 98%.

PPMI Secondary to High-Grade Atrioventricular 
Block
The incidence of PPMI at 1 year after TAVI has varied, 
with the PARTNER (balloon-expandable) and Evolut 
(self-expanding) low-risk cohorts reporting rates of 7.5% 
and 19.4%, respectively.14,15 Recent nonindustry spon-
sored mixed-valve studies, DEDICATE1 and UK-TAVI,2 
reported rates of 11.8% and 14.2%, respectively. We 
observed a higher incidence (21.0%) which may partly 
reflect enhanced HGAVB detection via implanted loop 
recorders. We noted 7 (3.5%) patients to have transient 
late asymptomatic HGAVB (Table S2) treated with PPMI, 
in accordance with current European16 and American17 
guidelines which advocate for permanent pacing (Class 
1) in permanent or paroxysmal second-degree Mob-
itz Type II or complete atrioventricular block (HGAVB), 
regardless of symptom status.

Conduction system recovery after TAVI is variable and 
challenging to predict. A 2021 meta-analysis reported 
over 50% of patients were no longer pacing depen-
dant at 1 year,18 aligning with our observation that 31% 
of patients had <10% ventricular pacing at extended 
follow-up (Table S2). Similarly, while immediate new 
LBBB occurred in 43.6%, it persisted at 24 hours in only 
19.1%. While these findings caution against premature 
pacemaker implantation, HGAVB often presents tran-
siently and therefore a low pacing percentage may not 
necessarily reflect a healed conduction system.

Importantly, not all post-TAVI bradyarrhythmia are 
caused via valve-induced injury. Historically, severe 

Table 3.  Primary Outcome and Clinical Outcomes

Clinical outcomes Overall (n=200)

PPMI 48 (24.0)

  PPMI secondary to HGAVB, n (%) 42 (21.0)

    PPMI secondary to early HGAVB (<48 h) 27 (13.5)

    PPMI secondary to late HGAVB (>48 h – 1 y) 15 (7.5)

PPMI secondary to tachy-brady syndrome or sick-sinus 
syndrome

6 (3.0)

Time to pacemaker, d; median 1.5 (±16.0)

Time to delayed (>48 h) pacemaker, d; median 37.0 (±87.0)

New onset LBBB

 � New LBBB immediately post-TAVI, n (%) 82/188 (43.6)

 � New LBBB at 4 h, n (%) 52/188 (27.7)

 � New LBBB at 24 h (persistent), n (%) 36/188 (19.1)

 � New LBBB at 1 mo (permanent), n (%) 39/188 (20.7)

Tachyarrhythmia (1 y)

 � NOAF, n (%) 30/138 (21.7)

  �  Time to NOAF, d; median 20.5 (68.0)

 � Ventricular tachycardia or fibrillation, n (%) 1 (0.5)

Clinical outcomes (1 y)

 � All-cause mortality, n (%) 15 (7.5)

 � Cardiovascular mortality, n (%) 5 (2.5)

 � Any prehospitalization, n (%) 60 (30.0)

 � Cardiovascular prehospitalization, n (%) 34 (17.0)

 � Major vascular complication or bleeding, n (%) 8 (4.0)

 � Stroke or TIA, n (%) 13 (6.5)

 � Endocarditis, n (%) 3 (1.5)

HGAVB indicates high-grade atrioventricular block; LBBB, left bundle branch 
block; NOAF, new onset atrial fibrillation; PPMI, permanent pacemaker implanta-
tion; TAVI, transcatheter aortic valve implantation; and TIA, transient ischaemic 
attack.

https://www.ahajournals.org/doi/suppl/10.1161/CIRCINTERVENTIONS.125.015446
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calcific aortic stenosis has been shown to independently 
prolong AV conduction, secondary to calcium infiltration 
or fibrosis.19,20 Urena et al21 reported HGAVB occurred 
in 5.5% of patients monitored the day before TAVI. In 
our single-arm post-TAVI design, the proportion of 
patients with preexisting conduction disease is difficult 
to estimate.

RBBB is a well-known risk factor, since mechanical 
valve-induced injury most commonly affects the Bundle 
of His and left bundle branch. We documented 15.5% 
of our cohort had a baseline RBBB, higher than in most 
contemporary studies, which may have also influenced 
our high incidence of PPMI. Results from the Society 
of Thoracic Surgeons/ American College of Cardiology 
registry recorded a baseline RBBB rate of 10.3%,22 while 

the PARTNER cohorts of balloon-expandable valves23 
and the 2023 OPTIMIZE PRO24 study of self-expanding 
valves had rates of 8.1% and 6.9%, respectively. In base-
line RBBB, PPMI has been reported in roughly 50% of 
cases regardless of valve type,25 and we noted a simi-
lar rate. Prophylactic PPMI before TAVI in patients with 
baseline RBBB may shorten length of stay, decrease 
procedural duration, and lower cardiovascular readmis-
sion.26,27 With prospective validation, this may represent 
a safe approach for incorporating patients with baseline 
RBBB into expedited discharge protocols.

Incorporating RAP to induce AVW at rates between 
70 and 120 bpm to specifically assess AV nodal con-
duction post-TAVI was first proposed by Krishnaswamy 
et al.6 Beyond validating their results, we demonstrate 

Table 4.  Patients With NOAF (n=30) and Description of Characteristics, Including Time to NOAF, AF 
Status at Completion of Follow-Up, Average Daily AF Burden (%), and Total AF Episodes Across Period 
of Follow-Up (Derived From Implantable Loop Recorder Data), and Whether Anticoagulation was 
Commenced Due to the Diagnosis of NOAF

Patient
Time from TAVI 
to NOAF (days)

AF status at completed 
follow-up

AF burden (aver-
age % of day)

Total AF episodes (to 
completed follow-up)

Anticoagulation 
commenced

1 14 Paroxysmal <0.1 3 Yes

2 13 Paroxysmal 13.7 304 Yes

3 4 Paroxysmal <0.1 3 Yes

4 24 Paroxysmal 0.1 47 Yes

5 1 Paroxysmal 0.3 2244 Yes

6 0 Paroxysmal 2.3 86 Yes

7 93 Paroxysmal <0.1 4 Yes

8 4 Paroxysmal 1.3 19 Yes

9 80 Paroxysmal 1.0 43 Yes

10 0 Paroxysmal 15.4 11 Yes

11 154 Paroxysmal <0.1 1 No

12 20 Paroxysmal <0.1 3 Yes

13 25 Paroxysmal 21.1 1968 Yes

14 6 Paroxysmal <0.1 35 Yes

15 253 Paroxysmal <0.1 3 Yes

16 22 Persistent 100 NA Yes

17 7 Paroxysmal 38.7 87 Yes

18 33 Paroxysmal 1.0 256 Yes

19 223 Paroxysmal <0.1 8 Yes

20 15 Paroxysmal <0.1 4 Yes

21 21 Paroxysmal 33.4 693 Yes

22 3 Persistent 100 NA Yes

23 57 Persistent 100 NA Yes

24 294 Paroxysmal <0.1 3 Yes

25 14 Paroxysmal 1.0 33 Yes

26 7 Paroxysmal 6.1 615 Yes

27 267 Paroxysmal 2.5 98 Yes

28 0 Persistent 100 NA Yes

29 93 Paroxysmal 0.6 5 No

30 42 Paroxysmal 6.9 133 Yes

AF indicates atrial fibrillation; NA, not applicable; NOAF, new onset atrial fibrillation; and TAVI, transcatheter aortic valve implantation. 
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it can be performed before TAVI and serve as an inde-
pendent predictor of PPMI, even after adjusting for other 
variables. A drawback of RAP is its futility in CHB or AF. 
On the other hand, the HV interval can be assessed in AF 
and is also less prone to vagal and medication influence. 
As a sensitive marker of infra-Hisian conduction, Rivard 
et al5 published that ΔHV>13 ms increased PPMI risk. 
We observed statistical significance at a lower threshold 
(ΔH >10 ms) and combined it with periprocedural CHB 
where it was assumed the HV interval was prolonged to 
the point of being absent.

The CONDUCT-TAVI Score combines the 3 indepen-
dent factors (baseline RBBB, ΔHV>10 ms (or CHB), or 
pre-TAVI RAP induced AVW) and demonstrated strong 
predictive accuracy (area under the curve, 0.794) with 
a linear correlation to PPMI risk (Figure 3). Notably, a 
score of 0, observed in 38% of the cohort, had a nega-
tive predictive value of 98%, which may aid implanters in 
identifying low-risk patients suitable for rapid discharge. 
Given that this score necessitates the measurement of 
the HV interval and rapid atrial pacing, it may initially 
seem limited to centers equipped to incorporate electro-
physiology studies into their TAVI procedures. However, 
our study demonstrates that mobile electrophysiol-
ogy systems provide an accessible and cost-effective 
alternative.

Self-expanding valves historically have had com-
paratively higher PPMI incidence, attributed to 
greater oversizing, radial force, and typically a deeper 
implant. However, redistribution of radial force along 
with the introduction of the cusp-overlap deployment 
technique24 have reportedly reduced PPMI rates. 
Cusp-overlap isolates the noncoronary cusp during 
deployment, thereby elongating the left ventricular 

outflow tract to achieve a precise high implant, which 
may explain why self-expanding valves did not inde-
pendently predict PPMI on our multivariable analyses. 
Similarly, factors such as oversizing, membranous sep-
tum length, and implantation depth, which are believed 
to amplify the interaction between the prosthesis and 
conduction system, did not remain significant predic-
tors on multivariable analyses.

There was no association found between calcium vol-
ume and distribution with PPMI, aligning with a recent 
meta-analysis,28 which may be due to conflicting mecha-
nisms of His Bundle injury: via direct infiltration or asym-
metrical valve expansion, driven by opposing calcium 
distribution. Similarly, we did not find any association 
between annular ellipticity and conduction, which has 
also been proposed previously.29

The comprehensive evaluation of late PPMI post-TAVI 
constitutes a notable strength of this study, particularly 
given heterogeneous prior results.8 Late PPMI occurred 
in 7.5%, with half occurring in the first month, followed 
by a tapering yet persistent risk up to 1 year (Figure 2). 
The recently published D-PACE30 scoring system for 
delayed PPMI identified self-expanding valves, implan-
tation depth, baseline RBBB, new bundle branch block, 
and PR prolongation as independent predictors in a pri-
marily retrospective cohort. However, it did not include 
anatomic and electrophysiology study-derived param-
eters, which we have shown to be significant contribu-
tors.30 Our subanalyses (Table S3) suggest that early 
PPMI was driven more by procedural factors (valve 
type, membranous septum, and oversizing), whereas 
late PPMI correlated with markers of impaired baseline 
infra-Hisian conduction, which may serve as directions 
for future research.

Figure 2. Freedom from permanent 
pacemaker implantation (PPMI) from 
high-grade atrioventricular block 
(HGAVB) at 1 year after transcatheter 
aortic valve implantation (TAVI).

https://www.ahajournals.org/doi/suppl/10.1161/CIRCINTERVENTIONS.125.015446
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New-Onset Atrial Fibrillation

Without continuous rhythm monitoring, major contem-
porary randomized trials have reported NOAF incidence 
between 7.0% and 9.8% at 1 year,14,15 while a recently 
published study used Holter monitoring to report an inci-
dence of 7.0% at 14 days post-TAVI.31 This is the first 
study to use loop recorder implantations to document the 
incidence of NOAF at 1 year after TAVI is 21.7%. The 
specific role of TAVI in triggering AF remains uncertain, as 
both age and aortic stenosis related myocardial fibrosis, 
diastolic impairment and atrial enlargement predispose 
to AF. Prior work in patients with heart failure reported 
subclinical device-detected AF in 23% at 4 years.32 We 
observed 46.5% patients either had a previous history of 
AF or developed NOAF within 1-year post-TAVI. Whether 
our findings merely indicate a heightened incidence of 

device-detected AF within the high-risk aortic stenosis 
population, or whether electrical and anatomic remodel-
ing post-TAVI directly contributes, could be a direction of 
future work.

However, the management implications of device-
detected NOAF remain unclear. The LOOP study33 which 
randomized patients with cryptogenic stroke to loop 
recorder implantations, reported increased AF detection 
and anticoagulation, but without a reduction in stroke 
risk.33 Contrastingly, a 2015 study monitored patients 
for 24 hours before their TAVI, detecting NOAF in 6.4%, 
which was associated with a 7-fold increase in 30-day 
stroke risk. Among the 13 patients in our cohort with 
ischemic stroke or TIA, 5 had known AF, while 3 were 
identified with NOAF. The thromboembolic risk may dif-
fer in TAVI populations, and prior studies conducted in 
stroke cohorts may not be generalizable. Currently, major 

Table 5.  Logistic Regression of Prespecified Variables to Predict New PPMI After TAVI

Univariable, OR 
(95% CI) P value

Multivariable, OR 
(95% CI) P value

Age, y 1.01 (0.96–1.07) 0.624

Female 0.51 (0.23–1.11) 0.091* 1.29 (0.44–3.80) 0.648

BMI 1.05 (0.98–1.12) 0.145

STS score 0.94 (0.80–1.11) 0.475

MSL, mm 0.80 (0.67–0.94) 0.008*

Annular ellipticity 0.70 (0.01–214.3) 0.901

Total DLZ calcium volume 1.00 (1.00–1.01) 0.327

NCC LVOT calcium volume 1.01 (1.0–1.01) 0.379

Pre-TAVI PR 1.00 (0.99–1.01) 0.574

ΔPR (pre/post-TAVI) 1.03 (1.01–1.05) 0.013*

RBBB 6.99 (3.07–15.96) <0.001* 5.45 (1.67–17.84)
β: 1.696*

0.005*

LBBB 1.27 (0.33–4.92) 0.726

Preexisting AF 1.15 (0.56–2.37) 0.713

Pre-TAVI HV interval 1.02 (0.99–1.05) 0.241

Post-TAVI HV interval 1.04 (1.01–1.08) 0.015*

ΔHV >10 (or CHB) 5.11 (2.29–11.40) <0.001* 3.62 (1.23–10.67)
β: 1.308*

0.020*

AVW Pre 4.59 (2.03–10.37) <0.001* 3.70 (1.37–9.98)
β: 1.287*

0.010*

AVW Post 5.75 (1.96–16.92) 0.001*

Self-expanding valve 2.77 (1.24–6.18) 0.013* 2.05 (0.40–10.66) 0.392

Annular oversizing % 1.07 (1.03–1.12) 0.002* 1.03 (0.95–1.13) 0.481

LVOT oversizing % 1.04 (1.01–1.07) 0.025*

Implant depth 1.06 (0.89–1.27) 0.508

Implant depth-MSL 0.85 (0.75–0.97) 0.013* 0.85 (0.71–1.01) 0.070

Pre- or postdilatation 1.28 (0.57–2.88) 0.551

New persistent LBBB (24 h) 0.71 (0.28–1.84) 0.482

*Indicates statistical significance.
AF indicates atrial fibrillation; AVW, atrioventricular Wenckebach; β, beta coefficient; BMI, body mass index; CHB, 

complete heart block; DLZ, device landing zone; HV, his-ventricle interval; LBBB, left bundle branch block; LVOT, left 
ventricular outflow tract; MSL, membranous septum length; NCC, noncoronary cusp; OR, odds ratio; PPMI, permanent 
pacemaker implantation; RBBB, right bundle branch block; STS, Society of Thoracic Surgeons Risk Score; and TAVI, 
transcatheter aortic valve implantation.



Rao et al

Circ Cardiovasc Interv. 2025;18:e015446. DOI: 10.1161/CIRCINTERVENTIONS.125.015446� November 2025 1045

CONDUCT-TAVI

European and American guidelines continue to recom-
mend anticoagulation for patients with a high thrombo-
embolic risk and device-detected subclinical AF episodes 
lasting longer than 5 minutes.

Limitations
The nonblinded observational design of the study may 
have introduced potential bias. The primary outcome 
(PPMI due to HGAVB) was determined at the discre-
tion of the implanter or treating cardiologist, rather than 
by the study protocol. While the 2 most common valve 
systems were used, the results should not be generalized 
to other commercially available valve platforms. Further-
more, implantation depth was estimated based on fluo-
roscopic projections, and variability in 2-cusp and 3-cusp 

views may have introduced minor measurement incon-
sistencies. Finally, as an observational cohort design, the 
study used a sensitivity-based power calculation rather 
than being specifically designed for predictive modelling. 
Consequently, the CONDUCT-TAVI score, which was 
developed and evaluated within this population, would 
benefit from external validation to enhance the model’s 
credibility.

Conclusions
This prospective study of 200 patients undergoing elec-
tive TAVI, combined with 1 year of continuous rhythm 
monitoring, suggests that the true incidence of HGAVB, 
new persistent LBBB and NOAF may be higher than 
previously recognized. Furthermore, after accounting for 

Figure 3. Receiver operator 
characteristic (ROC) curve CONDUCT-
TAVI score (top); CONDUCT-TAVI 
score distribution across cohort 
(bar graph, left axis), and respective 
predicted risk of permanent 
pacemaker implantation (PPMI) at 1 
year (line graph, right axis) with 95% 
CIs (dotted line).
AUC indicates area under the curve; 
CHB, complete heart block; HV, his-
ventricle; and RBBB, right bundle branch 
block.
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demographic, anatomic, electrophysiological and proce-
dural factors, the key independent predictors of PPMI risk 
were found to be preexisting RBBB and impaired AV nodal 
and infra-Hisian conduction. These were used to develop 

the CONDUCT-TAVI Score, which demonstrated a nega-
tive predictive value of 98% within this cohort. Incorporating 
these findings into clinical practice can enable implanters 
to more effectively stratify patients for early discharge.

Figure 4. Performance of the CONDUCT-TAVI score when arranged by valve type.
AUC indicates area under the curve; CI, confidence interval; PPM, permanent pacemaker; and ROC, received operator characteristic.
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