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Background
• The extravascular implantable cardioverter-defibrillator 

(EV-ICD) provides ATP and low energy defibrillation 
therapy while avoiding the vasculature

• EV-ICD demonstrated a low complication rate and high 
therapy success rate in pre-market studies1

• The post-market Aurora EV-ICD is equipped with a novel 
algorithm (Smart Sense) aimed at reducing inappropriate 
shock due to P-wave oversensing

• However, the chronic real-world safety and performance 
of Aurora EV-ICD is not known 

• Objective: assess the real-world safety & performance 
of the Aurora EV-ICD system through 6 months 
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1Friedman P, Murgatroyd F, Boersma LVA et al; Circulation. 2025 Jan 28: 151(4):322-332.

Anterior and lateral views of implanted EV-ICD2

2Image from: Friedman P, Murgatroyd F, Boersma LVA et al.. N Engl J Med. 2022: 387(14):1292-1302
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Study design and methods

• Enlighten is a global, multicenter, prospective, post-
market registry study assessing safety and performance of 
the Aurora EV-ICD system through the life of the device

• Characterize periprocedural outcomes

• Update on primary endpoint: Rate of chronic (> 30 days), 
system-related major complications† at 6 months 
(excluding infections and infestations)

• Rate of appropriate and inappropriate therapy at 6 months 
including a characterization of shock and ATP therapy
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• Summary data is provided through all available follow-up  

• 6-month rates were determined with the Kaplan-Meier method

786 patients with 
an implant attempt

168 implanters 23 countries

112 centers

Enlighten Study by the numbers

†Major complication defined as a complication that results in: death, permanent loss of device function due to mechanical or electrical dysfunction of the device, hospitalization, extension of a  
hospitalization by ≥48 H, or system revision 
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Pivotal1 
(N=316)

53.8±13.1

80 (25.3%)

57 (18.0%)

23 (7.3%)

28.0 ± 5.6 

38.9 ± 15.4

266 (84.2%)

127 (40.2%)

103 (32.6%)

41 (13.0%)
24 (7.6%)

45 (14.2%)

Baseline characteristics
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Characteristic
Enlighten 
(N=786)

Mean age ± SD (years) 49.0 ± 15.2

Female 225 (28.6%)

Secondary Prevention† 268 (34.1%)

NYHA Functional Class III or IV 58/784 (7.4%)

Mean BMI ± SD (kg/m2) 27.4 ± 5.8 (N=779)

Mean LVEF ± SD (%) 44.8 ± 16.0 (N=708)

Cardiomyopathy

    Ischemic

    Non-ischemic

    Hypertrophic

526/786 (66.9%)

165/786 (21.0%)

222/786 (28.2%)

146/786 (18.6%)
Primary/idiopathic electrical disease 133/784 (17.0%)

Atrial fibrillation 109/786 (13.9%)
†Determined based on history of cardiac arrest, ventricular fibrillation, or sustained ventricular tachycardia (Enlighten only)
1Friedman P, Murgatroyd F, Boersma LVA et al; Circulation. 2025 Jan 28: 151(4):322-332.
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Implant procedure

• 99.2% (780/786) tunneling and lead placement success

• 96.2% (756/786) completed the procedure with a device

• Mean procedure time (1st incision to final suture) was 
81.0±38.2 min 

• Mean R-wave amplitude at implant was 2.9±1.6 mV 
(N=731 reported)

• 98.0% (722/737 reported) met P- and R-wave criteria† 
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†R-wave amp ≥1mV; P-wave not present, P-wave at which no longer sensed ≤0.2mV or sensitivity ≤0.3mV and ratio of R-wave ≥10

Enlighten Study patient flow chart
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Defibrillation testing
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• 99.0% (701/708 reported) defibrillation testing 
success when performed at implant

• Mean energy successful was 31.2±4.3J

• 88.4% (569/644 reported) of those tested at 
≤30J were successful

*Defibrillation testing was performed per physician discretion/standard of care

Defibrillation testing flow chart
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Intraprocedural complications

• Six intraprocedural major complications† related to the system and/or procedure. All 
resolved without any lasting effects

• Prolonged hospitalization to repeat defibrillation test (N=2), re-position device (N=2), replace 
lead due to lead movement (n=1)

• Pneumothorax (N=1); prolonged hospitalization to monitor patient and no intervention required

• No procedures required emergency surgical intervention
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†Defined as death, permanent loss of device function due to mechanical or electrical dysfunction of the device, hospitalization, prolonged hospitalization by 48 hours or more, or system revision
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Primary endpoint

• Primary endpoint† will be assessed at 5 years

• 97.8% freedom from chronic system-related 
major complications at 6 months (Figure) 

• In line with Pivotal (98.0% at 6 months)

• 8 system-related major complications in 8 
patients:

• Inappropriate shock delivery ‡ (N=5)

• Lead dislodgement (N=2)

• Implant site pain (N=1)
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Freedom from system-related major complications

99.0%
97.8%

†Pre-determined endpoint with the FDA: defined as chronic (>30 days) system-related major complications (excluding infections & infestations)
‡Not inclusive of all inappropriate shocks that occurred, only those that met the definition of the primary endpoint
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Infections

• 11 of 786 (1.4%) patients with an implant attempt had a major system- and/or procedure-
related infection (10 resolved, 1 pending)

• System explanted (N=6)

• Antibiotics only (N=3) 

• Wound or pocket revision (N=2)

• No cases of mediastinitis, sepsis, or endocarditis related to the system and/or procedure
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• 5.2% rate of first appropriate therapy at 6 months 
(Figure) 

• 195 total appropriately treated episodes in 44 
patients through mean of 7.9 months follow-up:

• 100% (47/47) shock success for discrete 
spontaneous VT/VF episodes

• 95.7% (45/47) first shock success (one episode 
required 2 shocks; one episode required 3) 

Appropriate therapy
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Rate of first appropriate therapy

Shock only
67.2%

ATP only
22.6%

Both 
10.3%

195 total appropriately treated episodes

1.6%

1.6%

0.3%

3.6%

1.4%

5.2%

4.2%

2.6%

2.9%

Any therapy
Shock
ATP
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Characterization of ATP

• 66.9% adjusted† ATP success rate (60.3% raw success rate) through a mean of 7.9 
months follow-up 

• 44 shocks avoided in 17 patients because of ATP through all follow-up

• No patients had ATP programmed ‘Off’ after receiving ambulatory therapy
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†Adjusted using Generalized Estimating Equations (95% CI: 48.2%, 81.4%) 

Example of a successful ATP 

Ventricular Tachycardia Sinus RhythmATP
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Inappropriate shock

• 5.5% rate of first inappropriate shock at 6 months 
(Figure) 

• 66 total inappropriate shocks in 43 patients 
through a mean of 7.9 months follow-up

• 32.1% lower rate than what was observed in 
Pivotal (8.1% rate at 6 months1)
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Rate of first inappropriate shock

1Friedman P, Murgatroyd F, Boersma LVA et al; Circulation. 2025 Jan 28: 151(4):322-332.

5.5%

4.2%

1.5%
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Inappropriate shock reduction

• 33.3% of inappropriate shocks due to PWOS in Enlighten (Figure) 

• 34.8% reduction in the proportion of inappropriate shock due to 
PWOS compared to Pivotal1 (51.1% due to PWOS in Pivotal)

• 100% (698/698) reported having Smart Sense programmed ‘On’ 
at discharge or 1-week post-implantation

• Other strategies to reduce inappropriate shock:

• Device programming: change sensing vector, increase detection 
time, adjust sensitivity, Oversense Prevention feature

• Implantation technique (98.0% met R- and P-wave criteria)
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1Friedman P, Murgatroyd F, Boersma LVA et al; Circulation. 2025 Jan 28: 151(4):322-332.

Causes of inappropriate shock

Noncardiac 
Oversensing
(25, 37.9%)

PWOS
(22, 33.3%)

AF, SVT
(14, 21.2%)

Other
(5, 

7.6%)

Other: NSVT, TWOS, EMI 
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Electrical performance

• Mean pacing capture threshold at implant was 5.8±2.0 V (N=401 reported)

• R-wave measurements remained stable while lead impedance increased through 6 months (Figure)
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R-wave amplitude Lead impedance

Implant                 6 M Implant                 6 M
(N=739)                 (N=603)(N=731)                 (N=554)

2.6 2.6
380

475

*All measurements at Ring1 to Ring2 vector
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Limitations
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• Post-market registry with incomplete data and no control group

• Short follow-up time to date; not all patients have reached 6 months of follow-up
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Conclusions
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Preliminary evidence from a large real-world cohort with more than a third secondary prevention 
patients, the Aurora EV-ICD has demonstrated:
• A high implantation success rate & low rate of chronic complications through 6 months
• 99.2% achieved tunneling and lead placement success
• 96.2% completed the procedure with a device
• 97.8% freedom from system-related major complications at 6 months
• Low rate of major infection (1.4%), none resulting in mediastinitis, sepsis, or endocarditis

• Effective appropriate therapy
• 5.2% rate of first appropriate therapy at 6 months 
• 100% shock success for discrete spontaneous episodes
• 66.9% GEE-adjusted ATP success rate (60.3% raw success rate) avoiding 44 shocks in 17 patients

• Reduced inappropriate shock rate compared to Pivotal1

• 5.5% inappropriate shock rate at 6 months versus 8.1% in Pivotal (32% reduction)
• 34.8% reduction in proportion of inappropriate shocks caused by PWOS compared to Pivotal 

1Friedman P, Murgatroyd F, Boersma LVA et al; Circulation. 2025 Jan 28: 151(4):322-332.
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