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Introduction

The use of implantable cardioverter-defibrillators 

(ICDs) has become a cornerstone in managing 

patients at risk of sudden cardiac death due to 

ventricular arrhythmias such as ventricular 

tachycardia and ventricular fibrillation. While ICDs 

have revolutionized the treatment of cardiac 

arrhythmias and significantly reduced sudden cardiac 

death in high-risk patients, their use is not without 

potential complications. These include tricuspid 

regurgitation (TR), heart failure, and mortality1. 

Although it is known that TR can be a complication of 

ICD placement2, the morbidity and mortality rates 

among patients who develop TR post-ICD placement 

are not fully understood.

Methods

The TriNetX Database was queried and analyzed 

using the United States Collaborative Network and 

online analysis tools. This portion of the analysis is 

deemed IRB-exempt, as all data is de-identified. 

Patients were selected based on percutaneous ICD 

placement, with or without endoscopy. Patients with 

TR or other tricuspid valvular diseases prior to the 

procedure were excluded. We compared patients who 

developed TR after ICD placement (Cohort 1) to 

those who did not develop TR after ICD placement 

(Cohort 2) and analyzed primary and secondary 

outcomes. The primary outcome was death and the 

secondary outcome was right heart failure (RHF).

Table 1 Cohort demographic characteristics for cohorts 1 and 2 after propensity score 

matching.

Results

After propensity score matching, each group consisted 

of 11,393 patients. Cohort 1, those who developed TR 

after ICD implantation, had a 42% mortality risk, while 

Group 2 had a 31% mortality risk, with an odds ratio 

(OR) of 1.6 and a 95% confidence interval (CI) of 1.5-

1.7. There was a nearly five-fold increase in the risk of 

right heart failure (RHF), with an OR of 4.855 and a CI 

ranging from 4.03 to 5.84 when comparing patients with 

TR after ICD implantation (Cohort 1) to those without 

TR after ICD implantation (Cohort 2).
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Conclusion

This large, database-queried study supports our 

hypothesis that patients who develop TR after ICD 

placement have an increased risk of right heart failure 

and death compared to those who do not develop TR 

after ICD placement. In this study, the development of 

TR after ICD placement was associated with a 60% 

higher mortality risk (OR = 1.6), reinforcing TR as a 

significant predictor of poor prognosis.  In addition to 

the increased mortality risk, we observed a nearly 

five-fold increase in the risk of right heart failure 

(RHF). This substantial increase in heart failure 

events further highlights the clinical significance of TR 

in this population, suggesting that patients with post-

ICD TR are much more likely to experience 

hemodynamic decompensation, likely due to the 

added burden on the right ventricle. The exact 

mechanisms underlying the elevated morbidity and 

mortality in these patients warrant further 

investigation. We propose that differences in 

procedural techniques and the device's interaction 

with patient anatomy may account for the variations in 

post-procedural outcomes. Future studies should aim 

to elucidate the relationship between TR and post-

ICD cardiac outcomes, incorporating hemodynamics 

and imaging. Additionally, due to the retrospective 

nature of this study, we are limited in exploring 

temporal relationships, which could provide further 

insight into this pathological process.
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Hypothesis

Patients who develop 

TR as a result of ICD 

placement have 

increased rates of 

subsequent right heart 

failure and all-cause 

mortality.

Table 2 Number of patients (n), odds ratios, and confidence intervals (CI) for the 

outcomes of right heart failure and death between cohorts 1 and 2.

Figure 3 Percent of patients who developed right heart failure (RHF) and death in 

cohort 1 and cohort 2.

Cohort 1 Cohort 2 P-value

Age

Mean 64.9 64.9 0.692

St. Dev 14.7 14.5

Sex

Male 7,764 (68.1%) 7,770 (68.2%) 0.932

Female 3,473 (30.5%) 3,467 (30.4%) 0.931

Race

White 7,797 (68.4%) 7,770 (68.2%) 0.701

Black 1,791 (15.7%) 1,824 (16.0%) 0.55

Asian 260 (2.3%) 254 (2.2%) 0.789

Unknown 1,249 (11.0%) 1,249 (11.0%) 0.966

Outcome n, Cohort 1 n, Cohort 2

Odds 

Ratio 95% CI

Death 4783 3554 1.61 (1.52, 1.70)

RHF 636 140 4.855 (4.04, 5.84)

Figure 2 Illustration of query and screening technique on TriNetX.

Figure 1 Illustration of ICD and the 

tricuspid valve created on 

Biorender.com. AL = Anterior Leaflet, 

SL = Septal Leaflet, PL = Posterior 

Leaflet.
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