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Summary of Clinical Study

The Aveir™ DR i2i Study was performed to establish a reasonable assurance of safety and effectiveness of the Abbott Medical Aveir dual-chamber (DR)
leadless pacemaker (LP) system in patients indicated for DDD(R) pacing in the US, Canada, Europe, and Asia Pacific. Data from this clinical study were the
basis for the PMA approval decision.

The Aveir DR i2i Study was a first-in-human clinical evaluation of the Aveir DR LP system. The Aveir DR LP system is considered an expanded technology from
the Abbott Medical Aveir single-chamber (VR) LP system.

The Aveir DR i2i Study met the specified performance goals for both the safety (freedom from serious adverse device effects) and effectiveness (acceptable
atrial LP pacing and sensing, AV synchrony) endpoints. These results showed that the Aveir DR LP system is safe and effective for DDD(R) pacing, and the
Aveir atrial LP is safe and effective for AAI(R) pacing. Finally, the results from the upgrade cohort supported the upgradeability of the Aveir VR LP to an Aveir
DR LP system for subjects indicated for DDD(R) pacing.

Study Design

The Aveir™ DR i2i study wasa prospective, multi-center, international, single-arm, pivotal investigational study designed to evaluate the safety and
effectiveness of the Aveir DR system in a subject population indicated for a DDD(R) pacemaker. The primary objectives of this study were to evaluate the
safety and effectiveness of the Aveir DR system through 3 months post-implant in a subject population indicated for a DDD(R) pacemaker system.

The clinical investigation was designed to enroll up to 550 subjects from up to 85 participating centers from the United States, Canada, Europe, and Asia
Pacific. The 550 subjects included at least 300 de novo subjects (i.e., no prior pacemaker implantation) in a “full analysis population” to evaluate the primary
endpoints and up to 200 additional de novo subjects that were enrolled continuously after the first 300 de novo subject enrollments. The additional 200 de
novo subjects were included in the study design in the event more subjects were needed to evaluate the primary endpoints based on the results of a planned
interim analysis.

In addition to the 300 enrolled de novo subjects, up to 50 subjects who were previously implanted with the Aveir VR LP single chamber system were also
permitted to concurrently enroll with the de novo subjects from the full analysis population to evaluate the upgradeability to an Aveir DR LP system. This part
of the study evaluated upgradeability, a key feature of the Aveir DR System, in which an atrial LP is implanted and functionally paired with a pre-existing Aveir
VR LP, resulting in dual-chamber therapy in a DDD(R) (or other) pacing mode. Since the Aveir VR upgrade population is a separate population from the full
analysis cohort, the clinical outcomes from this population did not contribute toward the primary or secondary endpoints and are thus reported separately.
The study used an independent Data Safety Monitoring Board (DSMB) that was responsible for informing Abbott Medical of any safety or compliance issues
and a Clinical Events Committee (CEC) that was responsible for adjudicating adverse events reported during the IDE study. The study also used an
independent ECG Core Laboratory that evaluated Holter data collected from sites to determine AV synchrony success.

The subject follow-up period was necessary to demonstrate safety and effectiveness. Additionally, during this follow-up period, the sponsor would identify
any residual risks and complications. Subjects were to undergo the following assessments as described in the study flow diagram in the following figure.

Figure 1. Phase 2 Follow-Up Schedule Flowchart

Informed Consent
(Enroliment)

Impant
Attempted?

Withdraw Subject

LPs
Implanted?

Follow Subject for
30 days then Withdraw

1 Month Post- 30 subjects for
Implant Visit BMWT protocol
30 subjects for
CAEP protocol
50 subjects for
24hr Holter

3 Month Post-
Implant Visit

6 Month Post-
Implant Visit
12 Month Post-
Implant Visit

Every 6 Months Post-
Implant Until Study
Completion

Clinical Inclusion and Exclusion Criteria
Enroliment in the study was limited to patients who all of the following inclusion criteria:

Subject must have at least one of the clinical indications before device implant in adherence with ACC/AHA/HRS/ESC dual chamber pacing guidelines

Subject is 218 years of age or age of legal consent, whichever age is greater

Subject has a life expectancy of at least one year

Subject is willing to comply with clinical investigation procedures and agrees to return to clinic for all required follow-up visits, tests, and exams

Subject has been informed of the nature of the clinical investigation, agrees to its provisions and has provided a signed written informed consent,
approved by the IRB/EC



Patients were not permitted to enroll in the study if they met any of the following criteria:

Subject is currently participating in another clinical investigation that may confound the results of this study as determined by the sponsor

Subject is pregnant or nursing and those who plan pregnancy during the clinical investigation follow-up period

Subject has presence of anatomic or comorbid conditions, or other medical, social, or psychological conditions that, in the investigator’s opinion, could
confound the assessment of the investigational device, implant procedure, or both; as well as limit the subject’s ability to participate in the clinical
investigation or to comply with follow-up requirements of the clinical investigation results

Subject has a known allergy or hypersensitivity to <1 mg of dexamethasone sodium phosphate (DSP) or any blood- or tissue-contacting material listed in
the IFU

Subject has an implanted vena cava filter or mechanical tricuspid valve prosthesis

Subject has pre-existing, permanent endocardial pacing or defibrillation leads (does not include lead fragments)

Subject has current implantation of either conventional or subcutaneous implantable cardioverter defibrillator (ICD) or cardiac resynchronization therapy
(CRT) device

Subject has an implanted leadless cardiac pacemaker (except for an Aveir™ ventricular LP)

Subject is implanted with an electrically-active implantable medical device with stimulation capabilities (such as neurological or cardiac stimulators)

NOTE: Does not apply to a medical device with no known impact to the Aveir LP system, including the Aveir Link Module. Patient evaluation and the
decision to implant the LP should include consideration of the presence of other active implantable devices and consultation with the sponsor or
manufacturer of the co-existing device.

= Subject is unable to read or write

Clinical Endpoints

The following sections summarize the clinical endpoints of the Aveir™ DR i2i Study.

Primary Objectives

The primary objectives of this study were to evaluate the safety and effectiveness of the Aveir™ DR LP system through 3 months post-implant in a subject
population indicated for a DDD(R) pacemaker system.

Secondary Objectives

The secondary objectives of this study were to evaluate the safety and effectiveness of the Aveir™ atrial LP through 3 months post-implant in a subject
population indicated for a DDD(R) pacemaker system to support an indication for AAI(R) pacing.

Primary Safety Endpoint

The primary safety endpoint evaluated the 3-month Aveir™ DR LP system complication-free rate (CFR) based on CEC adjudication of adverse events. A
complication is defined as a device-or-procedure-related serious adverse device effect (SADE), including those that prevented initial implantation (includes
both atrial LP and ventricular LP complications and implant procedure-related complications).

The primary analysis population for the primary safety endpoint analysis was based on subjects in the full analysis population, and the analysis was
conducted on all subjects with data available for the evaluation.

Secondary Safety Endpoint

The secondary safety endpoint evaluated the 3-month Aveir™ atrial LP related CFR based on CEC adjudication of adverse events. The secondary safety
endpoint was evaluated if the primary endpoints were met. An atrial LP complication was defined as an atrial device- or procedure-related SADE, including
those that prevented initial LP implantation. Complications exclusively related to the ventricular LP or its delivery and retrieval were not considered atrial LP
complications and were excluded from this evaluation. Complications where the relationship could not exclusively be determined to be related to the
ventricular or atrial LP were considered atrial LP complications (e.g., femoral access complications, embolism, etc.).

The secondary safety endpoint analysis was based on de novo subjects in the full analysis population.

Primary Effectiveness Endpoint #1

The primary effectiveness endpoint #1 evaluated the 3-month composite success rate (Rate) evaluating acceptable atrial pacing thresholds and P-wave
amplitudes in de novo subjects. These de novo subjects are the evaluable population within the full analysis population.

The acceptable ranges for atrial sensing and pacing which define success criteria are shown in the following table.

Table 1. Acceptable Ranges for Sensing and Pacing

Parameter Acceptable Test Values
Pacing voltage Pacing threshold <3.0 V at 0.4 ms
P Sensitivity P-wave amplitude 21.0 mV

Primary Effectiveness Endpoint #2

The primary effectiveness endpoint #2 evaluated the 3-month AV synchrony success rate at rest/seated using a Holter monitor in-clinic. AV synchrony success
was defined as subjects with a paced or sensed ventricular beat within 300 ms following a paced or sensed atrial beat for at least 70% of evaluable cardiac
cycles.

Secondary Effectiveness Endpoint

The secondary effectiveness endpoint included the evaluation of an appropriate and proportional rate response of the atrial LP during a Chronotropic
Assessment Exercise Protocol (CAEP). The secondary effectiveness endpoint was evaluated if the primary endpoints and secondary safety endpoint were met.

Subject Accountability

The Aveir™ DR i2i Study enrolled a total of 300 subjects within the full analysis population from 55 investigational sites. The full analysis population included
the first 300 consecutive de novo subjects who provided written informed consent and had an attempted implant. A de novo subject was a subject who did
not have an implanted pacemaker on the date of consent through the date of the attempted Aveir LP implant.

The study enrolled the first subject on February 2, 2022 and enrolled the final subject in the full analysis population on August 5, 2022. A total of 184 subjects
(61.3%) were enrolled in the United States, 89 subjects (29.7%) were enrolled in Europe, and 27 subjects (9%) were enrolled in Canada. In total, 116 subjects
(38.7%) were enrolled outside the United States (OUS).



The final 6-month follow-up visit for all subjects within the full analysis cohort occurred on February 1, 2023. The maximum enrollment per site was less than
15% of the total subjects required to evaluate the primary endpoints (i.e., 45 subjects). By the cut-off date of February 3, 2023, the full analysis population
had a mean follow-up duration of 6.4+1.6 subject-months (median duration 6.0 subject-months) with a cumulative total of 1,907 subject-months.

The following figure shows the disposition of all 300 subjects within the full analysis population. All subjects within this population had an attempted implant
procedure where there was an attempt to implant both the atrial and ventricular LPs. All subjects either completed their 6-month visit or passed the window
for their 6-month visit by the data cut-off date

Figure 2. Disposition of subjects
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The following table summarizes the reasons for all subject discontinuations and withdrawals.

Table 2. Subject withdrawals and discontinuation through 6 months (full analysis population)

Withdrawal Reason Percent (Number) of Subjects (N=300)

System explant and not re-implanted 0.3% (1/300)
Subject death 1.3% (4/300)
Total 1.7% (5/300)

Five (5) subjects (1.7%) withdrew or discontinued from the study by the end of each subject’s 6-month visit window (210 days post-implant). Four (4)
subjects discontinued due to subject death. Among these 4 deaths, 3 subjects died prior to their 3-month visit, while 1 subject died between the 3-month

and 6-month visits.
One subject discontinued due to system explant between the 3-month and 6-month visits. This subject had both atrial and ventricular LPs explanted due to a

medical condition change and commercial CRT-P device upgrade and was not re-implanted with Aveir LPs.

Study Population Demographics and Baseline Parameters

The following table shows the baseline demographics for all 300 subjects within the full analysis population. Overall, the demographics represent a typical
dual-chamber pacemaker population, with a mean subject age of 69.2 + 13.5 years (median age 72 years); 62.3% were male.

Race and ethnicity data were not collected at European centers due to local data privacy regulations. For this reason, the race and ethnicity data that follow
represent the demographics from US and Canadian centers only.

Among the 211 subjects where demographic data was provided (excluding declined data), 94.8% identified as white or Caucasian, 2.8% identified as black or
African American, and 2.4% identified as Asian. Additionally, 4.7% identified with the ethnicity of Hispanic or Latino. One subject who identified as white also
identified as American Indian or Alaskan Native. This is similar to the typical US population who have recently received dual-chamber transvenous
pacemakers. Among US Medicare Fee-For-Service patients implanted with dual-chamber pacemakers between January 2019 and December 2019, 88.8%
identified as white or Caucasian, 5.7% identified as black, and 1.4% identified as Asian.

Table 3. Baseline demographics

Characteristics All Subjects
(N=300)
Gender
Male 62.3% (187/300)
Female 37.7% (113/300)
Age (years)

Mean + SD (n)

69.2 + 13.5 (300)

Median (Q1, Q3)

72.0 (63, 79)

(Min, Max) (20.0, 90.0)

Height (cm)
Mean + SD (n) 171.6 +10.1 (300)
Median (Q1, Q3) 172.7 (164.5, 180.0)
(Min, Max) (20.0, 90.0)

Weight (kg)

Mean + SD (n)

82.9 +19.1 (300)




Table 3. Baseline demographics

Characteristics

All Subjects
(N=300)

Median (Q1, Q3)

81.7 (70.0,92.5)

(Min, Max)

(43.5,163.3)

BMI (kg/m?)

Mean + SD (n)

28.1 +5.6 (300)

Median (Q1, Q3)

27.5(24.4,31.2)

(Min, Max)

(15.1, 49.7)

Ethnicity

Hispanic or Latino

3.3% (10/300)

Not Hispanic or Latino

67.0% (201/300)

Declined/Unable to disclose

29.7% (89/300)

Race

American Indian or Alaska Native

0.3% (1/300)

Asian 1.7% (5/300)
Chinese 60.0% (3/5)
Korean 20.0% (1/5)
Other Asian 40% (2/5)
Black or African American 2.0% (6/300)
White 66.7% (200/300)
Declined/Unable to disclose 29.7% (89/300)

The following table summarizes the medical history for all subjects in the full analysis population. Only subjects who had at least one of the indications in the
ACC/AHA/HRS/ESC dual-chamber pacing guidelines were eligible to enroll.

The most common primary indication in the Aveir™ DR full analysis population was sinus node dysfunction (63.3%). This indication included patients with the
following conditions: sinus bradycardia, sinus arrest, brady-tachy syndrome, sick sinus syndrome, supra-ventricular tachycardias alternating with periods of
bradycardia or asystole, and symptomatic chronotropic incompetence. New sinus node dysfunction (SND) associated with symptoms or hemodynamic
instability unresolved after surgery were also included within this population.

The second most common indication was AV block (33.3%). Among this population, the most predominant heart block severities were 3rd degree AV block
(41.0%) and 2nd degree type 2 (34.0%), irrespective of symptoms. The AV block population also included symptomatic 1st degree AV block (11.0%) and
symptomatic 2nd degree type 1 AV block (14.0%).

Finally, 2.0% and 1.3% of the population included those with vasovagal syncope and conduction disorders with 1:1 AV ventricular conduction, respectively.
Subjects with these conduction disorders included those with alternating bundle branch block, Kearns-Sayre syndrome, and Anderson Fabry disease with
QRS prolongation.

Table 4. Medical history (full analysis population)

Characteristics All Subjects
(N=300)

Primary pacemaker indication

Sinus node dysfunction 63.3% (190/300)

Atrioventricular (AV) block 33.3% (100/300)

1st degree 11.0% (11/100)
2nd degree —type 1 14.0% (14/100)
2nd degree — type 2 34.0% (34/100)
3rd degree 41.0% (41/100)

Conduction disorder with 1:1 AV conduction  1.3% (4/300)

Vasovagal (reflex) syncope 2.0% (6/300)

Congestive heart failure

Congestive heart failure 12.3% (37/300)

Class | 18.9% (7/37)
Class lI 56.8% (21/37)
Class Il 8.1% (3/37)

NYHA assessment not done

16.2% (6/37)

No congestive heart failure

87.7% (263/300)

LV ejection fraction

Mean + SD (n)

59.6 + 6.9 (226)

Median (Q1, Q3)

60.0 (55.0, 65.0)




Table 4. Medical history (full analysis population)

Characteristics All Subjects
(N=300)
(Min, Max) (40.0, 77.0)

History of tobacco use

35.7% (107/300)

Hypertension

67.0% (201/300)

Controlled with medications

95.0% (191/201)

Uncontrolled

4.5% (9/201)

Diabetes 25.0% (75/300)
Typell 6.7% (5/75)
Type Il 93.3% (70/75)

Diabetes current status

Controlled with diet

12.0% (9/75)

Controlled with medications

88.0% (66/75)

Hyperlipidemia

61.3% (184/300)

Controlled with diet

13.6% (25/184)

Controlled with medications

82.1% (151/184)

Uncontrolled

4.3% (8/184)

Peripheral vascular disease

13.0% (39/300)

Cardio-pulmonary history

Coronary artery disease

34.0% (102/300)

Mycardial infarction

11.7% (35/300)

Unstable angina

5.7% (17/300)

Prior ablation

20.0% (60/300)

AV junction

1.7% (1/60)

AFib/Aflutter

78.3% (47/60)

SVT

11.7% (7/60)

Other

13.3% (8/60)

Tricuspid valve disease

24.3% (73/300)

Insufficiency/prolapse/regurgitation

98.6% (72/73)

Repair/replacement

4.1% (3/73)

Arrhythmia history

Ventricular

4.3% (13/300)

Nonventricular/supraventricular

45.0% (135/300)

Medications

Antiarrhythmics (Class 1)

4.7% (14/300)

Antiarrhythmics (Class I11)

9.7% (29/300)

Anticoagulants

31.0% (93/300)

Antiplatelets

39.0% (117/300)

ACE inhibitors

22.0% (66/300)

Angiotensin Il receptor blockers

23.0% (69/300)

Beta blockers

23.7% (71/300)

Prior extractions

Transvenous lead extraction

8.0% (24/300)

Leadless pacemaker extraction

0.7% (2/300)

Prior percutaneous procedures

TAVR

2.3% (7/300)

Mitral valve replacement/repair

2.7% (8/300)

Tricuspid valve intervention

1.0% (3/300)

Percutaneous coronary intervention

16.3% (49/300)

Left atrial appendage closure (LAAC)

3.7% (11/300)




Table 4. Medical history (full analysis population)

Characteristics All Subjects
(N=300)
Peripheral vascular intervention of femoral ~ 2.3% (7/300)
veins

Prior open heart surgical procedures

CABG 10.3% (31/300)
Heart transplant 0.3% (1/300)
Ventricular assist device 0.3% (1/300)
Aortic valve replacement 4.7% (14/300)
ASD/PFO closure 0.3% (1/300)
Other 1.7% (5/300)
Right atrial tissue modification 6.7% (20/300)
Right atrial appendix removed 10.0% (2/20)
Uncorrected atrial septal defect 0.3% (1/300)

A majority of the full analysis population was comprised of patients with hypertension, hyperlipidemia, and a history of cardio-pulmonary disease with rates
of 67.0%, 61.3%, and 51.3%, respectively. Additionally, at least 25% of subjects had any of the following comorbidities: diabetes, a history of nonventricular
or supraventricular arrhythmias (or both), and a history of tobacco use. Thirty-nine percent (39.0%) and 31.0% of subjects were on antiplatelet or
anticoagulation drug therapy at the time of consent, respectively.

Overall, 20.0% of the full analysis population had a prior history of ablation, of which 78.3% had prior atrial fibrillation or atrial flutter ablation.

Most of the subject population also had prior cardiovascular interventions or surgeries, including 26 subjects (8.7%) with a history of transvenous lead or
leadless pacemaker extraction. There were 53 subjects (17.7%) with prior open heart surgical procedures. The study did not require a waiting period
between prior percutaneous or surgical procedures and the Aveir DR implant procedure. Subjects were only excluded if, in the investigator’s opinion, the
presence of anatomic or comorbid conditions could confound the assessment of either or both the investigational device and implant procedure, or could
limit the subject’s ability to participate in the clinical investigation or to comply with follow-up requirements of the clinical investigation results.

Finally, there were 20 subjects (6.7%) with a history of a surgery or intervention where the right atrial tissue may have permanently been modified during the
procedure, two of which had their right atrial appendix removed. These modification procedures also included right atrial ablation, Cox-maze, aortic valve
replacement, and bypass surgery cannulation.

Safety and Effectiveness Results

The following sections summarize the safety and effectiveness results of the Aveir™ DR i2i Study.

Primary Safety Endpoint

The primary analysis population for the primary safety endpoint was based on subjects in the full analysis population. The full analysis population included
the first 300 consecutive de novo subjects who provided written informed consent and had an attempted implant. The primary safety endpoint evaluated a
3-month complication-free rate (CFR) based on CEC adjudication of adverse events. In addition, a 6-month primary safety analysis evaluated a 6-month CFR
based on CEC adjudication of adverse events. A complication was defined as a device-or-procedure-related serious adverse event. This definition of
complication was equivalent to the term “SADE” (serious adverse device effect). Complications included atrial LP, ventricular LP, and implant procedure-
related complications.

A serious adverse device effect (SADE) is any untoward medical occurrence that would happen in a subject or other person and related to the investigational
device, comparator, or procedure, and meets the definition of serious, but is not unanticipated. Serious is defined as meeting at least one of the following
criteria:

= Led to death
= Led to serious deterioration in the health of the subject that resulted in one of the following conditions:
— Life-threatening illness or injury
— Permanent impairment of a body structure or a body function
Inpatient or prolongation of existing hospitalization
— Medical or surgical intervention to prevent life-threatening illness or injury or permanent impairment to a body structure or a body function

— Chronic disease

= Led to fetal distress, fetal death, or a congenital abnormality or birth defect
The primary safety endpoint analysis was only conducted on subjects within the full analysis population with data available for evaluation. For the 3-month
endpoint analysis, subjects who withdrew from the study or died prior to the 3-month follow-up visit (lower window) without an event (SADE) were excluded
from this analysis. Only SADE events that occurred on or before the 3 months (up to 90 days from the attempted implant date) were included in the primary
safety endpoint analysis. For the 6-month analysis, subjects who withdrew from the study or died prior to the 6-month follow-up visit (lower window)
without an event (SADE) were excluded from this analysis. Only SADE events that occurred on or before the 6 months (up to 180 days from the attempted
implant date) were included. To eliminate the possible impact of COVID-19, safety events (SADEs) that were adjudicated as related or possibly related to
COVID-19 by the CEC were excluded from the analyses.
For the 3-month endpoint analysis, among the 300 evaluable subjects, 29 subjects experienced 35 complications (i.e., SADEs as adjudicated by the CEC).
Therefore, 90.3% of subjects were free from complications within 3-months post-implant. The one-sided 97.5% lower confidence bound (or the lower bound
of the two-sided 95% confidence interval) for the CFR was 87.0% and exceeded the performance goal of 78% (p<0.0001). Hence, the null hypothesis is
rejected at the 2.5% significance level, and it is concluded that the primary safety endpoint was met. The following table summarizes these results.
For the 6-month analysis, among the 294 evaluable subjects, 32 subjects experienced 38 complications (i.e., SADEs as adjudicated by the CEC). Therefore,
89.1% of subjects were free from complications within 6-months post-implant. The one-sided 97.5% lower confidence bound (or the lower bound of the two-
sided 95% confidence interval) for the CFR was 85.6%.



Table 5. Primary safety analysis

Analysis Number of Number of Number of % Subjects 95% Confidence P-value? (PG=78 Endpoint Met
Subjects in Events Subjects with Meeting Success  |ntervall %) (Yes/No)?
Analysis Events Criteria

Primary Safety 300 35 29 90.3% [87.0%, 93.7%] <0.0001 Yes

Endpoint at 3

months

Primary Safety 294 38 32 89.1% [85.6%, 92.7%] NA NA

Endpoint at 6

months

1 Normal approximation interval

2 From Z-test

The following table summarizes all 40 SADEs that took place within the 6-month visit window among the full analysis population. Thirty-five (35) of the
SADEs within the following table contributed toward the 3-month primary safety endpoint analysis; two events were not included. One pulmonary embolism
complication was related to COVID-19 and therefore did not contribute toward the primary safety endpoint analysis. One pre-syncope complication took
place after 90 days post-implant but was still within the 3-month visit window, and therefore it also did not contribute toward the primary safety endpoint
analysis.

Thirty-eight (38) of the SADEs contributed toward the 6-month primary safety analysis; two events were not included. One pulmonary embolism
complication was related to COVID-19 and therefore did not contribute toward the primary safety endpoint analysis. One oversensing complication took
place after 180 days post-implant but was still within the 6-month visit window, and therefore it also did not contribute toward the primary safety analysis.

Table 6. Serious adverse device effects through 6 months (CEC adjudicated, full analysis population)

Event Description? Number of  Percent of Related to Aveir Related to Relatedto  Related to Related to Related to
Events Subject with Implant Aveir Aveir Atrial  Aveir Aveir CcoviD-193
Events % (n/N)  procedure? Ventricular LP2  LP2 Delivery Delivery
Catheter RV2 Catheter RA2

Cardiac arrhythmia — 9 3.0% (9/300) 8 0 7 0 1 0
atrial fibrillation
Device dislodgement 5 1.7% (5/300) 0 0 5 0 0 0
Inadequate fixation 3 0.7% (2/300) 3 0 1 0 2 0
during implant without
LP migration
Urinary retention 3 1.0% (3/300) 3 0 0 0 0 0
Threshold Elevation 2 0.7% (2/300) 0 1 1 0 0 0
Pericardial effusion or 2 0.7% (2/300) 2 0 2 0 0 0
rub
Inadequate fixation 2 0.7% (2/300) 2 1 1 0 0 0
during implant with LP
migration
False Magnet Mode 1 0.3% (1/300) 0 0 1 0 0 0
Syncope 1 0.3% (1/300) 0 0 1 0 0 0
Intermittent or loss of 1 0.3% (1/300) 0 1 0 0 0 0
i2i™ communication
Intermittent capture 1 0.3% (1/300) 0 1 0 0 0 0
Oversensing 1 0.3% (1/300) 0 1 0 0 0 0
Pre-syncope 1 0.3% (1/300) 0 1 0 0 0 0
Access site bleeding 1 0.3% (1/300) 1 0 0 0 0 0
event
Heart failure 1 0.3% (1/300) 1 0 0 0 0 0
Hematoma formation, 1 0.3% (1/300) 1 0 0 0 0 0
including
retroperitoneal
hematoma/
hemorrhage
Pain 1 0.3% (1/300) 1 0 0 0 0 0
Pleural effusion 1 0.3% (1/300) 1 0 0 0 0 0
Pulmonary embolism 1 0.3% (1/300) 1 0 0 0 0 1
Other 2

Mechanical device 1 0.3% (1/300) 1 0 0 0 0 0

dislodgement

Complete AV block 1 0.3% (1/300) 1 0 0 1 0 0




Table 6. Serious adverse device effects through 6 months (CEC adjudicated, full analysis population)

Event Description? Number of  Percent of Related to Aveir Related to Relatedto  Related to Related to Related to
Events Subject with Implant Aveir Aveir Atrial  Aveir Aveir CcoviD-193
Events % (n/N)  procedure? Ventricular LPZ2  LP2 Delivery Delivery

Catheter RV2 Catheter RA2

Total 40 11.0% (33/300) 26 6 19 1 3 1

1 Subjects may experience more than one event.
2 Related includes probably, possible, or causally related.
3 coVID-related includes related or possibly related.

Forty (40) SADEs were reported in 30 subjects constituting 11.0% of the full analysis population. Twenty-six (26) events were considered to be related to the
Aveir™ DR implant procedure, 19 events were related to the Aveir atrial LP, and 6 events were related to the Aveir ventricular LP. Additionally, 3 events were
related to the Aveir Delivery Catheter used to implant the Atrial LP, while 1 event was related to the Aveir Delivery Catheter used to implant the ventricular
LP. There was one pulmonary embolism event related to COVID-19.

The most frequent complications were 9 atrial fibrillation events in 9 subjects (3.0%), 5 device dislodgement events in 5 subjects (1.7%), and 5 inadequate
fixation events in 4 subjects (1.3%), 2 of which resulted in LP migration.

Among all SADEs, 75% (30/37) were peri-procedural events that occurred within 30 days of the implant date (28 events occurred within 2 days of the implant
date). The remaining 25% (10/40) all occurred between 32 and 200 days post-implant. Three (3) events of threshold elevation, false magnet mode, and
oversensing took place between 3 and 6 months post-implant (after 120 days).

Secondary Safety Endpoint

The primary analysis population for the secondary safety endpoint was based on subjects in the full analysis population, which included the first 300
consecutive de novo subjects who provided written informed consent and had an attempted implant. The secondary safety endpoint evaluated a 3-month
Atrial LP related complication-free rate (CFRA) based on CEC adjudication of adverse events. In addition, a 6-month secondary safety analysis evaluated a 6-
month CFRA based on CEC adjudication of adverse events. An Atrial LP complication was defined as an atrial device-or-procedure-related serious adverse
event. This definition of complication was equivalent to the term “SADE” (Serious Adverse Device Effect).

The secondary safety endpoint analysis was only conducted on subjects with data available for evaluation. For the 3-month endpoint analysis, subjects who
withdrew from the study or died prior to the 3-month follow-up visit (lower window) without an atrial complication were excluded from this analysis. For the
6-month analysis, subjects who withdrew from the study or died prior to the 6-month follow-up visit (lower window) without an atrial complication were
excluded from this analysis.

For the 3-month endpoint analysis, among the 300 evaluable subjects, 26 subjects experienced 32 atrial device or procedure related complications.
Therefore, 91.3% of subjects were free from atrial complications within 3 months post-implant. The one-sided 97.5% lower confidence bound (or the lower
bound of the two-sided 95% confidence interval) for the CFR5 was 88.1% and exceeded the performance goal of 84% (p=0.0003). Hence, the null hypothesis

is rejected at the 2.5% significance level, and the secondary safety endpoint was met.
For the 6-month analysis, among the 293 evaluable subjects, 26 subjects experienced 32 atrial device or procedure related complications. Therefore, 91.1%
of subjects were free from atrial complications within 6-months post-implant. The one-sided 97.5% lower confidence bound (or the lower bound of the two-

sided 95% confidence interval) for the CFRA was 87.9%.
The following table summarizes these results.

Table 7. Secondary safety analysis

Analysis Number of Number of Number of % Subjects 95% Confidence P-value2 Endpoint Met
Subjects in Events Subjects with Meeting Success  |ntervall (PG=84%) (Yes/No)?
Analysis Events Criteria

Secondary Safety 300 32 26 91.3% [88.1%, 94.5%] 0.0003 Yes

Endpoint at 3-

months

Secondary Safety 293 32 26 91.1% (87.9%, 94.4%) NA NA

Analysis at 6-

months

1 Normal approximation interval

2 From Z-test

Primary Effectiveness Endpoint #1

The primary effectiveness endpoint #1 analysis was based on subjects in the full analysis population. Subjects with unsuccessful implants due to reasons
other than atrial pacing/sensing (e.g., cardiac anatomy) were excluded from the analysis. The primary effectiveness endpoint #1 evaluated the 3-month
composite success rate (Rate) evaluating acceptable atrial pacing thresholds and P-wave amplitudes in de novo subjects. In addition, a 6-month primary
effectiveness #1 analysis evaluated the 6-month composite success rate (Rate) evaluating acceptable atrial pacing thresholds and P-wave amplitudes in de
novo subjects.

For the 3-month endpoint analysis, subjects who didn’t meet pacing or sensing success criteria at 3 months or subjects with an unsuccessful implant solely
due to inadequate atrial LP pacing or sensing were counted as failures. In addition, for subjects with missing 3-month pacing threshold or P-wave amplitude
data, multiple imputation was used to impute success or failure. Of the 300 subjects in the full analysis population, 297 subjects were included within the
primary effectiveness endpoint #1 analysis.

For the 3-month hypothesis-tested analysis, among the population with data available, there were 27 subjects who did not meet success criteria for the
primary effectiveness endpoint #1. One subject who failed the success criteria had both their capture threshold and the P-wave amplitudes measured
outside of their acceptable ranges. The remaining 26 subjects only failed one of the two electrical performance criteria. Five (5) subjects failed the capture
threshold criteria only, and 21 subjects failed the P-wave amplitude criteria only. For the 6-month analysis, among the population with data available, there
were 26 subjects who did not meet success criteria for the primary effectiveness #1 analysis. Two (2) subjects who failed the success criteria had both their
capture threshold and the P-wave amplitudes measured outside of their acceptable ranges. The remaining 24 subjects only failed one of the two electrical
performance criteria. Three (3) subjects failed the capture threshold criteria only, and 21 subjects failed the P-wave amplitude criteria only.

The rate of subjects who failed capture threshold criteria in this study and in the Leadless Il — Phase 2 study at 6-months was similar. For the atrial LP, the rate
of threshold failure among subjects with 6-month data available was 1.8% (5/281) and, similarly for the Aveir™ VR LP, the rate of threshold failure was 2.0%
(4/196) based on 6-week data available from the Leadless Il — Phase 2 Study.



Primary Effectiveness Endpoint #2

The primary effectiveness endpoint #2 analysis was based on subjects in the full analysis population. Subjects with unsuccessful implants solely due to a
failure to establish i2i™ communication at the end of the implant procedure were included and imputed as failures. Subjects with unsuccessful implants due
to reasons other than AV Synchrony (e.g., cardiac anatomy) were excluded from the analysis. Among the 300 subjects in the full analysis population, 2
subjects were excluded from the evaluable population. Two of these subjects were those who had an unsuccessful atrial device implant. Within this cohort,
there were 277 subjects with AV Synchrony data available to define endpoint success.

The primary effectiveness endpoint #2 evaluated the 3-month AV synchrony success rate (Rateay) at rest while seated in de novo subjects. AV synchrony
success was defined as subjects with a paced or sensed ventricular beat within 300 ms following a paced or sensed atrial beat (i.e., a synchronous cycle) for
at least 70% of evaluable cardiac cycles. An independent core laboratory evaluated collected Holter data from sites and determined AV synchrony success in
subjects.

Among the 277 subjects in the evaluable population, the success Rateay was 98.2%. The one-sided 97.5% lower confidence bound for the success Rateay was

96.6% and exceeded the performance goal of 83% (p<0.0001). Hence, the null hypothesis is rejected at the 2.5% significance level, and it is concluded that
the primary effectiveness endpoint #2 was met.

Secondary Effectiveness Endpoint

Rate-response pacing for patients programmed in an AAIR pacing mode is driven by the sensor in the Aveir™ atrial LP. The secondary effectiveness endpoint
evaluated the temperature-based rate response feature in the Aveir atrial LP only. All capable subjects at participating centers were asked to perform a 6-
minute walk test (6MWT) simulating daily walking activity to identify the appropriate sensor parameters for each subject prior to conducting the graded
exercise test. All capable subjects who completed a 6MWT were subsequently asked to perform a maximal effort CAEP to demonstrate an appropriate and
proportional response of sensor-indicated rate in graded exercise tests.

A total of 22 subjects underwent the CAEP assessment. Among the 22 subjects, 20 completed at least stage 3 of the CAEP exercise protocol, thus achieving a
workload of at least 3.6 metabolic equivalent of task (METs). Two of the 14 subjects who completed stage 3 did not optimize the sensor gain as intended
during the 6MWT, and therefore the CAEP was not performed using an optimized sensor gain. For this reason, these two subjects were not considered to be
analyzable. Therefore, a total of 18 subjects were considered analyzable (“analyzable subjects”) for the secondary effectiveness endpoint and exceeded the
minimum sample size of 8 required for this assessment.

The mean slope, through the origin, from this population was 0.94+0.07. The 95% confidence interval for the mean slope was (0.80, 1.08), which fell within
the 35% equivalence margin (0.65, 1.35) (p=<0.001). Hence, the null hypothesis is rejected, and it is concluded that the secondary effectiveness endpoint was
met.

Summary of Supplemental Clinical Information

Device Electrical Measurements: PMA Cohort

The following figures summarize the critical device electrical measurements for each LP among the implanted population (n=298).

Ventricular LP Electrical Measurements

The following figure shows the trends of device electrical measurements from implant through the 6-month post-implant visit for the ventricular LP. (Mean +
standard deviation [STD] is shown.)



Figure 3. Ventricular LP device electrical measurements summary (implanted population)
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Atrial LP Electrical Measurements

The following figure shows the trends of device electrical measurements from implant through the 6-month post-implant visit for the atrial LP. (Mean + STD is
shown.)
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Figure 4. Atrial LP device electrical measurements summary (implanted population)
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Upgrades From the Aveir™ VR LP to the Aveir™ DR LP

There were 25 subjects with a pre-existing Aveir™ VR LP who had an attempted upgrade to an Aveir DR LP system through the period that the full analysis
population was enrolled.

Among the 25 subjects with an attempted upgrade from a pre-existing Aveir VR LP to an Aveir DR LP system, 92% (23/25) were successfully implanted with
an Aveir atrial LP. The Aveir VR LP was successfully programmed to a dual-chamber pacing mode in all successfully implanted subjects.

Study Conclusions

In the clinical study, the primary safety endpoint was met as the 3-month complication free rate (CFR) among 300 evaluable subjects in the full analysis
population was 90.3%, of which the one sided 97.5% lower confidence bound (or the lower bound of the two-sided 95% confidence interval) for the CFR was
87.0% and exceeded the performance goal of 78% (p<0.0001). The secondary safety endpoint was also met, as the 3-month Atrial LP related complication-
free rate (CFRp) among the full analysis population was 91.3%, of which the one sided 97.5% lower confidence bound for the CFRA was 88.1% and exceeded
the performance goal of 84% (p=0.0003). A 6-month primary safety analysis and 6-month secondary safety analysis were consistent with the 3-month
results.

The rate response assessment for the secondary effectiveness endpoint demonstrated an appropriate and proportional rate response during graded exercise
testing. The mean slope of the normalized increase in sensor-indicated rate versus normalized CAEP workload for each subject among 18 analyzable subjects
was 0.94+0.07 with a 95% confidence interval (0.80, 1.08), which fell within the pre-specified success criterion of a 35% equivalence margin (0.65, 1.35), with
statistical significance (p=0.001).

The data in this application support the reasonable assurance of safety and effectiveness of this device when used in accordance with the indications for use.
The Aveir DR i2i Study met the pre-specified performance goals for both the safety (freedom from serious adverse device effects) and effectiveness
(acceptable atrial LP pacing and sensing, AV synchrony) endpoints. These results showed that the Aveir™ dual-chamber LP system is safe and effective for
DDD(R) pacing, and the Aveir atrial LP is safe and effective for AAI(R) pacing. Finally, the results from the upgrade cohort supported the upgradeability of the
Aveir VR LP to an Aveir DR LP system for subjects indicated for DDD(R) pacing.
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The totality of the evidence provided in this PMA demonstrates a reasonable assurance of the safety and effectiveness of the Aveir DR LP system and
provides valid scientific evidence to conclude that the probable benefit to health from the use of the Aveir DR LP outweighs any probable risk or injury.
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About This Guide

This manual describes the Merlin™ Patient Care System (PCS) Programmer Software, Model 3330, and provides information on programming an
Aveir™ leadless pacemaker (LP).

The Merlin PCS (Programmer, Model 3650; Programmer Software; Model 3330; with accessories) is intended to help physicians and clinicians
monitor, diagnose, and record heart rhythms in patients with compatible Abbott Medical cardiac implantable devices by providing the ability to
interrogate, program, display data, and test devices during implant, revision, explant, or follow-up sessions.

In this manual:

= Aveir leadless pacemaker is referred to as “LP.”

= Merlin PCS is referred to as “programmer.” Refer to the Merlin Patient Care System User's Manual for comprehensive information on
programmer components, setup, maintenance, accessories, and technical data.

= Aveir™ Link Module is referred to as “Link Module.” The Link Module is used in conjunction with a Merlin PCS Model 3650 programmer to
interrogate and program the LP and to monitor ECG waveforms for observing LP function. Refer to the Aveir™ Link Module Instructions for Use.

= St.Jude Medical™ Patient Cable, model 3625 or 3626, is referred to as "patient cable."

= The connected Link Module and programmer are referred to as “programmer system.”
NOTE: The programmer system is not intended for use as an ECG monitor or general diagnostic device.

The Aveir leadless pacemaker system supports the implantation and use of an LP within the targeted chamber or chambers of the heart for
monitoring a patient’s heart rate and providing rate-responsive bradycardia pacing therapy to regulate heart rate.

These are the supported clinical use configurations:

Table 1. Supported system configurations

Most comprehensive Clinical use Description

operating mode

DDDR* Dual-chamber bradycardia therapy =~ Two functionally-paired co-implanted LPs, one in the right ventricle (RV) and

one in the right atrium (RA), to provide dual-chamber pacing and sensing.

VVIR Right-ventricular, single-chamber A single LP implanted independently in the RV to provide ventricular-only
bradycardia therapy pacing and sensing.

AAIR Right-atrial, single-chamber A single LP implanted independently in the RA to provide atrial-only pacing and
bradycardia therapy sensing.

1 The Aveir™ leadless pacemaker system provides the option to upgrade a patient’s system to a dual-chamber (DDDR) configuration at a later time
with the addition of a co-implanted LP that can be functionally paired with an already-implanted LP to provide dual-chamber pacing therapy.

1



Tools Menu

The Tools menu provides access to these programmer tools:
= Session Records:

— Session Records. Opens a pop-up window to export all stored (LP) session records to a location on the programmer's hard disk or an external
media device.

— PDFs. Opens the PDFs window to manage the reports that are stored as PDFs on the programmer's hard disk.
= Educational Materials:

— Demos. Opens device demonstrations.

— Help. Opens links for on-line Help for all supported devices.
= Maintenance. Opens utilities for programmer maintenance (for use by Abbott Medical personnel only).

= Preferences. Opens the programmer settings for language, date/time and number format, audio, printer, and patient data retention settings.
See Preferences (page 3).

= Customer Support. Provides contact information for Technical Support representatives. See also Technical Support (page 58).
= Print Screen. Prints an image of the screen. See Print Screen (page 3).
= Export Screen. Exports an image to a supported external media device. See Export Screen (page 3).

Accessed From: Tools button

Session Records

The Session Records option opens a pop-up window to export all stored session records for the current LP model (or for a selected model family) to
a location on the programmer's hard disk or an external media device. (Session records are not viewable on the programmer screen.)

Accessed From: Tools menu > Session Records menu > Session Records button > Export button
Accessed From: Tools menu > Session Records menu > {LP device model} > Access Records button > Export button

PDFs

When you select the Print button to create a report, the programmer saves the report as a portable document format (PDF) file. This file can
exported to an external media device (such as a flash drive) connected to one of the programmer's USB ports. Adobe$ Acrobat} Reader must be
installed on the computer used to view an exported report (PDF) file.

The PDFs window provides these options:
= Check the number of pending reports (PDF files stored on the programmer's hard disk that have not been exported)
= Export the most recent PDF files (created in the last actual session or demo session, including the current session)
= Export all stored PDF files
= Delete all PDF files
When exporting reports, as an option, you can export a single PDF file for each session.
When you select an Export button, the Export Data screen is displayed.

NOTE: If the inserted media device is not initially detected, reinsert the media device to try to resolve the issue. If the media device is still not
detected, end the session and initiate export from the Ready screen.

All PDFs are stored to this path and named according to this format:

Table 2. PDF File Storage and Naming

File path /data/PDFs/Live/<date>/<session_ID>/
<date> In yyyy-mm-dd format.

<session-ID> Comprised of the model and serial numbers of the LP, and sequence number of the
session (in a day).

Example:
/data/PDFs/Live/2021-04-06/113_LSP202V_113_session9/

Report name format Aveir(TM)-LP_<model>_<serial>_<Report_name>_<n>.pdf

Product name, model and serial numbers of the LP, report name, and sequence number (if multiple records are
generated in the same session).

Example:
/.../Aveir(TM)-LP_LSP202V_113_SummaryReport.pdf

Accessed From: Tools menu > Session Records > PDFs button



Preferences

The Preferences window contains these tabs for setting the programmer options:
= Date & Time. Set the year, date, and local time on the programmer clock. It is important to set an accurate date and time because the LP's
diagnostic tests and other functions are reported relative to the date and time from the programmer.
NOTE: You cannot change date and time preferences during a programming session.

= Language & Formats. Set preferences for display and Help language, and for date, time, and number formats.

ECG Notch Filter. The ECG Notch Filter (non-selectable) reduces ECG interference from the programmer's AC power line frequency. The Link
Module automatically applies an ECG notch filter at both 50 Hz and 60 Hz.
= Audio preferences.
= Printer preferences.
= Patient Data. Set the patient data retention period (from seven days up to two years). See Patient Data (page 4).
Accessed From: Tools menu > Preferences button

Audio Preferences
This screen contains these panels:

= General Audio. Select the On button to allow audio cues for programmer activity. You can also select a volume level. Select the Off button to
turn all sounds off.

= Charging Audio. (Tachy devices only)
Accessed From: Tools menu > Preferences button > Audio tab

Printer Preferences

When you select any Print button to create a report, the programmer saves the report as a portable document format (PDF) file. This file can be
exported to an external media device (such as a flash drive) connected to one of the programmer's USB ports. You must install
Adobe? Acrobat Reader# on your PC to view the file.

NOTE: To view the number of stored PDFs and to export or delete PDFs, select Tools > Session Records > PDFs.

The Printer Preferences window contains these panels:
= Selected Printer. Select from these printer options:
— Internal & PDF. Sends the report to the programmer's internal printer and simultaneously create a PDF file on the hard disk.

— External & PDF. Sends the report to an external USB printer and simultaneously create a PDF file on the hard disk. Before reports can be sent
to an external printer, you must first connect the external printer to any one of the USB ports on the programmer. For more information on
connecting an external printer, see the Merlin™ Patient Care System User's Manual.

— PDF Only (Paperless). Sends the report to the programmer's hard disk as a PDF file (paperless printing) with no paper documents.
NOTE: The programmer supports printing to many printer models. For a list of compatible printers, contact your Abbott Medical
representative or Technical Support (page 58).

= Number of Paper Copies. Select how many reports are printed by the internal or external printer when the Print button is selected.

For more information on printing, see Print Settings (page 45) and Print Menu (page 44).
Accessed From: Tools menu > Preferences > Printer tab

Print Screen

The Print Screen button prints an image of the current screen.

This function does not create a PDF.

For more information on printing, see Print Settings (page 45) and Print Menu (page 44).
Accessed From: Tools menu > Print Screen button

Export Screen

The Export Screen button opens the Export Data window, which provides the option to save the current screen as an electronic image (in portable
network graphic [PNG] format) and send the file to an external media device (such as a flash drive) connected to one of the programmer's USB
ports. The programmer detects all connected devices and prompts for selection of the device to receive the data.

NOTE: If an inserted media device is not initially detected, reinsert the media device to try to resolve the issue. Alternatively, use the Print Screen
(page 3) capability.

Accessed From: Tools menu > Export Screen button



Main Programming Window

Help

Select the Help (?) button during a session to open a window that provides access to the Help Manual with information on LP programming.
The main on-screen help window provides these features:
= Navigation buttons (scroll up, scroll down, return to home).
= Print button. Select the printer icon to print an entire topic.
= Contents tab. Select an entry to display the topic.
= Search tab. To search for a specific term:
— Select the Search tab.
— Select the on-screen keyboard icon on the Enter your search button.
— Type the search term and select the Done button. The Search tab lists all topics that contain the term.

= Topic window with active hyperlinks to other topics.

Patient Data

The Patient Data window shows LP information including the (RA/RV) LP model, serial number, firmware version, and date of implant, and allows
you to save patient data to the LP memory.

Figure 1. Patient Data button

< patient_name:=

Aveir™ LP

Enter the information using the on-screen keyboard, which opens when you select any of the data entry buttons on the Patient Data window.
The Patient Data window includes these data entry buttons:
= Patient Name. Enter the patient name. The first few characters appear on the main programming window.
= Patient ID. Enter a patient identification number/code.
= Birth Date. Select the patient's date of birth.
= Physician Notes. Select to enter additional information about the patient.
Select the Program button to save the new or updated data to the LP memory.
Accessed From: Main programming window



Rhythm Display
The Rhythm Display on the main programming window streams real-time surface ECG 2 and can show one ECG waveform and vector. ECG lead Il is
available for presentation. The Rhythm Display allows freeze capture as well as printing the display in real time.

NOTE: The programmer system is not intended for use as an ECG monitor or general diagnostic device.

The ECG controls on the left side of the Rhythm Display allow changes to the ECG display:
= Markers button. Opens controls for configuring the markers on the Rhythm Display and provides access to Markers help. See Markers
(page 6).
= Waveform Control button. Opens the waveform controls (page 5).
These additional controls are shown on the right side of the Rhythm Display:

= Adjust Display button. Opens the Adjust Display window (page 5), which allows you to select the waveform source and configuration and the
ECG filter.

= Freeze button. Opens the Freeze Capture window (page 9).

Waveform Control

The Waveform Control buttons on the left side of the Rhythm Display control the waveform's appearance and allow changes to the ECG display.
The first button opens the ECG Configuration window (page 5) which shows the ECG configuration, ECG lead II.

= AutoGain button. Allows the programmer to continually and automatically set the gain.

= Plus (+) and minus (-) buttons. Allows the you to set the gain manually.

Figure 2. Waveform control buttons

| Gain: Aute (100 mm/mV) |

R

Accessed From: Rhythm Display > Waveform Control button
Adjust Display

The Adjust Display button opens a window for selecting the Rhythm Display waveform source (ECG or Markers) for the waveform configuration
(lead I1) and adjusting the sweep speed (mm/s).

Figure 3. Adjust Display button

The Update AutoGains button recalculates the gain of the waveform currently displayed in the Rhythm Display that are set to Auto.
Accessed From: Rhythm Display > Adjust Display button
See also:

= ECG Configuration (page 5)
= Markers (page 6)

ECG Configuration
The ECG Configuration window lists the electrodes and indicates the ECG vector shown on the Rhythm Display.

Table 3. ECG configurations

Configuration Electrodes

1 LA(+) - RA(-)

Il (shown on the Rhythm Display) LL(+) — RA(-)

m= LL(+) = LA(-)

aVR* RA(+) = LA(-) + LL(-)
avL”* LA(+) — RA(-) + LL(-)
avF”* LL(+) =RA(-) + LA(-)
Chest * v

2 Refer to the Aveir™ Link Module Instructions for Use for information on electrode placement and using the patient cable to connect to the
programmer system.



Table 3. ECG configurations

Configuration Electrodes

* Configuration not available for the Aveir™ system.

Accessed From: Adjust Display > Configuration button

Markers

Markers are symbols that are displayed to represent paced and sensed events, intervals, refractory periods, and algorithm activity.
NOTE: The marker channels displayed on programmer are not intended for use in the diagnosis of physiological conditions

The real-time marker channel presents markers from the LP or LPs with which the programmer is currently communicating.

NOTE: Interactions during a programming session between communication from multiple LPs operating in single-chamber mode or non-tracking

dual-chamber mode may occasionally result in a dropped marker from the real-time marker channel.

Markers can be viewed as one of the five waveforms. You can configure markers from the Adjust Display window as either Basic or Full markers:

= Basic. Shows markers along a timeline:
— Brady basic event markers (page 6)
— Brady special event markers (page 8)
— User-initiated and test markers (page 8)

Figure 4. Basic marker configuration
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Figure 5. Programmed interval
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= Full. Adds numeric interval and refractory periods below the basic markers:

Figure 6. Full marker configuration
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Figure 7. Interval and refractory markers (full markers)
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These are the available controls for changing the marker configuration:

= Select the Adjust Display button (page 5) on the right side of the Rhythm Display.

= Select the Waveform Control button (page 5) on the left side of the Rhythm Display.
Accessed From: Rhythm Display
Brady Basic Event Markers

Table 4. Brady basic event markers

Marker Description

Color

Mag Magnet placement detected.

Green




Table 4. Brady basic event markers

Marker Description Color
AS Atrial sensed event.” Pink
AP Atrial paced event.” Blue
* Atrial markers are displayed only for atrial events falling within the atrial alert period.
VS Ventricular sensed event. Pink
VP Ventricular paced event. Blue
Example:
AS AS AS AIP AIP
- o . | |
Vs Vs vp vpP vpP
AR Atrial event sensed in refractory period. Pink
NOTE: This marker appears only in the marker data for a recorded event in an SEGM (page 11); this marker
does not appear in the Rhythm Display.
Example:
1
tick mark Implant-to-programmer (i2p) communication event. Black
An atrial communication event is indicated above the marker line.
A ventricular communication event is indicated below the marker line.
Example:
| | |
I I
@ Atrial pacing withheld event. Black
In DDD(R), DDI(R) and DOO(R) modes, an atrial pacing withheld event marker may appear as a result of loss
of RV LP — RA LP i2i™ communication or while the LP system is operating in safe mode during certain
transitional states.
Example:
Ve Ve Ve
o Loss of i2i communication (page 42). Pink

Loss of RA LP — RV LP communication is indicated below the marker line to the left of the RV marker.

Example:

vp vp

Loss of RV LP — RA LP communication is indicated above the marker line to the left of the RA marker.

Example:
AS AS AS
o] 0] 0]

vp Ve vp

See also i2i™ Diagnostics (page 14).




Brady Special Event Markers

Table 5. Brady special event markers

Marker Description Color
AMS AMS ongoing (appears with each ventricular event). Green
Example:
AMS ~  AMS @ AMS
AS - - - AS - - - AS -
1 1 1
e o R
Jws 0 0 WS WS
PVC Premature ventricular contraction (PVC) detection.
PMT Pacemaker-mediated tachycardia (PMT) detection.
VIP VIP search started.
VSP Ventricular Safety Standby. Blue
Example:
|
vsp
User Initiated and Test Markers
Table 6. User initiated and test markers
Marker Description
Programmed Completion of LP programming. Example:
Interrogating Initiation of LP interrogation, and completion of interrogation. I terrogating‘

[test value]

Test parameter setting. Test value markers appear each time a test parameter setting is changed during a test.

[test type] Started

Type of test started:

« A. Capture (atrial capture test)

+ A. CEGM (atrial commanded EGM)

+ A. Impedance Test (atrial impedance test)

+ P Wave Test (atrial sense test)

+ R Wave Test (ventricular sense test)

« V. Capture (ventricular capture test)

+ V. CEGM (ventricular commanded EGM)

+ V. Impedance Test (ventricular impedance test)

[test type] Ending

Type of test ending.

[test type] Ended/
[measurement]

Type of test ended and the measurement recorded.

M

For a sense test or commanded EGM, this (red) marker indicates the cardiac cycle during which the measurement
was taken.

Test Canceled

Test canceled




Freeze Capture

The Freeze button captures the most recent 30 seconds of the waveform and shows the data in the Freeze Captures window. The Freeze Captures
window also shows the presenting rhythm (first 16 seconds) freeze that is auto-captured at interrogation. The programmer saves the six most
recent freezes in its memory.

Figure 8. Freeze button

-

d

The Freeze Captures window provides these controls:

Waveform Control buttons, including Basic, Full, and the Hide button, which hides the selected waveform.
Restore Channels button, which restores the hidden waveforms.
Sweep Speed button, which selects the sweep speed (mm/s) for the freeze.

Show Calipers button, which shows calipers in the Freeze Captures window that can be moved with button controls to display time
measurements for a portion of the freeze. (Toggles to the Hide Calipers button.)

Reset Calipers button, which, when calipers are showing, resets the caliper settings.
Hide Calipers button, which hides calipers from the Freeze Captures window. (Toggles to the Show Calipers button.)
Scroll buttons, which allow left and right scrolling.

Select the Print button to print the waveform freezes.
Accessed From: Freeze button



FastPath™ Summary

The FastPath™ Summary button opens the FastPath™ workspace, which shows an information summary and provides quick access to details
through these options:

Alerts button. Opens a window that lists conditions requiring attention (page 10).

Battery summary button. Shows the latest voltage measurement and longevity gauge illustrating the time left to Recommended Replacement
Time (RRT) (based on current rate of usage and other data) for the active LP or LPs. Opens the Battery Details window (page 19).

Parameters button. Opens the Parameters workspace to the Brady Parameters tab (page 23).

Episodes & Logs button. Shows a total episode count (since last cleared). Opens the Episodes workspace to the Episode Directory tab
(page 11).

Event counts button. Opens the Diagnostics workspace to the Rates tab (page 12), which shows the Atrial Heart Rate Histogram and events
diagnostics.

Test Results buttons. Shows the status of any current tests or measurements and any available previous test results or measurements. Select
the (RA/RV) Capture, Sense, or Impedance button to open the corresponding test window or the latest results of a test or impedance
measurement. See Tests (page 17) and Battery & Impedance (page 19).

Mode Switch button. Shows the number of AMS episodes and the mode-switch percentage. Opens the Diagnostics workspace to the Mode
Switch tab (page 13), which displays the AMS Summary (page 13), and AMS Log (page 13), and V Rates During AMS (page 14) panels.

i2i™ Diagnostics button. Shows the i2i throughput rates (RV — RA i2i™ communication, and RA — RV i2i communication. Opens the
Diagnostics workspace to the i2i Diagnostics tab (page 14).

Print Summary button. Prints a Summary Report of all information on the FastPath Summary screen. For information on the contents of the
FastPath Summary Report, see Reports (page 44).

End Session button. Opens a window for printing reports that have not been printed and to end the session.

Accessed From: FastPath™ Summary button

Alerts

The Alerts panel lists conditions detected since the last follow-up. The list contains buttons that open the related workspaces. Alerts that have not
been viewed are in bold.

These are examples of alerts that may be displayed on the Alerts panel:

Review Patient Data. See Patient Data (page 4).
(RA/RV) LP is at RRT. See Recommended Replacement Time (RRT) (page 45).

(RA/RV) LP is programmed to Emergency pacing values. The indicated LP is operating in emergency pacing mode. See Emergency VVI (EVVI)
Pacing (page 43).

(RA/RV) LP reset occurred. The indicated LP has experienced a device reset. See LP Reset (page 44).
LP resets are displayed in the Episodes > Logs window (page 11).

Select the alert to open the Reset Alert dialog, which shows these details for the last LP reset:

— Lifetime reset count

— Last reset time

— Last reset reason

Accessed From: FastPath Summary button > Alerts button
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Episodes

The Episodes button opens the Episodes workspace, which contains these tabs:
= Episode Directory (page 11) (for dual-chamber configurations)
= Logs (page 11)

Accessed From: Episodes button

Episode Directory

The Episode Directory indicates the number of episodes recorded by the LPs since the last programming session, and provides an episode listing.
Episode types listed in the Episode Directory include:

= AMS Entry
= AMS Exit

From the Episode Directory, select an episode from the list to open the Episode detail window, which displays the available EGM and marker data
(page 6) for the recorded event.

Arrows allow scrolling left and right through the episodes.
The Episode Directory contains these columns:
= Date and Time. Date and time the episode was recorded.
= Type. Type of episode.
= Status. Indicates whether stored EGM (SEGM) associated with the episode is available.

= PDF. Episodes selected for printing (indicated by a check mark).
You can select the directory of all episodes for printing, or open and display episodes individually and print them (or selected for printing).

Select the Print Selected button to print the SEGM Summary Report.
The Status icons indicate these possible states:
Table 7. Status Icons

State Icon

Blue Circling Arrow. The SEGM is being
retrieved.

EGM. The episode detail has been retrieved
and is ready to view.

Cleared. The episode has been cleared from
the LP.

No EGM. The episode is corrupted or was
cleared before it was read.

Accessed From: Episodes button > Episode Directory tab
See also:

= Clear Diagnostics (page 35)

= Episode Settings (page 32)

Logs

The Logs tab lists all logged episodes for the active (RA/RV) LP or LPs and provides an episode count by type:
= Noise Reversion. An episode is logged each time a pace pulse is delivered during (atrial or ventricular) noise reversion.
= Magnet Response. An episode is logged each time a magnet is applied and magnet response is activated.
= LP Reset. An episode is logged each time a reset of the LP occurs. The reason for the most recent reset is also stated.
The date and time of the last occurrence of each episode type is shown.
Select the Update Episodes button to update the list.
Accessed From: Episodes button > Logs tab
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Diagnostics
The Diagnostics button opens the Diagnostics workspace, which contains these tabs:
= Rates (page 12)
= Conduction (page 13)
= Mode Switch (page 13)
= i2i™ Diagnostics (page 14)
= Telemetry (page 15)

The Rates, Conduction, and Mode Switch tabs display the date and time of the last session, last read data, and last cleared data. On any of tab
(except Telemetry), you can select the Read Diagnostics button to read the current diagnostics data from the LP or LPs and update the displayed
information.

Accessed From: Diagnostics button
See also Clear Diagnostics (page 35).

Rates

The Rates tab of the Diagnostics workspace contains these panels:
= Atrial Heart Rate Histogram (page 12)
= Events diagnostics (page 12)
= Total time sampled and total time sampled in AMS
= Last session date, last read date, and last cleared date
Accessed From: Diagnostics button > Rates tab

Atrial Heart Rate Histogram

The Atrial Heart Rate Histogram shows the distribution of all atrial paced and sensed events by rate (min™) recorded since the diagnostics were last
cleared. Each histogram bar represents the percentage of total counts the patient’s intrinsic or paced rate fell within a specific rate range. Each bar
is divided into color-coded segments, which indicate the portion that was paced or sensed.

NOTE: The Atrial Heart Rate Histogram includes events that occurred during Auto Mode Switch (AMS).

The Atrial Heart Rate Histogram also displays:
= Rate parameter settings (depending on the LP operating mode): Base Rate, AMS Base Rate, Max Sensor Rate, Atrial Tachycardia Detection Rate
= Histogram legend
= Percentage of total counts sampled at Max Track Rate (page 24)

If the Sensor parameter is programmed On or Passive, a yellow dot appears in each rate range. The position of the dot on the bar graph represents
the percentage of paced events that would result if the rate was determined exclusively by response to the activity sensor.

Accessed From: Diagnostics button > Rates tab

Events

The Events panel displays a summary of the percentage of counts 3 that all events were paced for both the current time sampled and over the
lifetime of the LP.

NOTE: Atrial events during Auto Mode Switch (AMS) (page 25) are included in the count.

The Events panel also displays the Events Histogram, a bar graph that shows the percentage of the total counts sampled for each event or event
sequence type, not including events during AMS.

For example, an Events Histogram with an AS-VS event sequence type of 94% indicates that during the last sampling period (defined below the
graph), 94% of all event sequences were of the AS-VS type. The percentage calculation is based on the count of the events for each event sequence
type divided by the total counts of all event sequence types.

A summary of all paced events (described in the following table) is shown above the Events graph.

Table 8. Explanation of event summary data

Event summary symbol Dual-chamber modes Single-chamber modes
AP AP-VP + AP-VS AP

VP AS-VP + AP-VP VP

AV Conduction AP-VS + AS-VS N/A

Dual-chamber event types include:
= AP-VP. Atrial paced, ventricular paced
= AP-VS. Atrial paced, ventricular sensed
= AS-VP. Atrial sensed, ventricular paced
= AS-VS. Atrial sensed, ventricular sensed

3 Rounding. Values >0 but <1 are designated as <1. Numbers from 1 to 99 are rounded up to the closest integer. Numbers greater than 99 and less
than 100 are shown as >99.
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= PVC. Premature ventricular contraction (a ventricular sensed event after a VS or VP event not preceded by a sensed atrial event)
Single-chamber atrial event types include:

= AS. Atrial sensed

= AP. Atrial paced
Accessed From: Diagnostics button > Rates tab

Conduction

The Conduction tab of the Diagnostics workspace contains these panels:
= Ventricular Heart Rate Histogram (page 13)
= AV Intervals diagnostics (page 13)
= Total time sampled and total time sampled in AMS
= Last session date, last read date, and last cleared date
Accessed From: Diagnostics button > Conduction tab

Ventricular Heart Rate Histogram

The Ventricular Heart Rate Histogram shows the distribution of all ventricular paced and sensed events by rate (min) recorded since the
diagnostics were last cleared. Each color-coded histogram bar represents the percentage of total counts the patient’s intrinsic or paced rate fell
within a specific rate range.

NOTE: The Ventricular Heart Rate Histogram does not include events that occurred during Auto Mode Switch (AMS).
If the Sensor parameter is programmed On or Passive, a yellow dot appears in each rate range. The position of the dot on the bar graph represents

the percentage of paced events that would result if the rate was determined exclusively by response to the activity sensor.

The Ventricular Heart Rate Histogram also shows the settings of certain rate parameters, a histogram legend, the percentage of total counts
sampled at Max Track Rate (page 24) (or the percentage of counts greater than or equal to 170 min™ if Max Track Rate has been programmed
above 170 min?), and the number of PMT detections (page 30) (if the PMT Response parameter is activated).

Accessed From: Diagnostics button > Conduction tab
NOTE: When the LP system is not operating in a dual chamber mode, the Ventricular Heart Rate Histogram is displayed on the Rates tab.

Accessed From: Diagnostics button > Rates tab

AV Intervals

The AV Intervals display is available in dual-chamber modes and includes a bar graph that shows the distribution of all recorded AV intervals by
interval duration. Each histogram bar represents the percentage of counts the patient’s AV interval fell within a specific interval duration range.
Each bar is divided into color-coded segments, which indicate the portion that was paced or sensed.

Mode Switch

The Mode Switch tab of the Diagnostics workspace is available in dual-chamber modes when the Auto Mode Switch (AMS) (page 25) parameter is
enabled. The tab contains these panels:

= AMS Summary (page 13)

= V Rates During AMS (page 14)

= AMS Log button, which opens the AMS Log window (page 13)

= Total counts sampled and total time in AMS

= Last session date, last read date, and last cleared date
Accessed From: Diagnostics button > Mode Switch tab

AMS Summary
The AMS Summary contains information on mode-switch activity, including two histograms:
= Peak A Rate. Each bar represents the number of mode-switch episodes that occurred with a peak filtered atrial rate within the rate range *.
= Duration. Each bar represents the number of episodes that occurred in a single duration range.
Mode switch percentage is the time that the LP system spent in mode-switch divided by the total time sampled. The histogram does not show an
ongoing AMS episode.
AMS Log
The AMS Log lists all mode-switch events stored in the LP's memory.
Select the AMS Log button to display the AMS Log, which contains these columns:
= SEGM
= Date & Time
= Peak A Rate (min?) (peak atrial rate)
= Duration (D:H:M:S)

4 The Peak A Rate is based on the shortest recorded atrial interval during AMS mode, and therefore is sensitive to the detection of any signals that
may result in a transiently elevated rate.
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The AMS Log may contain up to 16 events.

V Rates During AMS
The V Rates During AMS panel contains a histogram showing ventricular activity during mode switches. Use this histogram to determine if the
mode switch algorithm has successfully suppressed high ventricular pacing.

Each bar represents the percentage of the total counts that ventricular events fell inside a specific rate range. Each bar is divided into paced (VP)
and sensed (VS) events.

i2i™ Diagnostics

Bidirectional i2i™ communication (transmission/reception) is enabled when a LP is programmed to any dual-chamber mode. See
i2i Communication (page 42) for more information.

Each i2i event notification is transmitted and received as a packet that comprises an encoded event marker to identify the notification as
corresponding to either a sense event or a pace event, along with (if applicable) an encoded message or data (referred to as 'payload').

The LP or LPs will transmit and receive encoded i2i event notifications in VDI(R), VDD(R), DOO(R), DDI(R), and DDD(R) modes.

Table 9. i2i event notifications

Event Notification Mode Event Notification Mode

Transmits a pace event notification on DOO(R), DDI(R), Transmits a pace event notification on VDI(R), VDD(R),

each delivery of an atrial pacing pulse DDD(R) each delivery of a ventricular pacing DOO(R), DDI(R),
pulse DDD(R)

RALP RV LP

Transmits a sense event notification on VDI(R), VDD(R), Transmits a sense event notification on VDI(R), VDD(R),

each detection of an atrial sense event DDI(R), DDD(R) each detection of a ventricular sense DDI(R), DDD(R)
event

The i2i™ Diagnostics tab of the Diagnostics workspace captures the following features to help in assessing the quality of the bidirectionally
conducted communication between co-implanted (RA/RV) LPs:

Table 10. i2i diagnostics

Measurement Description

i2i Throughput Graph summarizing the overall percentage of successful i2i communication transmissions from one LP
to another.

Durations of i2i Loss Graph summarizing the relative distribution (as a percentage of occurrences) of how long i2i
communication was lost between LPs.

Advanced i2i Diagnostic button Opens the Advanced i2i Diagnostics workspace (page 14).

Read Diagnostics button Select this button to read the current diagnostics data from the LP or LPs.

Accessed From: Diagnostics button > i2i Diagnostics tab

NOTE: Consider assessing i2i communication throughout the implant or follow-up procedure to ensure acceptable i2i throughput (transmission/
reception). See also i2i Parameter Settings (page 31).

Contact Abbott Medical Technical Support (page 58) if assistance is needed in diagnosing i2i communication problems.

Advanced i2i™ Diagnostics

The Advanced i2i™ Diagnostics workspace captures the following additional measurements for a more detailed assessment.

Table 11. Advanced i2i diagnostics

Measurement Description
i2i Noise Reversion (i2iNR) When i2i™ communication is active, each LP initiates an i2i noise search period during each cardiac
cycle.

When excessive noise is determined to be present during the noise search period, the LP temporarily
transitions to an i2i noise reversion period during which i2i reception and transmission are disabled.
When a noise reversion period is completed, the LP reestablishes i2i reception and initiates a noise re-
detection search period during the next cardiac cycle.

If excessive noise is re-detected during a noise re-detection search period, the LP temporarily
transitions to another i2i noise reversion period during which i2i reception and transmission are
disabled. When excessive noise is not re-detected during a noise re-detection search period, the LP
reestablishes i2i reception and transmission, and returns to normal i2i function.

Search Max Invalid Received (count) Maximum number of notifications of invalid bidirectional i2i events received during any individual i2i
noise search period.

Total Occurrences (count) Cumulative bidirectional counts that the LP initiates during an i2i noise reversion period.
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Max Contiguous Duration (cycles) ®

Maximum contiguous bidirectional duration (in cardiac cycles) of initial and all subsequent re-detection
periods of an i2i noise reversion period episode.

Cumulative Duration (cycles) ©

Cumulative bidirectional duration (in cardiac cycles) of all i2i noise reversion period episodes.

i2i Loss Duration (min)

Table listing the distribution of contiguous durations (in minutes) for all episodes of i2i communication
loss in each direction since the diagnostics were last cleared.

i2i Signal Strength

Table listing the relative quality of i2i communication in each direction since the diagnostics were last
cleared. Each LP assesses i2i signal quality 6 times per hour while not in-session with a programmer.

i2i Throughput (%)

Table listing bidirectional reception and transmission rates (event marker only, or event marker and
payload).

Overall: Good Marker

Percentage of all i2i transmissions sent by one LP that were successfully received by its paired LP.

Overall: Good Marker + Good Payload

Percentage of all i2i transmissions with supplementary payload data transmitted by one LP that were
successfully received by its paired LP.

i2i Statistics (counts)

Table listing bidirectional reception and transmission counts (event marker, payload).

Received: Good Marker + No Payload

Count of i2i messages successfully received by an LP in which the i2i messages include valid event
marker information (e.g., pace or sense) and no supplementary payload data.

Received: Good Marker + Good Payload

Count of i2i messages successfully received by an LP in which the i2i messages include valid event
marker information (e.g., pace or sense), as well as valid supplementary payload data.

Received: Good Marker + Bad Payload

Count of i2i messages successfully received by an LP in which the i2i messages include valid event
marker information (e.g., pace or sense) but invalid supplementary payload data.

Received: Bad Marker

Count of i2i messages successfully received by an LP in which the i2i messages include invalid event
marker information.

Transmitted: Marker Only

Count of i2i messages transmitted by an LP in which the i2i messages include event marker information
(e.g., pace or sense) but no supplementary payload data.

Transmitted: Marker + Payload

Count of i2i messages transmitted by an LP in which the i2i messages include event marker information
(e.g., pace or sense), as well as supplementary payload data.

Bridged Cycles (RA only)

Occurrences of atrial pace output that were not preceded by receipt of a valid i2i message by the atrial
LP during the previous cardiac cycle. (In dual-chamber mode, atrial pacing is withheld if the atrial LP
does not receive a valid i2i message within the previous two cardiac cycles.)

For the i2i Throughput (%) and i2i Statistics measurements, these additional options are available:
= Update. Select this button to refresh the i2i Throughput (%) and i2i Statistics; this option does not update the LP device diagnostics or associated

timestamps.

= Save Data for Delta. Select this button to create a snapshot of the i2i throughput (%) and i2i Statistics for comparison against the updated i2i

diagnostics.

= Show Delta. Select this checkbox to update the display to show the differences in values between the saved snapshot and the most recently
updated measurements. Clear the check box to redisplay the most recent measurements.

Telemetry

The Telemetry tab of the Diagnostics workspace displays the following measurements to help in assessing the quality of the conducted
communication (referred to as i2p communication) between each LP and the programmer. See Telemetry (i2p) Communication (page 42) for more

information.

NOTE: If interrogation cannot be completed, telemetry diagnostic information is displayed on the initial screen.

Table 12. Telemetry diagnostics

i2p measurement Description

Target score

Noise Level (mV) Indicates the filtered in-band signal present in the system. High noise scores may interact Low score (<2 mV)
with the LP resulting in reduced telemetry performance. High noise scores also may
present as data scores for other devices not present in the system.

Threshold Level (mV) Set by a syncword from the LP and used to distinguish between LP signal and noise. LP Higher than Noise Level
signal level must be above the threshold level for proper communication. score
Saturation Score (Counts) Indicates the unfiltered signal present in the system. High saturation scores may be an Low score (<1000)

indication of out-of-band noise, lead-off, or other fault in the system.

® Max Contiguous Duration diagnostics may be inaccurate if the associated follow-up period includes time in MRI DOO & VOO Mode.
& Cumulative Duration diagnostics may be inaccurate if the associated follow-up period includes time in MRI DOO & VOO Mode.
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Table 12. Telemetry diagnostics

i2p measurement Description Target score
LP Signal Level (mV) Indicates the signal strength from the LP implant to the programmer. LP signal level must Higher than Threshold
be above the threshold level for proper communication. Each LP will have its own score. Level score

NOTE: Changes in LP signal levels (typically correlating to high noise scores) when no LP is
present is evidence of in-band noise.

Active RV LP Indicates the signal strength from the already implanted RV LP, if one is present.

New RV LP Indicates the signal strength from the newly implanted RV LP, if one is present.

Active RA LP Indicates the signal strength from the already implanted active RA LP, if one is present.

New RA LP Indicates the signal strength from the newly implanted RA LP, if one is present.

Signal-To-Threshold Ratio  Indicates the LP Signal score divided by the Threshold Level score. High score >2

Additional functions on this tab are intended to support advanced troubleshooting of telemetry problems. Contact Abbott Medical Technical
Support (page 58) for assistance in diagnosing telemetry problems prior to using these options. These additional functions include:

= Disable i2i button. This button disables RV — RA i2i™ communication. If interrogation or programming of both devices in a dual-LP system is
not possible, disabling i2i communication may allow the programmer to communicate with each LP individually to help troubleshoot scenarios,
such as atrial undersensing or rapid ventricular rates that result in atrial blanking.

NOTE: The programmer will automatically re-enable RV — RA i2i communication after you update any parameter, enter a new session, or
complete an i2i Noise Reduction (i2iNR) period. If none of these conditions are met before ending the session, then remember to re-enable i2i
communication manually.

= Enable i2i button. This button attempts to re-enable RV — RA i2i communication.
Accessed From: Diagnostics button > Telemetry tab
See also the Aveir™ Link Module Instructions for Use for guidance on troubleshooting and optimizing conducted communication.
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Tests

The Tests button opens the Tests workspace, which contains these tabs:
= Capture & Sense (page 17)
= Battery & Impedance (page 19)
= Commanded EGM (page 20)
= Rate Response Optimization (RRO) Snapshot (page 21)

Capture & Sense

The Capture & Sense tab shows recent capture and sense test results.
NOTE: You cannot start a capture or sense test while the RRO Snapshot test is in progress.

To start a test, select from these buttons:
= RA Capture button. Opens the RA Capture Test window.
= RV Capture button. Opens the RV Capture Test window.
= RA Sense button. Opens the RA Sense Test window.
= RV Sense button. Opens the RV Sense Test window.
The Update Sense button automatically performs the available atrial and ventricular sense tests.

NOTE:

= Agreen highlighted button indicates that the test has not been performed in the current session.

= A blue highlighted button indicates that a test has been performed.

= Ared highlighted button indicates that a test has been performed, but the test result does not meet the recommended safety margin:
Pulse Amplitude or Sensitivity safety margin is less than 2:1.
Pulse Width safety margin is less than 3:1.

Accessed From: Tests button > Capture & Sense tab

Capture Test
The (RA/RV) Capture test measures atrial or ventricular capture thresholds to help determine appropriate Pulse Amplitude and Pulse Width
settings.
The Capture Test window contains these tabs:
= Perform Test. Set up and run the test.
= This Session. Reports the results from the current session.
= Previous Session. Reports the last results from the previous session.
Accessed From: Tests > Capture & Sense tab > (RA/RV) Capture button
Accessed From: FastPath Summary button > Test Results > (RA/RV) Capture button
Accessed From: Device Implant button > Test Results > (New RA/RV) Capture button

Capture Test Instructions
NOTE: You cannot start this test while the RRO Snapshot test is in progress.

To perform the capture test:
1. Select the Tests button.
2. Select the Capture & Sense tab.
3. Select the (RA/RV) Capture button to open the corresponding Capture Test window.
4

. Select the Perform Test tab. The Perform Test tab provides the workspace for setting the test options for the capture test, reviewing and
adjusting the temporary parameters, starting the test, and stopping the test to capture the threshold.

. Select the Options button, which opens the (RA/RV) Capture Test: Test Options window to select the test parameter.
6. Select the Test Parameter button for the method to be used (Pulse Amplitude or Pulse Width) to determine the atrial or ventricular capture.

(9]

7. Review the Permanent parameter setting for the accompanying parameter (Pulse Amplitude or Pulse Width) to be used for the test depending

on the selected test parameter. Adjust, as necessary, by selecting a Temporary setting.
8. Close the Test Options window to return to the Capture Test window.
9. Review the Permanent Parameters for the permanently programmed settings. Select the Permanent Parameters button to access and change

any of these settings, as necessary; changing a setting from this window will permanently program the parameter to the new setting. Close the

Permanent Parameters window to return to the Capture Test window.
NOTE: Upon conclusion of testing, confirm that the permanent parameters are appropriate for the patient.

10. Review the settings for the test parameters, Pulse Amplitude, Pulse Width, Base Rate, and Sensitivity.
In dual-chamber modes, test parameters also include Paced AV Delay and Sensed AV Delay.
Adjust the temporary values, as necessary, for the appropriate parameters.
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11. If necessary, select the Waveform Control button on the Rhythm Display to reset the waveform.
12. To begin the test, select the Start Test button.
The panel shows a 'Test Started' flag on the waveform to indicate where the test was started.
When the test begins running, a Stop Test button appears.
You can adjust settings during the test:
— To adjust the setting of the test parameter or other parameters, select the ellipsis (...) button, then select the new setting.
— If the test parameter is Pulse Amplitude, use the plus (+) or minus (-) buttons to adjust the test parameter setting (in steps of 0.25 V).
— If the test parameter is Pulse Width, use the plus (+) or minus (-) buttons to adjust the test parameter setting (in steps of 0.1 ms).

NOTE:

= If loss of telemetry (i2p communication) is detected during the test, the LP will automatically cease use of the temporary test settings and
return to normal operation using the permanent parameters.

= If marker data (page 6) indicates a loss of i2i™ communication detected during an atrial pace capture test, cancel the test. Review the i2i
communication strength levels (page 31) and attempt to re-establishing i2i communication by adjusting the levels, then repeat the test.

13. To end the test, select the Stop Test button.

The current test parameter value is recorded as the loss of capture level.

The capture threshold is recorded to be one step level higher than this loss of capture level:

— +0.25V, for pulse amplitude

— +0.1 ms, for pulse width
This Session panel displays the capture threshold.
A Print button is provided to print the test report.

This Session

This Session panel displays the atrial or ventricular capture test waveform recorded during the current test session. You can view, change, or print
the waveform like any freeze capture.

The panel shows a 'Test Ending' flag, followed by a 'Test Ended' flag on the waveform to indicate where the test was ended.
The panel displays the currently programmed test parameter and value:
= The safety margin is highlighted in orange if the programmed settings do not provide a sufficient recommended margin:
— Pulse Amplitude or Sensitivity recommended safety margin is less than 2:1.
— Pulse Width recommended safety margin is less than 3:1 .
= The safety margin is highlighted in blue if it is greater than or equal to these recommended margins.

The test result shows the capture threshold. From This Session panel, you can edit the capture threshold and set the test parameter value as the
permanently programmed setting.

A Print button is provided to print the test report.
Accessed From: Tests button > Capture & Sense tab > (RA/RV) Capture button > This Session tab

Previous Session
The Previous Session panel displays the result of the last recorded atrial or ventricular capture test from the previous session.
Accessed From: Tests button > Capture & Sense tab > (RA/RV) Capture button > Previous Session tab

Sense Tests

The (RA/RV) Sense test measures atrial or ventricular signal amplitude (P wave or R wave) and helps determine an appropriate Sensitivity setting.
The test automatically measures the signal amplitude, reports the results, and stores an appropriate Sensitivity setting for later programming.

The Sense Test window contains these tabs:

= Perform Test. Set up and run the test.

= This Session. Reports the results from the current session.

= Previous Session. Reports the last results from the previous session.
Accessed From: Tests button > Capture & Sense tab > (RA/RV) Sense button
Accessed From: FastPath Summary button > Test Results > (RA/RV) Sense button

Sense Test Instructions
NOTE: You cannot start this test while the RRO Snapshot test is in progress.

To perform the sense test.
1. Select the Tests button.
2. Select the Capture & Sense tab.
. Select the (RA/RV) Sense button to open the corresponding Sense Test window.
. Select the Perform Test tab. The Perform Test shows the current permanently programmed settings for the sense test-related parameters.

. Review the Permanent Parameters for the permanently programmed settings. Select the Permanent Parameters button to change any of these
settings, as necessary; changing a setting from this window will permanently program the parameter to the new setting. Close the Permanent
Parameters window to return to the Sense Test window.

v b w

NOTE: Upon conclusion of testing, confirm that the permanent parameters are appropriate for the patient.
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6. To begin the test, select the Start Test button.

The system measures (and shows in the Rhythm Display) the signal amplitude (P wave or R wave), and the test completes automatically. The
M marker is shown to indicate the cardiac cycle during which the measurement was taken. This Session panel displays the Test Result as a
numerical value. If no intrinsic signal is detected, the Test Result indicates 'No (P/R) wave detected'.

NOTE: In dual-chamber modes, an i2i loss marker will appear on the sensed beat for the LP not performing the sense measurement.
A Print button is provided to print the test report.

This Session

This Session panel displays the (RA/RV) Sense Test Result recorded during the current test session. You can view or print the surface ECG recording
like any freeze capture. A button is provided for adjusting the sweep speed, as necessary.

The panel displays the currently programmed value for the (RA/RV) Sensitivity parameter. Select the button to adjust the Sensitivity parameter
setting.
= The safety margin (the ratio of the measured signal amplitude to the Sensitivity setting) is highlighted in orange if the programmed settings do
not provide a sufficient recommended margin:
— Pulse Amplitude or Sensitivity recommended safety margin is less than 2:1.
— Pulse Width recommended safety margin is less than 3:1.
= The safety margin is highlighted in blue if it is greater than or equal to these recommended margins.
The panel includes a 52-week (P/R) Wave Trend, a graph of weekly sense threshold measurements over time.
A Print button is provided to print the test report.
Accessed From: Tests button > Capture & Sense tab > (RA/RV) Sense button > This Session tab

Previous Session
The Previous Session panel displays:

= Results of the last recorded (RA/RV) Sense test from the previous session.

= 52-week (P/R) Wave Trend. The weekly sense threshold measurements over time presented as a graph.
Accessed From: Tests button > Capture & Sense tab > (RA/RV) Sense button > Previous Session tab

Battery & Impedance

The Battery & Impedance tab displays battery information and the most recent impedance measurement:
= Battery Profile button, which shows the last (RA/RV) battery voltage measurement and longevity estimate, and opens the Battery Details
window (page 19).
= Impedance buttons, which show the most recent (RA/RV) impedance measurements, and opens the corresponding Impedance windows. See
Impedance Test Instructions (page 20).
Select the Update Impedance button to update the impedance measurement results.
Accessed From: Tests button > Battery & Impedance tab

Battery Details
Select the Battery Profile button to open the Battery Details window, which displays the (RA/RV) Battery Information:
= Estimated Longevity (in years) and gauge showing the estimated battery longevity until recommended replacement time (RRT) (page 45) is

reached (based on the current rate of usage and other data). This information is updated whenever the LP is interrogated or diagnostics are
updated.

= Most recent battery voltage measurement. A battery voltage measurement first becomes available at time of implant. An LP does not perform
a battery voltage measurement while in-session with a programmer, or for approximately three hours thereafter.

= Battery Current. A battery current measurement first becomes available approximately 24 hours after implant. An LP does not perform a
battery current measurement while in-session with a programmer, or for approximately three hours thereafter.

= Remaining Capacity to RRT. The estimated remaining battery capacity percentage until RRT is reached.
= Battery Voltage Trend. A line graph of measurements over time including the RRT threshold level.
Select the Print button to print the battery profile.
Accessed From: Tests button > Battery & Impedance tab > Battery Profile button

Magnet Rate

When magnet response is set to On and the system is programmed in any single-chamber atrial mode, the atrial LP will pace asynchronously (AOO)
when it detects the sustained presence of a magnet. When magnet response is On and the system is programmed in any other single-chamber or
dual-chamber mode, the ventricular LP will pace asynchronously (VOO) when it detects a magnet. Pacing output will be at 100 min for 5 cycles
and then either at a rate as a function of the battery voltage of the LP that is pacing when neither LP has reached RRT (see the following table), or
at a fixed rate of 65 mint if either LP has reached RRT. After the system no longer detects the presence of the magnet, it will return to its
programmed mode and rate.

Magnet rates at various battery voltages before reaching RRT are shown in the following table:

Table 13. Pacing rates following magnet detection (prior to RRT)
Battery Voltage Magnet Rate

Vpatt 2 3.0V 100 min'*
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Table 13. Pacing rates following magnet detection (prior to RRT)

Battery Voltage Magnet Rate
3.0V>Vpe 229V 97 min*
29V >Vp22.8V 94 min*
2.8V>Vp22.7V 91 min*
2.7V>Vpt 22.6V 88 min*
2.6 V>Vt 85 min*

The effectiveness of magnets varies. If one magnet does not cause magnet response, place a second magnet on top of the first or try a different
magnet. Pressing firmly on the magnet to decrease the distance between the magnet and the LP can also help.

Impedance

Select an (RA/RV) Impedance button to open the corresponding Impedance window, which shows the most recent impedance measurement result
from the current and previous sessions and the Impedance Trend over the most recent 52 weekly impedance measurements. The Impedance
window contains these tabs:

= Perform Test. Run the test. If the test has been performed during the current session, the last recorded measurement is shown.
= Previous Session. If the test was performed during the previous session, the last recorded measurement is shown.

Accessed From: Tests button > Battery & Impedance tab > (RA/RV) Impedance button

Accessed From: FastPath Summary button > Test Results > (RA/RV) Impedance button

Impedance Test Instructions
To perform the Impedance test:
1. Select the Tests button.
2. Select the Battery & Impedance tab.
3. Select the (RA/RV) Impedance button to open the corresponding Impedance window.
4. Select the Perform Test tab.
5. To begin the test, select the Update Result window button. The system measures the impedance and the test completes automatically.
The Impedance window displays the Measurement Result. A Print button is provided to print the result.
Accessed From: Test button > Battery & Impedance tab > (RA/RV) Impedance button > Perform Test tab
Accessed From: FastPath™ Summary button > Test Results > (RA/RV) Impedance button > Perform Test tab

Previous Session
The Previous Session panel displays:
= Results of the last recorded (RA/RV) Impedance measurement from the previous session.
= Impedance trend over the most recent 52 weekly impedance measurements.
Accessed From: Tests button > Capture & Sense tab > (RA/RV) Impedance button > Previous Session tab

Commanded EGM

The Commanded EGM tab contains the (RA/RV) Commanded EGM button, which opens the corresponding Commanded EGM window to view or
collect an intracardiac electrogram (IEGM). A commanded EGM (CEGM) or IEGM shows the heart's electrical activity as sensed by an LP. A collected
CEGM shows 100 ms pre-event and 500 ms post-event durations.

NOTE: You must clear stored EGMs (SEGMs) before collecting CEGMs. To clear SEGMs, select the Clear Diagnostics button (page 35) from the
Wrap-Up™ Overview workspace.

To collect an IEGM:
1. Select the Tests button.
2. Select the Commanded EGM tab.
3. Select the (RA/RV) Commanded EGM button.
4. If desired, select the Fixed Scale All box to standardize the Y-axis amplitude on display and print reports for all stored CEGMs. Deselect the box
to allow each stored CEGM to use an independently adjusted Y-axis amplitude for display and print reports.
. Select the Collect CEGM at 128 Hz button.
6. Select the Collect CEGM at 128 Hz button repeatedly to collect up to 12 CEGMs. Select the left and right arrows (if available) to scroll through
the stored CEGMs. If you try to store more than 12 CEGMs, the earliest stored CEGM is discarded to make room for the newest CEGM.

7. To create space and protect previously collected CEGMs, delete any CEGM by scrolling to a stored CEGM and selecting the Discard Current
button.

wv

NOTE:

= Alternatively, you can select the Collect CEGM at 512 Hz button if you want to collect higher fidelity CEGM data.
= You cannot collect a CEGM while an RRO Snapshot test is in progress.

20



Select the Print button to print the displayed CEGM. To print all stored CEGMs, select the Select All for Printing checkbox, then select the Print
button.

Accessed From: Tests button > Commanded EGM tab

Rate Response Optimization (RRO) Snapshot

The RRO Snapshot tab allows for the assessment and optimization of the rate response parameters.

Rate Response Optimization (RRO) Snapshot is a programmer-guided procedure to collect data on the patient’s exercise response and view the
effects of various Sensor parameter settings on the LP's rate response. Set the Sensor parameter to On or Passive to perform the procedure.
NOTE: Some other test functions (such as capture or sense tests or CEGM collection) are not available while the RRO Snapshot test is in progress.

You can end the test at any point; otherwise, it will automatically complete after 30 minutes.
Accessed From: Tests button > RRO Snapshot tab

RRO Snapshot Test Instructions

The following sections describe the steps for performing the Rate Response Optimization (RRO) Snapshot test.

Initiate the RRO Snapshot Test
To initiate the test:
1. Select the Tests button.
2. Select the RRO Snapshot tab.
3. Select the Perform Test button to open the Rate Response Optimization window, which displays the patient Event Log.
4

. Select the Start Test button. This temporarily reprograms the LP's data collection parameters to enable continuous collection of activity sensor
data while the patient exercises for up to 30 minutes. When the test starts, a timestamp is recorded.

NOTE: If you select the Cancel Test button during the test, the test is canceled and no results are collected.
NOTE: If you program the LP during the RRO Snapshot procedure, the test is cancelled.

Initiate Physical Activity (Optional)
To initiate the physical activity portion of the test:
1. Optionally disconnect the patient cable either from the Link Module or from the patient.
2. Always keep the Link Module connected to the programmer via the USB cable.
3. Have the patient perform the intended exercise, such as walking the hallway for up to 30 minutes.

Log Annotations (Optional)

Annotations can be added and modified in the patient Event Log while the test is running or after the test has completed. Annotations are
displayed chronologically by timestamp. Active telemetry with the LP is not required for event annotation.

Annotations are only retained by the programmer during the active session, and are discarded when the session is ended.
1. To add an annotation to the Event Log:
a. Select the Add button next to the Event Log.
b. Select the Select Event button to open the Activity List, then select an event from the list.
c. Select the Add Event button to add the selected activity (including the time of recording) to the Event Log.
2. An annotation in the Event Log can be edited to change the activity or recorded time. To edit an annotation:
a. Select the Edit button next to the Event Log.
b. From the Event Log, select the event to edit.
c. Edit the event by selecting a different activity or adjusting the event's recorded time.
d. Select the Edit Event button to save the changes.
3. To delete an annotation from the Event Log:
a. Select the Edit button next to the Event Log.
b. From the Event Log, select the event to be deleted.
c. Select the Delete Event button.

End Physical Activity (If Applicable)

When the patient has completed the exercise, reconnect the patient cable to the Link Module or to the patient, as applicable. The patient must be
connected to the programmer through the patient cable and Link Module for the programmer to populate the test results.

End the Test

You can end the test anytime; otherwise, it will automatically complete after 30 minutes.

To end the test:
1. Select the End Test button. The programmer creates the rate response model from the collected activity data.
2. Select the View Results button to open the Rate Response Optimization Snapshot Results window.

NOTE: You must retrieve RRO data from the LP within two hours of the end of the test; after two hours, the RRO data is automatically cleared
from the LP.
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RRO Snapshot Results
The Rate Response Optimization Snapshot Results window provides a graphical view of the effects of the modified Sensor parameter (page 23)
settings on the LP's rate response to the patient’s exercise. This tool is used to assess how changes in the Sensor parameter settings affect the LP's
rate response.
After the RRO data are retrieved, the tested Sensor-Indicated Rate (SIR) and relative body temperature changes are shown.
The window contains these panels:
Rate Response Model. This graph may contain four lines:
= Green. lllustrates how the patient’s pacing rate would be predicted to respond if the As Modeled parameter settings had been in effect.
= Blue. Illustrates how the patient’s pacing rate changed (if Sensor is set to On) or would be predicted to change (if Sensor is set to Passive)
during exercise at the currently programmed Sensor parameter settings.
= Pink. lllustrates the measured intrinsic rate during the test.
= Black. lllustrates the change in relative body temperature (this plot uses the y-axis along the right side of the graph).
Patient event log. This panel logs annotated events over the course of the test.

Sensor parameters. This panel lists the parameters Sensor Gain (page 23), Max Sensor Rate (page 24), and Base Rate (page 24) and shows the
settings used during the test (As Tested). The panel provides buttons to change the modeled parameter settings to view how the response could be
optimized (As Modeled). Whenever the settings in the As Modeled column differ from the As Tested column, a green line appears on the Rate
Response Model to illustrate the effect on the patient’s predicted sensor-indicated pacing rate.

To view how a different setting would change the exercise response, adjust the As Modeled parameters on the right. The display will be adjusted to
indicate how the new settings would be predicted to change the LP's rate response.

You can print Rate Response Models from the Rate Response Optimization Snapshot Results window only. Select the Print button to print the test
report, which contains:

= Time the test was initiated
= Parameter settings used during the test and the settings used for modeling
= Actual and modeled test results

= Annotations logged during the test
Accessed From: Tests button > Rate Response Snapshot tab > View Results button
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Brady Parameters

The Brady Parameters tab of the Parameters workspace groups and displays most of the programmable bradycardia parameters.
Select the appropriate button to change the related parameter settings:

= Basic Operation (page 23)

= Rates (page 24)

= Delays (page 26)

= Capture & Sense (page 27)

= Refractories & Blanking (page 28)

= AT/AF Detection & Response (page 25)

NOTE: The 2:1 Block Rate (page 24) is shown on all windows of the Parameters workspace except the Capture & Sense window.

Accessed From: Parameters button > Brady tab
Parameter descriptions in this section also provide the available and nominal settings.
See also Technical Data (page 53), which provides these additional tables for reference:
= Shipped and Reset/Emergency EVVI Settings (page 53)
= Programmable Parameters and Settings (page 54)

Basic Operation

The Basic Operation window allows changes to the settings for these parameters:
= Mode (page 23)
= Magnet Response (page 23)
= Sensor (page 23)
= Sensor Gain (page 23)
= Max Sensor Rate (page 24)
Accessed From: Parameters button > Brady tab > Basic Operation button

Mode

The Mode parameter determines the basic operation of the LP.

For timing diagrams and mode descriptions, see Operating Modes (page 35).
Accessed From: Parameters button > Brady tab > Basic Operation button

Magnet Response

The Magnet Response parameter determines how the LP responds when a magnet is placed over it. The settings are Off (no response) and On,
which causes the LP to pace asynchronously at the Magnet Rate (an indication of battery status). When the magnet is removed, the pacing rate
returns to the programmed Base Rate (page 24) or Sensor-Indicated Rate (SIR).

= |n a dual-chamber LP configuration, the magnet rate is 65 bpm when the battery of either active LP is at RRT.
= |n a single-chamber LP configuration or a dual-chamber LP configuration operating in a single-chamber mode, the magnet rate is 65 bpm when
the battery of the active LP is at RRT.

NOTE: The effectiveness of magnets varies. If one magnet does not cause a magnet response, place a second magnet on top of the first or try a
different magnet. Pressing firmly on the magnet to decrease the distance between the magnet and the LP can also help.

Settings: Off; On (Nominal: On)

Accessed From: Parameters button > Brady tab > Basic Operation button

Sensor

The Sensor parameter turns on rate-responsive pacing, which enables the LP to increase or decrease its rate based on activity sensor data.

In the Passive setting, the LP does not activate rate-responsive pacing, but it records diagnostic data that can be read in the Rates tab (page 12) of
the Diagnostics workspace.

NOTE: Interactions. When the LP reaches Recommended Replacement Time (RRT), it automatically reprograms the Sensor mode to Off, which
disables rate-responsive pacing.

Settings: Off; On; Passive (Nominal: Passive)

Accessed From: Parameters button > Brady tab > Basic Operation button

Sensor Gain

If the Sensor parameter is set to On or Passive, use the Sensor Gain parameter to increase or decrease responsiveness for a given activity:
= Increase the Sensor Gain setting to increase responsiveness for the activity.
= Decrease the Sensor Gain setting to decrease responsiveness for the activity.

Settings: 1 to 7 (Nominal: 4)

Accessed From: Parameters button > Brady tab > Basic Operation button

23



Max Sensor Rate

The Max Sensor Rate (MSR) parameter sets the highest pacing rate allowed by rate-responsive pacing while the Sensor is On.
The parameter also is the highest Sensor-Indicated Rate (SIR) that can be recorded while the Sensor is Passive.

Settings: (min*) 90 to 130 in steps of 5; 140 to 170 in steps of 10 (Nominal: 130)

Accessed From: Parameters button > Brady tab > Basic Operation button

Rates

The Rates window allows changes to the settings for these parameters:
= Base Rate (page 24)
= AMS Base Rate (page 25)
= Max Sensor Rate (page 24)
= Hysteresis Rate Delta (page 24)
— Search Interval (page 25)
— Cycle Count (page 25)
Accessed From: Parameters button > Brady tab > Rates button

2:1 Block Rate

The programmer displays the intrinsic atrial rate at which 2:1 AV block will occur in DDD(R) mode.
Accessed From: Parameters button > Brady tab > Delays button

Base Rate
The Base Rate parameter sets the LP's pacing rate.

= |n DDD and atrial modes, the Base Rate interval is measured from an atrial stimulus to the next atrial stimulus without an intervening atrial
sensed event.
= |In DDI and ventricular modes, the interval is measured from a ventricular stimulus to the next stimulus without an intervening ventricular
sensed event.
Typically, pacing rates can fall lower than the Base Rate setting only if Hysteresis Rate Delta parameter (page 24) is programmed.
Settings: (min*) 30 to 130 in steps of 5; 140, 150 (Nominal: 50)
Accessed From: Parameters button > Brady tab > Rates button

Max Track Rate

The Max Track Rate (MTR) parameter is the maximum ventricular pacing rate allowed by the ventricular LP in dual-chamber tracking modes VDD(R)
or DDD(R). If the atrial LP senses an atrial rhythm faster than the MTR setting, the Sensed AV Delay interval (page 26) is extended to ensure that
the ventricular paced rate does not exceed the MTR setting. Occasional pauses (Wenckebach behavior) may occur according to normal upper rate
behavior.

As an aid to programming, when the Max Track Rate parameter is programmed, the programmer shows the intrinsic atrial rate at which 2:1 AV
block occurs.

The MTR parameter is available when the LP operating mode is VDD(R) or DDD(R).
NOTE: Interactions.

= Max Sensor Rate. The Max Track Rate setting can be exceeded if the Max Sensor Rate setting (page 24) is programmed higher than the Max Track
Rate setting.

Paced AV Delay, Sensed AV Delay, and PVARP. The Max Track Rate setting is limited by the programmed Paced AV Delay (page 26), Sensed AV
Delay (page 26), and PVARP (page 28) settings.

Interactions with algorithms. The interaction of a number of algorithms may allow the LP to override the Max Track Rate and Max Sensor Rate
settings. These include all ventricular-based algorithms and the Ventricular Intrinsic Preference (VIP™) Parameter (page 27) and Ventricular
Safety Standby (page 29) algorithms. This interaction is more likely to occur in cases where the operational Paced AV Delay setting is
significantly different than the patient’s conduction time. For more information on upper rate behavior, contact Abbott Medical Technical
Support (page 58).

Settings (depending on dual-chamber configuration):

Configurations including LSP112V: (min) 90 to 130 in steps of 5; 140 to 170 in steps of 10 (Nominal: 130)

Configurations including LSP202V: (min™) 90 to 130 in steps of 5; 140 to 180 in steps of 10 (Nominal: 130)

Accessed From: Parameters button > Brady tab > Rates button

Hysteresis Rate Delta

The Hysteresis Rate Delta parameter is a rate below the Base Rate setting that is used when the patient’s intrinsic rhythm is preferred to pacing.
When the Hysteresis Rate Delta parameter is programmed to a value other than Off, the LP decreases the pacing rate from the Base Rate setting by
an amount given by the Hysteresis Rate Delta setting when it senses intrinsic activity. If the LP fails to sense intrinsic activity, the LP switches back to
the Base Rate setting.

Application of the Hysteresis Rate Delta setting is triggered by the detection of a P-wave while the LP is operating in atrial-based modes DDD(R) or
AAI(R), or an R-wave while the LP is operating in ventricular-based modes, DDI(R), VDD(R), or VVI(R).

These additional parameters are available when the Hysteresis Rate Delta parameter is enabled:
= Search Interval (page 25)
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= Cycle Count (page 25)
Settings: (min?) Off; -20 to -5 in steps of 5 (Nominal: Off)
Accessed From: Parameters button > Brady tab > Rates button

Search Interval

If the Hysteresis Rate Delta parameter is not set to Off, the Search Interval parameter tells the LP to periodically reduce the pacing rate every
programmed number of minutes to search for intrinsic activity. For example, if 5 is selected, the LP reduces the pacing rate by the Hysteresis Rate
Delta setting every five minutes to search for intrinsic activity.

If the LP senses an intrinsic beat between searches, the LP will start pacing using the Hysteresis Rate Delta setting.
Settings: (minutes) 1, 5, 10, 15, 30 (Nominal: 5)
Accessed From: Parameters button > Brady tab > Rates button

Cycle Count

Used in conjunction with Search Interval, the Cycle Count parameter is the number of cycles that the LP maintains the hysteresis rate while a search
period is ongoing.

If no intrinsic beat is sensed during the search period, the LP resumes pacing at the Base Rate setting. If the LP senses an intrinsic beat during the
search, it maintains the rate at the reduced level until an intrinsic beat is not sensed.

Settings: (cycles) 1 to 8 (Nominal: 4)

Accessed From: Parameters button > Brady tab > Rates button

AT/AF Detection & Response

From the AT/AF Detection & Response window, these parameters may be set:
= Auto Mode Switch (page 25)
= Atrial Tachycardia Detection Rate (page 25)
= AMS Base Rate (page 25)
The AT/AF Detection & Response functions are available when the LP operating mode is DDD(R) or VDD(R).
Accessed From: Parameters button > Brady tab > Rates button > AMS button
Accessed From: Parameters button > Brady tab > AT/AF Detection & Response button

Auto Mode Switch

The Auto Mode Switch (AMS) parameter prevents atrial-based timing modes from tracking atrial tachycardias and causing pacemaker-mediated
tachycardia (PMT). The AMS algorithm switches the operating mode from VDD(R) or DDD(R) to a non-tracking ventricular-timing mode (VDI, VDIR,
DDI, DDIR) when the atrial rate surpasses the Atrial Tachycardia Detection Rate (ATDR) setting (page 25). At mode-switch, the LP paces in the
ventricle using the AMS Base Rate setting (page 25).

Rather than use the actual atrial rate, which cannot always distinguish between sustained tachycardia and intermittent fast cycles, AMS uses the
Filtered Atrial Rate Interval (FARI), which is based on a comparison of the current atrial rate to a continually updated average rate.

When the tachyarrhythmia subsides and the FARI falls below the Max Track Rate setting (page 24) or the Sensor-Indicated Rate (SIR) (whichever is
faster), the LP switches back to the original pre-AMS mode.
NOTE:

= FARI updates are suspended while the LP is in-session with the programmer and operating in a non-tracking dual-chamber mode; therefore, AMS
exit will not occur intrinsically in-session. Reprogramming the LP will force an AMS exit in this in-session circumstance.

= Unless atrial pacing support during AMS is essential for the patient, consider setting the AMS Mode to VDI(R) or Off.
Diagnostic data on mode switching is displayed in the Mode Switch diagnostics panels (page 13).

Settings: Off, VDI(R), DDI(R) (Nominal: DDI)

Accessed From: Parameters button > Brady tab > Rates button > AMS button

Accessed From: Parameters button > Brady tab > AT/AF Detection & Response button

Atrial Tachycardia Detection Rate

The Atrial Tachycardia Detection Rate (ATDR) parameter sets the atrial rate at which the LP mode-switches when the Auto Mode Switch parameter
(page 25) is enabled. A mode-switch occurs when the FARI rate exceeds the programmed ATDR setting. The ATDR parameter is always available
because it is also used to classify events in atrial tachycardia and trigger EGM storage. Atrial events at rates greater than the ATDR setting are
recorded in the Rates diagnostics (page 12).

NOTE: Interactions. During a mode switch, the PVARP parameter (page 28) is set to the Post Ventricular Atrial Blanking Period (PVAB) parameter
(page 28) value plus 24 ms. When the LP exits AMS, the LP reverts to the programmed PVARP setting.

Settings: (min*) 110 to 200 in steps of 10; 225 to 300 in steps of 25 (Nominal: 180)

Accessed From: Parameters button > Brady tab > Rates button > AMS button

Accessed From: Parameters button > Brady tab > AT/AF Detection & Response button

AMS Base Rate

The AMS Base Rate parameter sets the ventricular pacing rate when the LP has switched from VDD(R) or DDD(R) mode to the programmed Auto
Mode Switch (AMS) (page 25) pacing mode. When the LP exits AMS, the LP resumes pacing using the programmed Base Mode at the programmed
Base Rate setting (page 24).
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The AMS Base Rate parameter is available only when the Auto Mode Switch parameter is enabled.
Settings: (min*) 40 to 130 in steps of 5; 140; 150 (Nominal: 80)

Accessed From: Parameters button > Brady tab > Rates button > AMS button

Accessed From: Parameters button > Brady tab > AT/AF Detection & Response button

Delays

The Delays window allows changes to the settings for these parameters:
= Paced AV Delay (page 26)
= Sensed AV Delay (page 26)
= Rate Responsive AV Delay (page 26)
= Shortest AV Delay (page 27)
= Ventricular Intrinsic Preference (VIP™) (page 27)
= VIP™ Extension (page 27)
= VIP™ Search Interval (page 27)
= VIP™ Search Cycles (page 27)
Accessed From: Parameters button > Brady tab > Delays button

Paced AV Delay
The Paced AV Delay parameter is the interval between an atrial paced event and a ventricular paced event.
The Paced AV Delay parameter is available when the LP operating mode is DDD(R), DDI(R), or DOO(R).

NOTE: Interactions. The longest programmable Paced AV Delay interval is determined by the Base Rate (page 24) or AMS Base Rate (page 25)
settings.

The maximum Paced AV Delay settings for all programmed Base Rate and AMS Base Rate settings are shown in the following table.

Table 14. Maximum Paced AV Delay settings

Maximum AMS Base Rate or Base Rate Maximum Paced AV Delay (ms)
(min?)

30-90 350

95-100 300

105 250

110 225

115-120 200

125 180

130-150 170

Settings: (ms) 40 to 200 in steps of 10; 225 to 300 in steps of 25; 350 (Nominal: 200)
Accessed From: Parameters button > Brady tab > Delays button

Sensed AV Delay
The Sensed AV Delay parameter is the interval between an atrial sensed event and a ventricular paced event.
The Sensed AV Delay parameter is available when the LP operating mode is DDD(R) or VDD(R).

NOTE: Interactions. The longest programmable Sensed AV Delay setting is determined by the Paced AV Delay setting (page 26). The Sensed
AV Delay setting must be shorter than or equal to the Paced AV Delay setting.

Settings: (ms) 40 to 200 in steps of 10; 225 to 325 in steps of 25 (Nominal: 150)
Accessed From: Parameters button > Brady tab > Delays button

Rate Responsive AV Delay

The Rate Responsive AV Delay parameter increases or decreases the Paced AV Delay (page 26) or Sensed AV Delay (page 26) setting in relation to
changes in the Sensor-Indicated Rate (SIR) or sensed intrinsic atrial rate.

The Rate Responsive AV Delay algorithm is only applied when the rate exceeds either 60 min™ or a Base Rate set above 60 min.

A Low/Medium/HIgh setting changes the Paced/Sensed AV Delay setting by 0.5/0.75/1.0 ms, respectively, for each one-min change in the SIR or
sensed intrinsic atrial rate. As pacing rates rise, both the Paced and Sensed AV Delay settings decrease until the programmable Max Sensor Rate

(page 24), Max Track Rate (page 24), or Shortest AV Delay (page 27) setting is reached.

The Rate Responsive AV Delay parameter is available when the LP operating mode is DDD(R), DDI(R), DOO(R), or VDD(R).
Settings: Off; Low, Medium; High (Nominal: Medium)

Accessed From: Parameters button > Brady tab > Delays button
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Shortest AV Delay

The Shortest AV Delay parameter is the minimum AV delay for the Rate Responsive AV Delay setting (page 26). The Shortest AV Delay must be
shorter than or equal to the programmed Paced AV Delay and Sensed AV Delay settings (page 26).

The Shortest AV Delay parameter is available only when Rate Responsive AV Delay (page 26) is enabled and the LP operating mode is DDD(R),
DDI(R), or VDD(R).

Settings: (ms) 40 to 120 in steps of 10 (Nominal: 100)

Accessed From: Parameters button > Brady tab > Delays button

Ventricular Intrinsic Preference (VIP™) Parameter

The Ventricular Intrinsic Preference (VIP™) parameter enables an algorithm which allows the LP to search for intrinsic conduction that is slower
than the programmed Paced AV Delay setting (page 26) or Sensed AV Delay setting (page 26). If intrinsic conduction is sensed, the Paced/Sensed AV
Delay settings are extended to allow the intrinsic conduction to continue.

The VIP algorithm is available only when the LP operating mode is DDD(R) or VDD(R).
NOTE: Interactions.

= The VIP algorithm cannot be enabled when the Base Rate setting (page 24) is greater than or equal to 110 min.
= VIP suspends operation under these conditions:

* When the FARI or SIR is ® 110 min™.
¢ During a Capture or Sense test (page 17).
¢ When mode-switching occurs. See Auto Mode Switch (page 25).
PVCs have no effect on this feature.
Settings: Off; On (Nominal: Off)
Accessed From: Parameters button > Brady tab > Delays button
See also:
= VIP Extension (page 27)
= Search Interval (page 27)
= Search Cycles (page 27)

VIP™ Extension
The VIP™ Extension parameter determines the incremental duration the LP extends the Paced AV Delay / (page 26)Sensed AV Delay settings
(page 26) to search for intrinsic conduction.

The Paced/Sensed AV Delay intervals are periodically extended by the programmed VIP Extension. VIP will remain in effect as long as an intrinsic R-
wave is sensed during the extended Paced/Sensed AV Delay. The VIP Extension is canceled and the programmed Paced/Sensed AV Delay settings
are restored once a specified number of consecutive cycles (VIP search cycles) occur in which R-waves are not sensed and ventricular pacing is
necessary.

The VIP algorithm is available only when the LP operating mode is DDD(R) or VDD(R).
Settings: (ms) 50 to 150 in steps of 25; 160 to 200 in steps of 10 (Nominal: 100)
Accessed From: Parameters button > Brady tab > Delays button

VIP™ Search Interval

The Search Interval parameter determines how frequently the LP extends the Paced AV Delay / Sensed AV Delay intervals to search for intrinsic
conduction.

Settings: (min) 1; 3; 5; 10; 30 (Nominal: 1)
Accessed From: Parameters button > Brady tab > Delays button

VIP™ Search Cycles

The Search Cycles parameter determines the number of cycles the LP extends the Paced AV Delay / Sensed AV Delay intervals (page 26) to search
for intrinsic conduction.

Settings: (cycles) 1 to 3; (Nominal: 2)
Accessed From: Parameters button > Brady tab > Delays button

Capture & Sense

The Capture & Sense window allows changes to the settings for these parameters:

= Pulse Amplitude (page 28)

= Pulse Width (page 28)

= Sensitivity (page 28)
The Capture & Sense window also shows the AutoSense and Electrode Configuration (non-programmable) settings.
Accessed From: Parameters button > Brady tab > Capture & Sense button
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Pulse Amplitude

The Pulse Amplitude parameter determines how much electrical potential is applied to the myocardium during the pacing stimulus.

For a chronic, stable system, a minimum 2:1 margin between the Pulse Amplitude setting and the measured pulse amplitude capture threshold is
advised for pacemaker-dependent patients.

The Pulse Amplitude setting can be evaluated with the Capture & Sense tests (page 17). Assess capture thresholds periodically to maintain an
appropriate safety margin for reliable long-term capture.

Settings: (V) 0.25 to 6.0 in steps of 0.25 (Nominal: 2.5) 7
Accessed From: Parameters button > Brady tab > Capture & Sense button

Pulse Width

The Pulse Width parameter (pulse duration) determines how long the pace pulse output is applied to the myocardium.

For a chronic, stable system, a minimum 3:1 margin between the Pulse Width setting and the measured pulse width capture threshold is advised
for pacemaker-dependent patients.

The Pulse Width setting can be evaluated with the Capture & Sense tests (page 17). Assess capture thresholds periodically to maintain an
appropriate safety margin for reliable long-term capture.

Settings: (ms) 0.1 to 1.5 in steps of 0.1 (Nominal: 0.4)
Accessed From: Parameters button > Brady tab > Capture & Sense button

Sensitivity

The Sensitivity parameter determines the minimum amplitude of an intrinsic cardiac signal that the LP will detect. The LP detects any sensed signal
equal to or greater than the programmed Sensitivity (mV) setting; the higher the setting (mV), the lower the sensitivity.

The Sensitivity level can be evaluated with the Sense Test (page 18). Assess sensing sensitivity level periodically to maintain an appropriate safety
margin for reliable long-term sensing.

To avoid potential complications associated with undersensing, maintain a margin of two to four times the intrinsic cardiac amplitude (for example,
for an intrinsic signal of 4 mV, program the sensitivity to 1 or 2 mV).

Low-amplitude intrinsic signals may require a high Sensitivity setting (low mV setting) to ensure that all valid signals are sensed. If the LP responds
to extraneous signals or interference, a lower Sensitivity setting (higher mV setting) may help filter out those unwanted signals.

Settings (RA): (mV) 0.25 to 2.0 in steps of 0.25; 2.5 to 5.0 in steps of 0.5; 6.0 to 10.0 in steps of 1.0 (Nominal: 0.5)
Settings (RV): (mV) 0.5 to 5.0 in steps of 0.5; 6 to 10 in steps of 1.0; 12 to 18 in steps of 2 (Nominal: 2)
Accessed From: Parameters button > Brady tab > Capture & Sense button

Refractories & Blanking

The Refractories & Blanking window allows changes to the settings for these parameters:
= PVARP (page 28)
= Post-Ventricular Atrial Blanking (PVAB) (page 28)
= (RA/RV) Base Refractory (page 29)
= Rate Responsive PVARP/VRef/ARef (page 29)
= Shortest PVARP/VRef/ARef (page 29)
= Additional Settings, PVC & PMT (page 29)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button

PVARP

The Post Ventricular Atrial Refractory Period (PVARP) parameter sets the amount of time that the atrial sensing circuit is in refractory to avoid
inappropriate response to stimuli. An atrial event that is sensed during this interval is classified as a refractory event. The PVARP parameter is
intended to prevent non-physiologic or retrograde P-waves from inhibiting the atrial stimulus.

The PVARP period begins after an intrinsic R-wave, PVC, or a ventricular paced pulse in VDD(R), DDI(R), or DDD(R) mode; thus, the first portion of
PVARP overlaps with PVAB (page 28). Accordingly, PVARP must be at least 25 ms greater than PVAB.

Settings: (ms) 150 to 500 in steps of 25 (Nominal: 275)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button

Post-Ventricular Atrial Blanking

The Post-Ventricular Atrial Blanking (PVAB) parameter establishes an atrial absolute refractory period after ventricular paced and sensed events to
prevent the atrial channel from oversensing far-field R-waves.

Atrial events during this period are blanked and do not update the FARI.

The PVAB parameter is available when the LP operating mode is VDD(R), DDI(R) or DDD(R).

NOTE: Use the Post-Ventricular Atrial Blanking parameter with caution as it may have adverse effects on atrial sensing, and indirectly, on the Auto
Mode Switch function (page 25).

Settings: (ms) 60 to 200 in steps of 10; 225; 250 (Nominal: 150)

Accessed From: Parameters button > Brady tab > Refractories & Blanking button

7 A non-programmable setting of 0 is also displayed.
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(RA/RV) Base Refractory

The Base Refractory parameter sets the portion of the pacing cycle unresponsive to signals from the (RA/RV) sensing circuit to avoid inappropriate
responses to stimuli.

= The (RA) Base Refractory period begins after an atrial paced (AP) or atrial sensed (AS) event.
= The (RV) Base Refractory period begins after a ventricular paced (VP) or ventricular sensed (VS) event.
The Base Refractory setting can automatically adjust to changes in rate. See Rate Responsive PVARP/VRef/ARef (page 29).
Settings (depending on configuration):
RA, single-chamber: (ms) 160 to 400 in steps of 30; 440 to 470 in steps of 30 (Nominal: 310)
RA, dual-chamber: (ms) 160 to 400 in steps of 30; 440 to 470 in steps of 30 (Nominal: 250)
RV: (ms) 160 to 400 in steps of 30; 440 to 500 in steps of 30 (Nominal: 250)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button

Rate Responsive PVARP/VRef/ARef

When this feature is enabled, refractory periods PVARP (page 28) and (RA/RV) Base Refractory (page 29) are automatically adjusted in responses to
changes in the intrinsic or paced heart rate. When the intrinsic rate or Sensor-Indicated Rate (SIR) increases, this feature will automatically shorten
refractory periods. When the rate decreases, refractory periods lengthen accordingly.

= A setting of Low will preserve a 10% alert period.
= A setting of Medium will preserve a 20% alert period.
= A setting of High will preserve a 30% alert period.

This feature begins adjusting refractory periods when the intrinsic or pacing rate exceeds 60 bpm or the programmed Base Rate (page 24),
whichever is higher.

Refractory periods will cease shortening when the programmed shortest refractory (Shortest PVARP/VRef/ARef (page 29)) is reached or when the
maximum pacing rate is reached (Max Sensor Rate (page 24) if Sensor is On, otherwise the Max Track Rate (page 24)).

NOTE: While the LP is in-session with the programmer and operating in a non-tracking dual-chamber mode, rate responsive adjustment (expected
shortening) of PVARP as the patient's heart rate increases is suspended.

Rate Responsive PVARP/VRef. Available in DDD(R), DDI(R), and VDD(R) modes, this parameter will adjust both PVARP and RV Base Refractory.
Rate Responsive VRef. Available in VVI(R) and OVO modes, this parameter will adjust RV Base Refractory.

Rate Responsive ARef. Available in AAI(R) and OAO modes, this parameter will adjust RA Base Refractory.

Settings: Off; Low; Medium; High (Nominal: High)

Accessed From: Parameters button > Brady tab > Refractories & Blanking button

Shortest PVARP/VRef/ARef

The Shortest PVARP/VRef/ARef parameter sets the shortest allowable duration for PVARP/VRef/ARef (page 28) when the Rate Responsive PVARP/
VRef/ARef (page 29) parameter is enabled.

= When the operating mode is DDD(R), DDI(R), or VDD(R), this parameter is named Shortest PVARP/VRef.
= When the operating mode is VVI(R) OVO, this parameter is named Shortest VRef.
= When the operating mode is AAI(R) OAO, this parameter is named Shortest ARef.

Settings: (ms) 150 to 450 in steps of 25 (Nominal: 175)

Accessed From: Parameters button > Brady tab > Refractories & Blanking button

Additional Settings, PVC & PMT

Ventricular Blanking

The Ventricular Blanking (VB) parameter determines an absolute refractory period in the ventricular channel immediately following an atrial output
pulse in dual-chamber modes.

This absolute refractory period minimizes the chances of the ventricular channel sensing the atrial output and inappropriately inhibiting the
ventricular output.

In DDD(R) and DDI(R) pacing modes, an atrial output pulse initiates ventricular blanking; a P-wave that inhibits the atrial pulse does not initiate
ventricular blanking.

Settings: (ms) 16 to 56 in steps of 8 (Nominal: 48)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button > Additional Settings button

Ventricular Safety Standby

The Ventricular Safety Standby (VSS) parameter starts a crosstalk detection window immediately after the ventricular blanking (VB) period.

NOTE: Crosstalk occurs when atrial output signals are sensed by the ventricular channel and results in the inhibition of the ventricular pulse.
Clinically, crosstalk usually can be identified by atrial pacing with no ventricular channel output. Crosstalk typically occurs with:

= High atrial pulse amplitude or pulse width settings
= Low ventricular sensitivity settings (greater sensitivity)
= Rapid pacing rates

To minimize crosstalk, decrease the atrial Pulse Amplitude or Pulse Width setting, or decrease the RV LP’s sensitivity.
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The VSS algorithm prevents the RV LP from inappropriately sensing crosstalk that would inhibit the ventricular pulse output. If crosstalk is sensed
during this crosstalk detection window, a committed ventricular pulse is delivered 120 ms after the detected crosstalk. Signals sensed outside of the
crosstalk detection window inhibit the ventricular pulse.

Even if crosstalk is not sensed, the Ventricular Safety Standby parameter can prevent the inappropriate inhibition of ventricular output.
The Ventricular Safety Standby parameter is available when the LP operating mode is DDD(R) or DDI(R).

NOTE: Interactions. If the Sensed AV Delay parameter (page 26) or the Rate Responsive AV Delay parameter (page 26) is programmed shorter than
120 ms, the ventricular pulse is delivered at that shorter interval.

Settings: Off; On (Nominal: On)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button > Additional Settings button

PVC Response

The PVC Response feature detects and responds to premature ventricular contractions (PVCs). The algorithm detects a PVC if an R-wave is not
preceded by an atrial event and that R-wave is also not preceded during the previous 280 ms by an atrial sense event detected within the relative
refractory portion of PVARP.

The parameter has these available settings:
= Off. PVCs are detected only.
= Atrial Pace. PVCs are detected and the algorithm initiates the Atrial Pace response to a PVC confirmation.

The response consists of the initiation of a PVC PVAB (equal to the greater of 120 ms and base PVAB) and a PVC PVARP of 475 ms. If an atrial sense
event is detected during this PVC PVARP, an atrial pace pulse will be delivered 330 ms later unless a normal atrial or ventricular sense event is
detected or a ventricular pace pulse is delivered prior to the delivery of that atrial pace pulse. The atrial pace pulse will be delivered at the
programmed atrial output.

The PVC Response parameter is available when the LP operating mode is DDI(R), DDD(R), VDI(R), or VDD(R).

The PVC Response parameter responds to PVCs when the LP operating mode is DDD(R) or VDD(R). In VDD(R) mode with PVC Response enabled, the
atrial pace output is automatically set to a minimum output of 2.5V/0.6 ms. The atrial pace output cannot be adjusted while in VDD(R) mode.
NOTE: Diagnostics.

= The Rates window (page 12) of the Diagnostics workspace reports the total number of PVCs detected by the LP.

= An atrial pace response can result in the appearance of fast atrial rates in atrial diagnostics such as the Atrial Heart Rate Histogram (page 12).
Settings: Off, Atrial Pace (Nominal: Off)

Accessed From: Parameters button > Brady tab > Refractories & Blanking button > Additional Settings button

PMT Response

The PMT Response feature detects and responds to pacemaker mediated tachycardias (PMTs). The parameter has these available settings:
= Off. No PMTs are detected.
= Atrial Pace. PMTs are detected (as described in this section) and the Atrial Pace response is started to end the PMT.

The PMT Response algorithm detects that a PMT is occurring after it has counted 10 consecutive P-V events (atrial sensed/ventricular stimulated)
at a rate greater than or equal to the programmed PMT Detection Rate (page 30). After the tenth P-V event, the algorithm initiates the Atrial Pace
on PMT response.

During the Atrial Pace on PMT response, the RV LP withholds ventricular output and the RA LP initiates a 330 ms alert period after the retrograde P-
wave. An atrial pulse is delivered if no P-wave is detected during the alert period. This is followed by normal pacing. After PMT detection has
occurred, the PMT detection algorithm is suspended for 256 cycles.

The atrial pace pulse will be delivered at the programmed atrial output. When the LP is programmed to VDD(R) mode with PMT Response enabled,
the atrial pace output is automatically set to a minimum output of 2.5 V/0.6 ms. The atrial output cannot be adjusted while in VDD(R) mode.
NOTE: Interactions. The PMT algorithm is suspended during an Auto Mode Switch (page 25).

The PMT Response parameter is available when the LP operating mode is DDD(R) or VDD(R).
Settings: Off; Atrial Pace (Nominal: Off)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button > Additional Settings button

PMT Detection Rate

The PMT Detection Rate parameter determines at what rate the LP becomes alert to the presence of pacemaker-mediated tachycardia (PMT) when
the PMT Response parameter (page 30) is enabled. The settings begin at 90 min* (or higher if the Base Rate parameter (page 24) is programmed
above 90 min?) and do not exceed the Max Track Rate parameter (page 24).

NOTE: Interactions.

Base Rate. The PMT Detection Rate parameter cannot have a setting slower than the Base Rate setting. If the PMT Detection Rate is set equal to
or slower than the Base Rate setting, the PMT Detection Rate parameter is automatically adjusted to 10 min™ faster than the Base Rate setting.

Max Track Rate (MTR) The PMT Detection Rate parameter cannot have a setting faster than the MTR setting. If MTR parameter is set equal to or
lower than than the PMT Detection Rate setting, the PMT Detection Rate parameter is automatically adjusted to a lower rate. If a lower rate is
not available, then PMT detection and response will be disabled.

Settings (depending on dual-chamber configuration):

Configurations including LSP112V: (min?) 90 to 165 in steps of 5 (Nominal: 125)

Configurations including LSP202V: (min?) 90 to 175 in steps of 5 (Nominal: 125)

Accessed From: Parameters button > Brady tab > Refractories & Blanking button > Additional Settings button
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i2i™ Options
i2i (RA/RV) Blanking Response

The i2i Blanking Response parameter adjusts the LP response in the event that an i2i™ communication signal is not received as expected.

When the i2i Blanking Response parameter is activated and an LP receives an invalid i2i event notification (one that contains a null or invalid i2i
marker), the LP establishes a period in which sensed events are not detected, in order to avoid inappropriate sensing of the remote pacing pulse.

The i2i Blanking Response parameter is available for an RA LP operating in DDD(R), DDI(R), or VDD(R) mode, or for an RV LP operating in DDD(R) or
DDI(R) mode. For all other modes, the parameter is set to Off.

Settings: Off; Low; Medium; High (Nominal: Off)
Accessed From: Parameters button > Brady tab > Refractories & Blanking button > Additional Settings button

i2i Parameter Settings

The i2i Settings Management window provides options to measure the bidirectional i2i™ communication strength in-session and program the
optimal strength level for LPs operating in VDD(R), DOO(R), DDI(R), or DDD(R) mode. You can set strength levels based on the results of a user-
initiated i2i strength assessment, or you can set levels manually.

NOTE: Consider assessing i2i communication throughout the implant or follow-up procedure to ensure acceptable i2i throughput (transmission/
reception). The i2i™ Diagnostics tab (page 14) of the Diagnostics workspace captures measurements to help in assessing the quality of the
bidirectionally conducted communication between co-implanted (RA/RV) LPs.

To perform an automatic i2i strength measurement:

1. Select the Perform Auto Assessment button to initiate an automatic assessment based on the current i2i strength levels. (Select the Cancel
Auto Assessment button to cancel an assessment in progress, if necessary.)

The completed assessment provides the recommended strength level for each i2i communication direction.
2. Review the recommended strength levels.
3. Select the Accept button to program the recommended i2i settings to the LPs.
To adjust strength levels manually:
1. Use the plus (+) and minus (-) buttons to adjust the strength level. Changing a strength level immediately programs the i2i setting to the LPs.
2. Wait at least 15 seconds for the programmer to collect data based on the manually selected i2i strength levels.
3. Select the Update i2i Data button to update the i2i throughput diagnostics (transmission/reception rates).
Settings: 1 to 7 (Nominal: 4)

NOTE: Programming a high strength level (such as level 7) can substantially reduce LP battery longevity. Therefore, if using a high setting, consider
monitoring the estimated longevity until RRT closely using the Battery Details window (page 19).

Accessed From: Parameters button > i2i Parameter Settings tab > i2i Parameter Settings button
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Episode Settings
The Episode Settings window of the Parameters workspace displays and allows changes to these programmable parameters. Select the appropriate
button to change the parameter settings:
= Stored EGM Configuration button. Opens the Stored EGM Configuration window (page 32) to the stored EGM configuration parameters.
= Episode Triggers button. Opens the Episode Triggers window (page 32), which allows the triggers to be set for recording atrial episodes for
EGM storage.
NOTE: To ensure that all important episodes are collected, consider clearing episodes from the LP device memory at the end of each session.
Accessed From: Parameters button > Episode Settings
See also:
= Episodes (page 11)
= Clear Diagnostics (page 35)

Stored EGM Configuration

The Stored EGM Configuration window displays and sets these SEGM configuration parameters:
= Storage Mode (page 32)
= Total Storable Episodes (page 32)
= Post-Trigger Storage Duration per Episode (page 32)
= (RA/RV) Amplitude Range (page 32)
Accessed From: Parameters button > Episode Settings > Stored EGM Configuration

Storage Mode
The Storage Mode parameter has these available settings:

= Continuous. Stored EGMs (SEGMs) will be stored in a first-in, first-out manner; when a new episode occurs, the oldest SEGM will be overwritten
to make space for a new SEGM.

= Freeze. After the maximum number of SEGMs have been collected, no additional SEGMs will be stored. See Total Storable Episodes (page 32).
Settings: Freeze, Continuous (Nominal: Continuous)
Accessed From: Parameters button > Episode Settings > Stored EGM Configuration

Total Storable Episodes

The Total Storable Episodes parameter sets the maximum number of storable EGMs.
Settings: 1, 2, 4, (Nominal: 4)

Accessed From: Parameters button > Episode Settings > Stored EGM Configuration

Post-Trigger Storage Duration Per Episode

The Post-Trigger Storage Duration per episode indicates the amount of EGM time recorded after an episode trigger is detected.
Settings: (seconds) auto-calculated, non-programmable

Accessed From: Parameters button > Episode Settings > Stored EGM Configuration

Amplitude Range

(RA/RV) amplitude range (SEGM recording range).

Settings:

(RA) SEGM atrial recording range: (mV) 1.25, 3, 6, 14 (Nominal: 6)

(RV) SEGM ventricular recording range: (mV) 1.25, 3, 6, 14 (Nominal: 14)
Accessed From: Parameters button > Episode Settings > Stored EGM Configuration

Episode Triggers

From the Episode Triggers window, these triggers can be set for recording atrial episodes for EGM storage:
= AMS Entry. Atrial episode is recorded upon AMS entry.
= AMS Exit. Atrial episode is recorded upon AMS exit.
= AMS Entry & Exit. Atrial episode is recorded upon AMS entry and exit.
= Off
Accessed From: Parameters button > Episode Settings tab > Episode Triggers button
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MRI Settings

The MRI Settings tab allows you to program basic operating parameters for an MR Conditional device that are in effect while these MRI Settings are
enabled.

WARNING: Before any attempt to scan a patient with an implanted MR Conditional device, read all the instructions in the MRI-Ready Leadless
System Manual. If you have any questions, contact Technical Support (page 58) before proceeding with the MRI scan.

The MRI Settings window contains these options:
= Undo All button. Restores the previously-programmed MRI Settings.
= Save MRI Settings button. Saves the currently selected MRI Settings to the device.

= Test MRI Settings button. Enables the device's MRI Settings to help you evaluate the patient’s hemodynamic status with the proposed MRI
parameters. When the test is complete, select the Cancel MRI Settings Test button.
CAUTION: Failure to cancel the test, or loss of communication with the device before canceling the test, can unintentionally leave the
device programmed with MRI Settings.
= Setup for MRI Now button. Opens the MRI Checklist (page 34) to use the programmer to enable the MRI Settings that have been saved to the
device.
NOTE:
= During EVVI operation of the LP, MRI Settings are disabled and inaccessible.
= The name of the Test MRI Settings button changes depending on the selected MRI Mode. For example, if MRI DOO <2 VOO Mode is selected,
the button is displayed as Test DOO MRI Settings followed by Switch to VOO Test.
= MRI DOO 22 VOO Mode will temporarily switch from MRI DOO mode to MRI VOO mode during the MRI scan to avoid i2i interference. If
selecting DOO 2 VOO, be sure to test MRI DOO and MRI VOO modes before programming MRI Settings.

For MRI DOO & VOO Mode during Test DOO MRI Settings, loss of i2i™ communication markers will appear during each pace cycle on the RV
marker channel. See Brady Basic Event Markers (page 6) for additional marker information.

Figure 9. Loss of i2i communication markers on the RV marker channel during each pace cycle

S A

Vol —¥p

= For MRI DOO 22 VOO Mode during Test VOO MRI Settings, loss of i2i communications markers will appear during each pace cycle on both the
RV and RA marker channels, and atrial pacing withheld markers will appear during each pace cycle on the RA marker channel. See Brady Basic
Event Markers (page 6) for additional marker information.

Figure 10. Loss of i2i communication markers on the RV and RA marker channels and atrial pacing withheld event markers on the RA marker channel
during each pace cycle

Accessed From: Parameters button > MRI Settings tab

MRI Parameters

The MRI parameter settings are stored and tested from the MRI Settings panel. These settings are only in effect when you select the
Test MRI Settings button or when you select the Program MRI Settings button from the MRI Checklist (page 34) window.

NOTE: Collection of diagnostic data is suspended when MRI Settings are enabled, except when i2i diagnostic data is collected in MRI DOO 2 VOO
Mode.
The MRI Settings provide only basic pacing functions and limit the device's interactions with the electromagnetic radiation during the MRI scan.

= MRI Mode. During an MRI scan, all sensing should be turned off, so the device does not respond to interference from the MRI environment.
Mode options are either Pacing Off or an available asynchronous mode (DOO & VOO, VOO, or AOO).

= MRI Base Rate

= MRI Paced AV Delay

= MRI Pulse Amplitude (non-programmable)

= MRI Pulse Width (non-programmable)

= MRI Electrode Configuration (non-programmable)

See also MRI Settings (page 57).
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MRI Checklist

Use the MRI Checklist window to verify the current MRI Settings and to ensure that all the conditions for an MRI scan are in place before enabling
the MRI Settings. Verify each condition in the checklist and check each box after each condition is verified. If a box is left unchecked, you will not
be able to enable the MRI Settings.

After you have checked all the boxes, this button is enabled:

Program MRI Settings button. Select to enable the MRI Settings in the device in preparation for an imminent MRI scan. When you select this
button, the programmer displays the MRI Settings: Active (page 34) window.

Conditions Required for MRI

Specific conditions must be met before a patient with an MR Conditional device can have an MRI scan. Refer to the MRI-Ready Leadless System
Manual for a complete list of all conditions.

These conditions must be met and confirmed on the MRI Checklist before the patient can have an MRI scan:

= Capture thresholds are stable and measured in the past 24 hours at <2.5 V @ 0.5 ms. If applicable, select the test button to perform a Capture
Test (page 17) to verify that capture thresholds are stable.

= No additional cardiac hardware. Verify that no additional cardiac hardware (such as abandoned leads) is present by checking the patient
records. You may scan patients with abandoned MR conditional LPs in the same chamber, provided that all the MR Conditional requirements
for each LP are met.

= MRI DOO 22 VOO Mode will temporarily switch from MRI DOO mode to MRI VOO mode during MRI scan. This checklist item is displayed only
if you select the MRI DOO &2 VOO Mode. Confirm that it is acceptable for the LP to switch between MRI DOO mode and MRI VOO mode when
it encounters i2i interference.

Accessed From: Parameters button > MRI Settings tab > Setup for MRI Now button

MRI Settings: Active

The MRI Settings: Active window displays the currently enabled MRI Settings, the device's permanent programmed settings, and these buttons:

= Disable MRI Settings button. Return to the permanent programmed settings.

= Print MRI Report button. Print a report containing the patient data, parameter settings, and the MRI Checklist results. This button is also
accessible from the Print button > Reports tab when the MRI Settings are disabled and the device is using the permanently programmed
settings.

= End Session button. After enabling the MRI Settings, select this button to end the programming session before proceeding to the MRI scan.
Once the scan is complete, interrogate the LP and return to this window to disable MRI Settings and restore the permanently programmed
settings.

NOTE: When MRI Settings are active in MRI DOO 2 VOO Mode, loss of i2i™ communication markers will appear during each pace cycle on the
RV marker channel when the device is pacing in MRI DOO mode or MRI VOO mode. Additionally, if the system is in i2i noise reversion, loss of i2i
communication markers and atrial pacing withheld event markers will appear during each pace cycle on the RA marker channel. See Brady
Basic Event Markers (page 6) for additional marker information. See MRI Settings (page 33) for example images.

Accessed From: Parameters button > MRI Settings tab > Setup for MRl Now button > MRI Checklist window > Program MRI Settings
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Wrap-up™ Overview

The Wrap-up™ Overview window allows for the review of session activities by listing battery data, test status, and session programming changes
and notes. The window provides these follow-up session management controls:

= Battery status panel. Shows the last measured battery voltage and a gauge illustrating the battery longevity estimate (based on the battery
voltage).

= Test Status panel. Reports the completed and uncompleted tests.

= Session Notes panel. Reports the status of routine follow-up tasks.

= Programming Changes panel. Reports changes in parameter initial and present settings.

= Selected Reports button. Lists the reports that have been selected to print and opens the Reports window (page 44).

= Restore Initial Values button (page 35). Programs the LP to the settings read at the beginning of the session.

= Clear Diagnostics button (page 35). Clears the episodes, diagnostics data, or both, from the LP memory.

= Clear after Printing check box. Select to automatically clear diagnostics from the LP memory after printing the reports from the Wrap-Up
window.

= Print Reports button. Prints the reports listed in Selected Reports.
Accessed From: Wrap-up Overview button

Restore Initial Values

The Restore Initial Values button reprograms the LP's settings that were read at the initial interrogation associated with the ongoing session. When
you select the Program button on the pop-up dialog to confirm restoration of the initial values, you lose all parameter changes that you made
during the current session.

Accessed From: Wrap-Up Overview button > Restore Initial Values button

Clear Diagnostics

From the Clear Diagnostics window, diagnostics (page 12) data (except for lifetime statistics and other non-resettable data), episodes (page 11), and
stored EGMs can be cleared from the LP memory. LP data collected by the programmer during the session remains available until you select the
End Session button.

NOTE: Clearing diagnostics will also clear alerts.

Accessed From: Wrap-Up Overview button > Clear Diagnostics button

Operating Modes

In shelf mode, the LP maintains a low-power state and periodically measures the impedance between the LP electrodes.

During implantation, the LP exits shelf mode and enters its initial operating mode (VVI mode for an RV LP, AAl mode for an RA LP) when the
impedance is lower than the preset threshold.

On exit from shelf mode and transition to initial operating mode, the date and timestamp are recorded and stored as the LP implant date.
You can program the LP to the following therapy modes, some of which you can program to operate with rate-responsiveness (R). See Rate-
Responsive Modes (page 41).

Table 15. Operating Modes

Dual-Chamber Atrial Ventricular Off Modes

DDD (page 37) AAl (page 37) VVI (page 36) Pacing Off (page 41)
DDI (page 38) AOO (page 37) VOO (page 36)

DOO (page 39) OAO (page 37) 0OVO (page 36)

VDD (page 39)

VDI (page 40)
(AMS mode only)

NOTE: i2i™ communication (page 42) (transmission/reception) is enabled when an LP is programmed to any dual-chamber mode.
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VVI

(Ventricular Pacing, Sensing, and Inhibition)
See VVI Mode timing diagram (page 36).

In VVI mode, the LP paces the ventricle at the programmed rate if it does not detect a sensed event. If the LP detects a sensed event during the
alert period, it withholds the pulse and it resets the timing period to the start of the RV Base Refractory period (page 29).

Indications. VVI operation is indicated for symptomatic bradycardia of any etiology. This includes, but is not limited to, AV block or sinus node
dysfunction and the various manifestations of sinus node dysfunction, including sinus node arrest, sinus bradycardia, and brady-tachy syndrome.

WARNING: VVI operating mode should not be used in the presence of pacemaker syndrome.

Figure 11. VVI Mode timing diagram
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(Ventricular Asynchronous Pacing)
See VOO Mode timing diagram (page 36).
In VOO mode, the LP paces the ventricle at the programmed rate regardless of the intrinsic rhythm.

CAUTION: VOO(R) mode is primarily intended for temporary use. Long-term use may result in competitive pacing, which may induce
potentially dangerous ventricular tachyarrhythmias.

Indications. VOO operation may be indicated for patients who are subject to electromagnetic interference or electromyogenic noise and who need
continual ventricular pacing.

WARNING: VOO mode should not be used in patients who have a competitive intrinsic cardiac rhythm and who have or are likely to
experience pacemaker syndrome during single-chamber ventricular pacing.

Figure 12. VOO Mode timing diagram
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(Ventricular Sensing Only)

CAUTION: The OVO mode is not recommended for pacemaker-dependent patients or patients who might be affected by even a short
cessation of the device's operation.

In OVO mode, pacing is turned off while the LP continues to detect and record ventricular sensed events. This mode is useful primarily for
temporary diagnostic evaluation and recording of intrinsic activity. When this mode is programmed, the programmer shows null tick marks and
displays < 30 min* when no intrinsic activity is present. When intrinsic activity is present, rate and VS markers (page 6) are displayed.
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AAI

(Atrial Pacing, Sensing, and Inhibition)
See AAl Mode timing diagram (page 37).

In AAI mode, the LP paces the atrium at the programmed rate if the atrial events are not sensed. If the LP detects a sensed event during the alert
period, it withholds the pulse and resets the timing to the start of the RA Base Refractory period (page 29).

Indications. AAl operation is indicated for symptomatic bradycardia caused by sinus node dysfunction.
WARNING: AAI mode should not be used in patients with AV conduction disorders, chronic atrial fibrillation, or atrial flutter.

Figure 13. AAl Mode timing diagram
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(Atrial Asynchronous Pacing)
See AOO Mode timing diagram (page 37).
In AOO mode, the LP paces the atrium at the programmed rate regardless of intrinsic rhythm.

CAUTION: AOO(R) mode is primarily intended for temporary use. Long-term use may result in competitive pacing, which may induce
potentially dangerous atrial tachyarrhythmias.

Indications. AOO operation may be indicated for patients who are subject to electromagnetic interference or electromyogenic noise and who need
continual atrial pacing.

WARNING: AOO mode should not be used in patients with competitive intrinsic cardiac rhythms or AV conduction disorders.

Figure 14. AOO Mode timing diagram
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OAO

(Atrial Sensing Only)

CAUTION: The OAO mode is not recommended for pacemaker-dependent patients or patients who might be affected by even a short
cessation of the device's operation.

In OAO mode, pacing is turned off while the LP continues to detect and record atrial sensed events. This mode is useful primarily for temporary
diagnostic evaluation and recording of intrinsic activity. When this mode is programmed, the programmer shows null tick marks and displays
< 30 min* when no intrinsic activity is present. When intrinsic activity is present, rate and AS markers (page 6) are displayed.

DDD

(Dual-Chamber Pacing, Sensing, and Inhibition; Atrial Tracking)
See DDD Mode timing diagram (page 38).
The DDD Mode is a dual-chamber, atrial-based timing mode in which increases or decreases in the sensed atrial rate are duplicated by similar
changes in the ventricular rate. Sensed P-waves or R-waves inhibit output pulses, while no intrinsic activity during the alert periods result in
delivered pulses. There are four pacing states:
1. AS. A sensed atrial event (AS) inhibits an atrial pulse and begins the Sensed AV Delay (page 26) and resets the LP timing. The RA LP becomes
refractory until the end of the PVARP (page 28).
2. AP. During the atrial alert period, no atrial sensed event is detected, and the LP delivers an atrial pulse (AP) at the end of the alert period. This
starts the Paced AV Delay (page 26) and resets the LP timing. The RA LP becomes refractory until the end of the PVARP.
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3. VS. The RV LP, while in an alert state, senses a ventricular sensed event (VS) and inhibits the pulse but does not reset the timing. The RV Base
Refractory period (page 29) and PVARP begin and continue until the periods time out. The RA LP becomes alert to sensed events after PVARP
times out and the RV LP becomes alert to sensed events after RV Base Refractory times out.

4. VP. The RV LP, while in an alert state, does not sense any signals and delivers a ventricular pulse (VP) at the end of the delay. The RV Base
Refractory period and PVARP begin and continue until the periods time out. The RA LP becomes alert to sensed events after PVARP times out
and the RV LP becomes alert to sensed events after RV Base Refractory times out.

Indications. DDD operation is indicated in the presence of AV conduction disorders with normal or abnormal sinus node function and if the patient
may benefit from a high degree of ventricular pacing.
WARNING: In DDD mode with Auto Mode Switch (AMS) (page 25), AMS should not be set to Off in the presence of chronic atrial
tachyarrhythmias or silent atria; however, AMS can be set to automatically switch the LP to DDI mode in the presence of atrial
tachyarrhythmias. Retrograde conduction requires the careful setting of the PVARP parameter.
In the event of a complete or partial loss of i2i™ communication, the system maintains the most comprehensive possible functional operating mode
until full i2i communication is re-established. See i2i Communication (page 42) for a table of the reversion modes.

Figure 15. DDD Mode timing diagram
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DDI

(Dual-Chamber Pacing, Sensing, and Inhibition; No Atrial Tracking)

See DDI Mode timing diagram (page 39).

The DDI mode is a non-tracking, dual-chamber mode in which sensed atrial activity does not cause a change in timing. Atrial tachycardias do not
result in increased pacing rates. There are four pacing states:

1. AS. A sensed atrial event (AS) inhibits the atrial pulse and begins an atrial refractory period which ends at the ventricular pulse. The RV LP
remains alert to R-waves except during the RA Base Refractory period (page 29) and after an atrial pulse.

2. AP. During the atrial alert period, no atrial sensed event is detected, and the LP delivers an atrial pulse (AP) at the end of the alert period. This
starts the Paced AV Delay (page 26) and resets the LP timing. The RA LP becomes refractory until the end of the PVARP (page 28).

3. VS. The RV LP, while in an alert state, senses a ventricular sensed event (VS) and inhibits the pulse but does not reset the timing. The RV Base
Refractory (page 29) period and PVARP begin and continue until the periods time out. The RA LP becomes alert to sensed events after PVARP
times out and the RV LP becomes alert to sensed events after RV Base Refractory times out.

4. VP. The RV LP, while in an alert state, does not sense any signals and delivers a ventricular pulse (VP) at the end of the delay. The RV Base
Refractory period and PVARP begin and continue until the periods time out. The RA LP becomes alert to sensed events after PVARP times out
and the RV LP becomes alert to sensed events after RV Base Refractory times out.

Indications. DDI operation is indicated in situations where dual-chamber pacing is required and there is a specific reason that atrial tracking is not
desired.
WARNING: DDI mode should not be used in patients with AV block with normal sinus node function and silent atria and in AV block with
chronic atrial fibrillation or flutter.

In the event of a complete or partial loss of i2i™ communication, the system maintains the most comprehensive possible functional operating mode
until full i2i communication is re-established. See i2i Communication (page 42) for a table of the reversion modes.
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Figure 16. DDI Mode timing diagram
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DOO

(Dual-Chamber Asynchronous Pacing)
See DOO Mode timing diagram (page 39).
In DOO mode, the LP paces in the atrium and ventricle at the programmed Base Rate and Paced AV Delay (page 26) regardless of intrinsic activity.

CAUTION: DOO(R) mode is primarily intended for temporary use. Long-term use may result in competitive pacing, which may induce
potentially dangerous tachyarrhythmias.

WARNING: DOO mode should not be used in patients with competitive intrinsic cardiac rhythm.
In the event of a complete or partial loss of i2i™ communication, the system maintains the most comprehensive possible functional operating mode
until full i2i communication is re-established. See i2i Communication (page 42) for a table of the reversion modes.

Figure 17. DOO Mode timing diagram
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(Ventricular Pacing; Dual-Chamber Sensing and Inhibition; Atrial Tracking)
See VDD Mode timing diagram (page 40).

The VDD mode is a dual-chamber, atrial-tracking mode with no atrial output in which ventricular pacing is synchronized to intrinsic atrial activity.
The LP senses in both chambers but only paces in the ventricle.

There are three pacing states:

1. AS. A sensed atrial event during the V-V interval initiates the Sensed AV Delay (page 26) and may extend the V-V interval while AV synchrony is
maintained. It is possible to track a sinus rhythm resulting in a rate lower than the programmed Base Rate (page 24).

2. VS. If the RA LP detects a sensed event and the RV LP detects a sensed event during the Sensed AV Delay, the V-V timing is reset.
3. VP. If no atrial and no ventricular events are sensed, the RV LP paces the ventricle (VVI pacing). See VVI (page 36).
Indications. VDD operation is indicated for AV block with normal sinus function.
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WARNING: VDD mode should not be used for patients with sinus node dysfunction, chronic atrial flutter or fibrillation, inadequate atrial
sensing, or silent atria.

In the event of a complete or partial loss of i2i™ communication, the system maintains the most comprehensive possible functional operating mode
until full i2i communication is re-established. See i2i Communication (page 42) for a table of the reversion modes.

Figure 18. VDD Mode timing diagram
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VDI

(Ventricular Pacing; Dual-Chamber Sensing and Inhibition; No Atrial Tracking)
See VDI Mode timing diagram (page 40).
The VDI mode is a non-tracking, dual-chamber mode that is available only as a programmable Auto Mode Switch (AMS) mode (page 25). The LP

system senses in both chambers but only paces in the ventricle. While VDI mode maintains atrial sensing, sensed atrial activity does not cause a
change in timing. Atrial tachycardias do not result in increased pacing rates.

There are three pacing states:
1. AS. An atrial sensed event (AS) begins an atrial refractory period. An AS event does not alter ventricular timing.

2. VS. When the RV LP, while in an alert state, senses a ventricular sensed event (VS), it inhibits a ventricular pace pulse and resets the V-V timing.
The RV Base Refractory period (page 29) and RA PVARP (page 28) begin and continue until the periods time out. The RA LP becomes alert to
sensed events after PVARP times out, and the RV LP becomes alert to sensed events after RV Base Refractory times out.

3. VP. When the RV LP, while in an alert state, does not sense any VS event, it delivers a ventricular pulse (VP) at the end of the V-V interval
defined by the programmed AMS Base Rate (page 25). The RV Base Refractory period and RA PVARP begin and continue until the periods time
out. The RA LP becomes alert to sensed events after PVARP times out, and the RV LP becomes alert to sensed events after RV Base Refractory
times out.

Indications. VDI operation is indicated in situations where ventricular pacing is required and there is a specific reason that atrial tracking and pacing
is not desired.

WARNING: VDI mode is only available for Auto Mode Switch (AMS) mode and should not be used in the presence of pacemaker syndrome.
VDI mode is sustained during loss of i2p telemetry, or complete (bidirectional) or partial (unidirectional) loss of i2i™ communication.

Figure 19. VDI Mode timing diagram
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Pacing Off

(Pacing and Sensing Off)
CAUTION: Pacing Off mode should not be used with pacemaker-dependent patients or patients who might be affected by even a short
cessation of pacemaker function.
In Pacing Off mode, atrial and ventricular pacing and sensing are disabled.
During Pacing Off mode, i2p telemetry and i2i™ communication remain enabled.
Tick marks that correspond to telemetry with the programmer (i2p communication events) continue to be displayed. See Brady Basic Event Markers
(page 6).

Rate-Responsive Modes

The function of rate-responsive modes (Sensor is On) is to alter the pacing rate to match activity changes according to programmed parameters.
Rate-responsiveness can be enabled with any permanent pacing mode. For more information on Sensor programming, see Sensor (page 23).
Indications. Indications for rate-responsive modes are the same as those without rate-responsiveness, except that rate-responsive modes are
further indicated when an increase in pacing rate with activity is desired.
WARNING: Guidance for rate-responsive modes is the same as that for modes without rate-responsiveness, except that rate-responsive modes
should not be used when pacing rates above the programmed Base Rate may not be well tolerated.
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Additional Programming Information

= Telemetry (i2p) Communication (page 42)

= i2i™ Communication (page 42)

= Device Parameters and Settings Selection (page 43)
= Emergency VVI (EVVI) Pacing (page 43)

LP Reset (page 44)

= Print Menu (page 44)

= Recommended Replacement Time (RRT) (page 45)
= End-of-Service (page 45)
= LP Implant and Replacement Programming (page 46)

Telemetry (i2p) Communication

Each LP communicates bidirectionally with the programmer system through conducted electrical signals between the implanted LP's electrodes and
skin electrodes applied to the patient’s chest and connected to the programmer system with the patient cable. The LP transmits signals using
circuits and electrodes already provided for pacing, with data encoded in low-current pulses delivered during the heart’s refractory period.
Communication between the implanted LP system and the programmer is referred to as 'i2p' communication.

NOTE:

= Refer to the Aveir™ Link Module Instructions for Use for information on electrode placement and using the patient cable to connect to the
programmer system.

= Consider keeping the Aveir™ Link Module disconnected from the programmer when it is not being used to communicate with an LP.

During an active in-clinic programmer session, i2p communication occurs during the atrial and ventricular refractory periods in order to avoid

inappropriate sensing of the i2p communication signal.

Additionally, during an active in-clinic programmer session for an LP system operating in a dual chamber mode, the atrial refractory period has an
absolute refractory period during the AV/PV Delay instead of an absolute refractory period followed by a relative refractory period. For the
refractory period outside a programmer session, see Refractories & Blanking (page 28).

NOTE: i2p communication signals may appear as artifacts on CEGMs.

In order to interrogate a dual chamber LP system, the programmer must establish i2p communication with both the RA LP and RV LP. If the
programmer cannot establish i2p communication with both LPs, the Loss of Telemetry dialog (page 50) will be displayed. Contact Abbott Medical
Technical Support (page 58) for assistance with diagnosing telemetry problems.

i2i™ Communication

Communication between co-implanted RV and RA LPs, referred to as i2i™ communication, is achieved through conducted electrical signals.

Programming a dual-chamber mode enables bidirectional i2i communication (transmission/reception). i2i communication is disabled in all single-
chamber modes in order to conserve battery life.

NOTE: Consider assessing i2i communication throughout the implant or follow-up procedure to ensure acceptable i2i throughput (transmission/
reception).

Complete i2i communication consists of the RA —> RV i2i message (where the RA LP transmits an i2i signal that is received by the RV LP) and the
RV —> RA i2i message (where the RV LP transmits an i2i signal that is received by the RA LP). The RA —> RV i2i message occurs with atrial pace or
sense events and the RV —> RA i2i message occurs with ventricular pace or sense events (as shown in the following figure). When an expected i2i
signal is not received by an LP, a loss of i2i communication marker is displayed on the marker channel. See Markers (page 6).

42



Figure 20. Mode timing diagram - i2i communication

[ | Blanking Period
O Refractory Period
[ Alert Period
PVARP

/N/ Output Pulse

AF AS P AP \l/ RA —> RV i2i communication
¥ v v 4 T RV —> RA i2i communication
( % A V A sensed Event
RV -> RA
RA -> RV
CHCT T [T W1 Y
A A 1 P
VS VS VP VP

Loss of i2i communication may occur as a complete loss (where both LPs are not receiving i2i communication from each other) or a partial loss
(where either the RA or RV LP does not receive i2i communication from the other LP). When a complete or partial loss of i2i communication occurs,
the system maintains the most comprehensive possible functional operating mode (shown in the following table) until full i2i communication is re-
established.

Table 16. Functional operating mode during loss of i2i communication

Loss of i2i Signal

Complete Loss Partial Loss Partial Loss
Programmed Mode RA —> RV and RV —> RA RA —> RV RV —>RA
DDD VDI DDI VDD
DDI VDI DDI VDI
VDD VDI VDI VDD
DOO VOO DOO VOO

Device Parameters and Settings Selection

1. To change the setting for any parameter, touch the desired parameter button. A setting selection window is displayed. If all settings cannot fit
on the screen, use the up and down arrows to view additional settings. The overall range of settings is usually indicated at the top and bottom
of the window. The current permanently-programmed setting is marked with a small pacer icon.

2. Select the desired setting. This stores the setting in the programmer’s memory (batch-stores the setting); it does not program the parameter.
For the new setting to take effect, select the Program button.

After you select a setting, the setting selection window disappears. To leave the setting selection window before a new setting is stored, close the
window.

Batch Storing and Autoprogramming

The programmer can store several parameter settings in memory in a batch before they are permanently programmed (or canceled). When you
change a parameter setting, the color of the parameter button and the buttons of all autoprogrammed parameters change to green,which means
that the setting has been stored for programming later. The Program and Preview buttons are highlighted. The Preview button displays a number
indicating the number of parameters that are ready for permanent programming.

Once a setting is batch-stored, these options are available:
= Preview Changes button. Opens the Preview Changes window to show the manually-selected and autoprogrammed settings.
= Program button. Permanently programs the selected parameter settings.
= Undo All button. From the Preview Changes window, rejects the selected parameter settings.

Emergency VVI (EVVI) Pacing

In rare instances, it may be necessary to initiate Emergency VVI (EVVI) operation of an LP. The programmer console provides this emergency option:

EVVI. Press this hard button on the programmer to automatically initiate predefined high-output Emergency VVI (EVVI) pacing parameter settings
in the LP. See Emergency VVI Settings (page 44).

The programmer must be actively communicating with an RV LP to initiate EVVI pacing. RA LP emergency pacing is not supported. For example, if
the programmer is actively communicating with only an RA LP in the implant or generator change workflow, the RV LP would not receive the EVVI
command. See Emergency VVI Unavailable (page 50).

The programmer displays a pop-up message that indicates in which LP emergency pacing is in effect. Select the Close button to close the message.

NOTE: The programmer cannot initiate EVVI mode under these conditions:
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During LP interrogation

While the LP is operating in ROM mode
During an LP reset

While saving a copy of the LP memory
During an LP firmware update

During the finalization step for a new LP

When no RV LP is present

Revert from EVVI. Once an LP is operating in EVVI mode, the programmer enables the Revert from EVVI button. Selecting this button will cause the
programmer to load the most recent permanent parameter settings for batch programming. Under most conditions, the permanently programmed
settings can be restored. Perform the normal follow-up tests and review the restored parameter settings.

Emergency VVI Settings
In Emergency VVI (EVVI) mode, an LP operates at these programmed settings:

Table 17. Emergency VVI settings

Parameter Setting
Mode VVI
Sensor Off
Base Rate 70 min*
RV Pulse Amplitude 6.0V
RV Pulse Width 0.6 ms
RV Refractory 310 ms
RV Sensitivity 2.0mV

NOTE: Atrial pace (AP) markers may be displayed while an LP system is operating in EVVI mode but there is no pace pulse output from the RA LP.

LP Reset

If the LP encounters any transitory errors in the software or hardware, it operates a reset routine that attempts to overcome the error and restore
normal operation. Whenever the reset function is invoked, the programmer displays a LP reset occurred alert at the next interrogation. See Alerts
(page 10).

The reset function can usually overcome an error and restore the LP to normal operation using the permanently programmed parameters.

If the reset function is unsuccessful, the LP reverts to operating in ROM mode (page 52). If the LP cannot restore the permanently programmed
settings, it reverts to the reset settings and a separate alert, LP is programmed to Emergency pacing values, is issued.

Because the LP stores permanently programmed parameters in non-volatile memory, permanent settings and programmability are likely to be fully
restored in an error condition.

NOTE: If an LP reset occurs during or within about 3 hours of its implantation, an LP might not store the implant date data in its non-volatile
memory and may therefore lose the implant date. If the implant date is incorrect, manually reprogram the LP to the correct date. Contact Technical
Support for assistance (page 58).

Print Menu

The Print Menu window contains these tabs:

= Reports (page 44)

= Settings (page 45)
Select the View PDF Reports button from either tab for a list of stored reports that can be viewed on the programmer screen.
Select the Print button from either tab to print the currently selected reports.

Reports
The Reports window enables selection of reports in the print queue, printing selected reports, and report configuration.
The Reports panel displays all the available report types and shows any reports currently selected for printing.

To place a report in the print queue, select the checkbox next to the labeled report button. To remove a report from the print queue, de-select the
checkbox.

To export stored PDF reports, select the Export PDFs button. See PDFs (page 2) for more information on report export.
Reports include identifying information for the implanted LP or LPs and the programmer system. Report availability and specific report data may
depend on the LP system configuration.
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Available reports may include these types:
= FastPath™ Summary. Select the checkbox to queue a summary report that contains this information:
— Patient data
— Battery data for the present LPs
— Capture threshold and sense test results (current and previous session)
— Impedance measurement (current and previous session)

Parameter settings summary

Diagnostics, logs, and episodes summaries
— i2 Diagnostics summary (if applicable)

Physician notes
— Alert summary

= Parameters. Select the checkbox to queue a summary report that contains patient and LP data, SEGM configuration settings, and all
permanently programmed parameter settings (including i2i parameter settings, if applicable).

Test Results. Select the checkbox to queue a summary report that contains Rhythm Display, LP battery information, and the results of tests
performed during the current session and previous session (including trend data).

= Most Recent Freeze. Select the checkbox to queue a report of the last freeze capture.

= Wrap-up™ Overview. Select the checkbox queue the Wrap-up™ Overview summary report that contains patient and LP data, LP battery
information, results of tests performed during the current and previous session, parameter settings, programming changes from the current
session, and an alert summary.

Episodes Summary. Select the checkbox to queue a summary report of noise reversion, magnet response, and LP reset logs, AMS log, and
SEGM summary.

Extended Diagnostics. Select the checkbox to queue a summary report that includes (as applicable, depending on LP system configuration):
— Paced/sensed events histogram

— AV interval histogram

— Atrial Heart Rate Histogram

— Ventricular Heart Rate Histogram

— AMS diagnostics summary

— i2p and i2i™ diagnostics

Accessed From: Print button > Reports tab

Settings
The Settings window provides options for setting the print preferences and report header information.

Select the Printer Preferences button to change the report destination (PDF Only, Internal & PDF, or External & PDF) and the number of copies of
the report.

Select the appropriate checkboxes to:

= Include the Patient Name and/or Patient ID in the printed report header. The patient information is stored in the LP memory and can be
viewed or updated through the Patient Data window (page 4).

= Include the Clinic Name in the printed report header. Select the button to open the on-screen keyboard to enter the information into the
programmer memory.

= Automatically print the FastPath™ Summary Report on initial LP interrogation. See Reports (page 44).

Accessed From: Wrap-Up Overview button > Selected Reports button > Settings tab or main programming window > Print Menu button > Settings
tab

Recommended Replacement Time (RRT)

Recommended Replacement Time (RRT) is the point at which the battery voltage can only maintain adequate operation for a nominal period of at
least six months before end-of-service (EOS).

Many factors affect the longevity of the LP, such as increase in pacing output parameters or decrease in pacing impedance. In some cases, this may
cause the period from RRT to EOS to decrease to less than six months.

When an LP exhibits the signs of RRT, replace it expeditiously. There are a number of indicators to this condition:
= Programmer displays an alert that the LP has reached RRT.
= Battery summary panel states LP at RRT.
= Magnet Rate (page 19) measures approximately 65 min™.
= Sensor is automatically set to Off, which disables rate-responsive pacing.

Patient follow-up visits should be scheduled at an appropriate frequency so that RRT can be detected well before EOS and should include re-reading
diagnostics data and checking battery status after parameter programming.

End-of-Service

Refer to the Aveir™ Leadless Pacemaker Instructions for Use for specific information on end-of-service (EOS) conditions.
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LP Implant and Replacement Programming

Select the Device Implant button on the main programming window to open the LP Implant/Replacement window to access the settings for
programming a new or replacement LP implant in a single- or dual-chamber LP system.

Figure 21. Device Implant button

Device Implant

The LP Implant/Replacement window provides the controls for establishing communication between the programmer, any newly implanted LP, and
(if applicable) any active, already implanted LP. From this window, programming tasks are performed according to the appropriate workflow for the
implant procedure:

Add and pair two newly co-implanted LPs in a dual-chamber system.

Add a new (RA or RV) LP implant to pair with an active already implanted (RA or RV) LP to form a dual-chamber system.

Replace an active (RA or RV) LP in a single- or dual-chamber system with a new LP.

Replace both active LPs in a dual-chamber system with new LPs.

Upgrade an already implanted single-chamber LP so it may be functionally paired with a newly co-implanted LP to provide dual-chamber
pacing therapy.

NOTE: You can program up to three LPs during the same session: an active, already implanted LP (RA, RV, or both), as well as a new LP being
deployed either as a replacement or co-implant of an existing active LP.

The procedure for completing a new or replacement LP includes these programming steps:

Prepare an active LP for replacement or upgrade (page 46), if applicable.
Connect a new LP with the programmer (page 46).

Program a new LP (page 47), which includes testing and assessing pacing and sensing thresholds before the new LP is deployed. This step may
also include reprogramming an already implanted active LP, if applicable.

Pair and program two co-implanted LPs (page 48).
Finalize a new LP or LP system (page 49). This step also includes deactivating an already implanted LP, if replacing it with another LP.

NOTE:

= Refer to the Aveir™ Leadless Pacemaker Instructions for Use for procedures and safety information for implanting or replacing an LP.

= Refer to the Aveir™ Retrieval Catheter Instructions for Use for procedures and safety information if LP replacement includes retrieval of a
previously-implanted LP.

= Refer to the Merlin™ Patient Care System User’s Manual for complete instructions for use for the programmer.

Accessed From: Main programming window > Device Implant button

Prepare an Active LP for Replacement or Upgrade

If an already-implanted LP is being replaced or upgraded, follow these steps in preparation for the procedure:
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7.

. Ensure that the Link Module is connected to the programmer.

. Launch the programmer software.

. Interrogate the active LP to start a follow-up session.

. Ensure the programmer is displaying surface ECG before beginning the new LP implantation procedure. See Rhythm Display (page 5).
. Review the currently programmed parameters and settings for the active LP. See Brady Parameters (page 23).

. Perform the appropriate clinical tests for the active LP including:

— Capture threshold test to determine pulse amplitude and pulse width (page 17).
— Sense test to determine sensitivity (page 18).

— Impedance measurement (page 20).

Select the desired reports for printing, for record (page 44).

Connect a New LP with the Programmer

Once the physician begins the implantation procedure for a new LP, the programmer should detect the new device implant and open the LP
Implant/Replacement window automatically. If this does not happen, select the Device Implant button on the main programming window to open
the LP Implant/Replacement window.

On the LP Implant/Replacement window, use the buttons on the Communicate to panel to control the LP implant or replacement workflow. The
available options depend on the procedure:

Add New LP. Select this button to detect and interrogate a new or replacement LP. (This option becomes available again for selecting a co-
implanted LP in a dual-chamber configuration after the first new LP is finalized.)

New LP. Select this button to enable the New LP System panel of the Summary tab, which includes options for programming and testing the
new LP and for pairing the new LP with an active LP (if present) and assessing i2i™ communication.
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= LP System. Select this button to communicate with an active LP and enable the Active LP System panel of the Summary tab, which allows for
review and programming of an active LP system.

NOTE: You can program up to three LPs during the same session: an already implanted, active LP (RA, RV, or both), as well as a new LP being
deployed as a new implant, co-implant, or replacement of an already implanted LP.

After the new LP is introduced in the patient and unsheathed from the protective sleeve of the Aveir™ Delivery Catheter (as instructed in the Aveir
™ Leadless Pacemaker/Delivery Catheter Instructions for Use), follow these steps to enable the programmer to detect the new LP and establish
communication:

1. Select the Add New LP button.
2. From the pop-up window, select the appropriate option to indicate the type of LP (single RA or RV) to be added.

3. Select the Continue button. Data for the added newly-implanted LP is displayed in the New LP System panel on the left side of the Summary
tab:

— Model number, serial number, and initial battery measurement.
— Initial operating mode and parameters.
The new LP exits shelf mode (page 35) and enters its initial operating mode:
— VVI mode (page 36) for an RV LP
— AAl mode (page 37) for an RA LP
The new LP implant date is set with the current time and date stamp.

4. Perform electrical mapping to confirm clinically-acceptable sensing amplitude measurements as described in the Aveir™ Leadless Pacemaker/
Delivery Catheter Instructions for Use.

5. Select the Read Device button, as necessary, to read data from the LP and updated the LP System data shown on Summary tab.
If an active LP implant is already present:

= The LP Implant/Replacement window allows switching between the new LP and an already-implanted LP. Select the appropriate Communicate
to option (New LP or LP System) for the LP to be reviewed or programmed.

— A subset of the settings and data can continue to be reviewed and reprogrammed for the already implanted LP, as necessary; its data is
displayed in the LP System panel on the right side of the Summary tab.

— Clinical tests for the already implanted active LP are not available within the Implant/Replacement workspace.

— Inan LP replacement procedure, patient information will be transferred automatically from the already-implanted LP to new LP when the
new LP is finalized.

= Markers. The programmer's real-time marker channel will only present markers from whichever LP or LPs the programmer is currently
communicating.
Continue to Program the LP (page 47).
Accessed From: Main programming window > Device Implant button

Program the LP

Once communication with the LP is confirmed, use the programmer system to assess electrical performance of the LP or LP system.
During the programming session, the Communicate to options are used to control selection between the LPs to be programmed.
Accessed From: Main programming window > Device Implant

Program an Already Implanted LP
To program an already implanted active LP:
1. Select the LP System button.
The Active LP System (right side) panel of the Summary tab is enabled and displays the last read information for the active (RA/RV) LP or LPs:
— Model number, serial number, and most recent battery measurement.

— Current programmed parameter settings. The operating mode, base rate, pulse amplitude, and pulse width parameter setting are displayed.
Select the parameters button to open the Basic Operation window to view additional parameter settings, or to update the current parameter
settings for the selected active LP or LPs.

— Most recent capture, sense, and impedance test results.
— Alerts. Select the button to view alerts (page 10).
2. Select the Read Device button, as necessary, to read data from the LP or LPs and update the Active LP data shown on Summary tab.

3. If the active LP is intended to operate in a dual-chamber system and the programmer is communicating with both the new and active LPs, see
Pair Co-implanted LPs (page 48) for the steps for pairing the LPs.

4. Select the Print button to print a report.
Accessed From: Main programming window > Device Implant

47



Program a New LP

For a new LP, use the programmer system to assess pacing capture, sensing amplitude, and impedance measurement. In addition, CEGMs can be
collected to assess current of injury (COI).

To program a new LP:

1.
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7.

If the new LP has been added and is communicating with the programmer but has not been finalized or paired with an active LP, select the New
LP button. Or, to add a newly implanted LP, select the Add New LP button.

The New LP System (left side) panel of the Summary tab is enabled and displays the last read information for the new (RA/RV) LP:
— Model number, serial number, and most recent battery measurement.

— Current parameter settings. The operating mode, base rate, pulse amplitude, and pulse width parameter setting are displayed. Select the
parameters button to open the Basic Operation window to view additional parameter settings, or to update the current parameter settings
for the new LP.

— Alerts. Select the button to view alerts (page 10).

. Select from the Test Results buttons to initiate the corresponding tests for the new LP.

. Select the CEGMs button initiate collection of a commanded EGM.

. Select the Read Device button, as necessary, to read data from the LP and update the New LP data shown on Summary tab.

. Test and assess the pacing thresholds and adjust the programmed settings for the new LP, as necessary,

. If the new LP is intended to operate in a dual-chamber system and the programmer is communicating with both the new and active LPs, the LPs

may be paired. See Pair Co-implanted LPs (page 48).
Select the Print button to print a report.

Accessed From: Main programming window > Device Implant

Pair Co-implanted LPs

In a dual-chamber configuration, two functionally-paired co-implanted LPs, one in the right ventricle (RV) and one in the right atrium (RA), provide
dual-chamber pacing therapy. Communication between the co-implanted RV and RA LPs, referred to as i2i™ communication (page 42), is achieved
through conducted electrical signals.

The LP Pairing panel indicates whether the new LP system may be paired or is paired already.
To pair co-implanted LPs:

1.

Verify that the already implanted active LP (RA or RV) is shown on the Active LP System panel of the Summary tab.

2. Verify that the newly co-implanted LP is shown on the New LP System panel of the Summary tab.
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. Select the New LP button to enable the New LP System panel.
. Select the Pair New LP button, which opens the Pair New LP window. The Mode and Base Rate settings for the new LP system is displayed.
. Select the Program button. The new settings for the paired LP system are programmed. The already-implanted LP is unpaired from any other

co-implanted LP, if applicable, and is paired to the new LP.

. Select the Read LP button. The paired LPs and the initial operating parameters for the new LP system are displayed on the New LP System

panel.

. Program the appropriate dual-chamber settings. Select the Parameters button to open the Basic Operation window (page 23) of the Brady

Parameters workspace to program the parameters for the new LP system.

. Select from the Test Results buttons to perform the corresponding capture, sense, or impedance tests for the new LP as part of the new LP

system.

. Confirm acceptable implant-to-implant (i2i) performance. Select the i2i Settings button to open the i2i Settings Management (page 31) window

to review and test the i2i settings. Accept the recommended settings or use the available controls to manually adjust the i2i signal strength
between co-implanted LPs.

NOTE: Consider assessing i2i communication throughout the implant or follow-up procedure to ensure acceptable i2i throughput
(transmission/reception). The i2i™ Diagnostics tab (page 14) of the Diagnostics workspace captures measurements to help in assessing the
quality of the bidirectionally conducted communication between co-implanted (RA/RV) LPs.

Accessed From: Main programming window > Device Implant button

Unpair Co-implanted LPs (If Necessary)

To unpair a new LP system (if necessary):

1.

2.
3.
4.

5.

Verify the new LP system to be unpaired is displayed in the New LP System panel of the Summary tab.
Select the New LP button.

Select the Unpair New LP button.

Select the Program button to confirm the unpairing of the LPs.

The LP system is unpaired and i2i™ communication (page 42) between the LPs is disabled. The programmer continues to communicate with
each LP individually.

If the active LP being unpaired was originally paired with another co-implanted active LP, the original LP pairing (such as an already co-
implanted LP system being replaced) is automatically restored (re-paired).

If unpairing an already-implanted active LP system is necessary, contact Abbott Medical Technical Support (page 58) for assistance.
After successfully unpairing the new LP system, select the Read LP button to continue the session.

Accessed From: Main programming window > Device Implant button
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Finalize the New LP

After deployment (release from the delivery catheter) of a new LP implant, the LP must be finalized by the programmer.

Finalizing a new LP completes the implant procedure and sets the new LP as the active LP. If an already-implanted LP remains present in the same
cardiac chamber, finalization of the new LP also simultaneously deactivates the already-implanted LP. Deactivating an already implanted LP
permanently turns it off and prevents any future communications with it.

Finalize a new LP only after assessing its performance, including while paired with an active co-implanted LP, if applicable. Review the New LP
System panel of the Summary tab before the new LP implant is completed and finalized.

NOTE: Print a report to retain a record of the implant test results; otherwise, a Summary report will be generated (in PDF format) after completion
of the finalization step.

1.
2.

Ensure the new LP to be finalized has been deployed (released from the delivery catheter).

If finalizing a first-time or replacement single-chamber implant, select the New LP button. A pop-up dialog requests confirmation to finalize the
new LP (and deactivate the already-implanted active LP, if applicable). Select the Continue button. Skip to the next step.

Otherwise, select the Continue button to confirm and finalize the new LP, and deactivate the already-implanted LP, if applicable. (Select the
Cancel button to cancel and return to the LP Implant/Replacement window, if necessary).

NOTE: When an already-implanted LP is being replaced, the programmer first migrates the patient data to the new LP, then deactivates the
original LP before finalizing the new LP. Finalization of the new LP also includes clearing the LP reset count.

. Once the process is complete, select the Close button. The finalized new LP is now shown on the Active LP System panel (right side) of the

Summary tab.

. Select the Return button to return to the LP Implant/Replacement window in order to add or replace an additional LP.
. If adding or replacing an additional LP, repeat the procedures Connect a New LP with the Programmer (page 46) through Finalize a New LP

(page 49).

Once the implant process is complete, select the FastPath™ button to proceed to a follow-up session for the new LP or LP system to conduct clinical
tests, set program parameters, and print reports.

NOTE: For an LP that is being replaced, the programmer will print a Deactivation Report.

Accessed From: Main programming window > Device Implant button

Upgrade an LP

The programmer detects when a LP firmware upgrade is required and will initiate the upgrade process.
During the upgrade process:

Diagnostic data are preserved.

During a single RA LP upgrade, the programmed parameter settings remain in effect.

During a single RV LP upgrade, the programmed parameter settings remain in effect. Emergency pacing is not available.
When upgrading two LPs, the emergency pacing parameter settings will take effect.

When the programmer prompts a mandatory firmware upgrade, these are the available options:

End Session button. Select the button to end the current session without completing the LP upgrade process.
Upgrade button. Select the button to initiate the LP upgrade to the latest firmware version.

Initiating the upgrade process begins downloading the latest firmware version. The programmer shows the upgrade progress and indicates
when the LP has been configured and upgraded successfully. The process may take several minutes to complete.

Select the Continue button. Review the patient data for accuracy.
If a failure in the upgrade procedure occurs, select the End Session and contact Abbott Medical Technical Support (page 58) for assistance.

A firmware upgrade also may be user-initiated. Contact Technical Support (page 58) for assistance.
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Error and Informational Messages

Device Not Supported

The programmer was unable to communicate with the LP device because the device is not supported or could not be identified. If this message
persists after confirmation of proper setup and re-interrogation, select the End Session button. Contact Technical Support (page 58) for assistance.

Different New LP Detected

During an dual-chamber implant or replacement procedure, a new (replacement) LP has been detected other than the new LP already interrogated
during the current session.

Select the End Session button, then interrogate the new replacement LP before attempting to conduct a programming session for the LP.

Different Device Detected

A different active LP has been detected during an ongoing session.
Select the End Session button, then interrogate the new LP before attempting to conduct a new programming session.

Emergency VVI Unavailable

Emergency VVI (EVVI) pacing was requested during interrogation, and could not be started for one of the following reasons:
= Interrogation is ongoing. Retry the request after interrogation is complete.

= The programmer is communicating with an LP system that only includes an RA LP. For a single-chamber RA LP, emergency pacing is not
supported. The programmer must be actively communicating with an RV LP to initiate EVVI pacing.

See Emergency VVI (EVVI) Pacing (page 43).

Emergency VVI Was Not Started

Emergency VVI (EVVI) pacing could not be started because telemetry with the LP has been lost. See Loss of Telemetry (page 50) for additional
troubleshooting information. Re-establish telemetry before re-attempting to initiate Emergency VVI (EVVI) pacing.

EVVI Could Not Be Started

Emergency VVI (EVVI) pacing mode could not be started because telemetry with the LP has been lost during programming of the EVVI. See Loss of
Telemetry (page 50) for additional troubleshooting information. Re-establish telemetry before re-attempting to initiate Emergency VVI (EVVI)
pacing mode.

Invalid Diagnostic Data

The programmer detected and cleared invalid diagnostic data upon interrogation of the LP.
Select the Continue button.

Invalid Parameters Detected

The programmer detected invalid parameter setting(s).

For an RA LP, the device programmed to the reset settings.

For an RV LP, the device is reset to the emergency pacing settings.
See Shipped and Reset/Emergency Pacing Settings (page 53).
Select the Continue button.

Link Compatibility
The programmer does not support the connected Link Module. Select the End Session button. Contact Technical Support (page 58) for assistance.

Link Module Failure

The Link Module was not detected. The Link Module is disconnected from the programmer.
Select the End Session button.
Refer to the Aveir™ Link Module Instructions for Use for additional troubleshooting information.

Loss of Telemetry

Telemetry between the device and the programmer was interrupted.
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Reasons for this message include:
= The patient cable is disconnected from the Link Module.
= The electrodes are not placed accurately on the patient.
= Other electronic equipment in the area is interfering with the telemetry.
See also Telemetry (page 15).
Correct any problem, then continue the session.
Refer to the Aveir™ Link Module Instructions for Use for additional troubleshooting information.

LP Detection Failure

In a dual-chamber configuration, an RV LP was detected, but an RA LP was not detected.
Reasons for this message include:
= The electrodes are not placed accurately on the patient.
= Other electronic equipment in the area is interfering with the telemetry.
Correct any problem, then continue the session.
Contact Technical Support (page 58) for additional troubleshooting assistance.

Mandatory Firmware Upgrade

The programmer has detected that a firmware upgrade is required. These are the available options:
= Select the Upgrade button to initiate the LP upgrade to the latest firmware version. See Upgrade an LP (page 49).
= Select the End Session button to end the current session without completing the LP upgrade.

Contact Technical Support (page 58) if assistance is needed in upgrading an LP.

Media Invalid or Not Present

Reasons for this error message include:
= The device connector is not fully inserted into the port.
= The media device is full. Select another device or erase enough data to allow room for the file and try again.

= The media device is write-protected or lacks proper read/write permission. Select another device or remove the write-protection or obtain
permission and try again.

= The patient-tracking software or the destination PC is not operating. Reboot the PC and restart the patient-tracking software.

= The USB port is not functioning. Use another port.

= The cable for the serial connection is not functioning. Check or replace the cable.

= There is a conflict between the Link Module and the target media device. Select the End Session button and disconnect the Link Module.
If the issue is not resolved, end the session. Initiate the export of available data from the Ready screen.

Modify Permanent Parameters

The parameter settings updated in this workspace will modify the permanent LP parameter settings:
= Select the Program button to set the permanent parameters to the updated settings.
= Select the Cancel button to cancel the updates and return to the previous window.

No Media Detected

Reasons for this error message include:

= The media device is not supported by the programmer. Contact your Abbott Medical representative or Technical Support for a list of supported
devices.

= The USB port is not functioning. Use another port.

= The device connector is not fully inserted into the port.

= There is a conflict between the Link Module and the target media device. Select the End Session button and disconnect the Link Module.
If the issue is not resolved, end the session. Initiate the export of available data from the Ready screen.

On-Screen Keyboard

Use the On-Screen Keyboard to enter data.
= Special Char key. Select this key and then select the key to display the special character (labeled in green on the key).
= [nactive Keys. If the device memory does not support a character, the key may be displayed on the keyboard but it is not active.

= Repeating Keys. If you press and hold most keys on the on-screen keyboard, they are not continually typed. The exceptions are the arrow keys,
the Space key, the Enter key, and the Backspace key.
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= External Keyboard. You can use an external keyboard connected to the programmer through any of its USB ports.

PCT with Magnet

The Pacing Capture Threshold Test could not be started because the magnet is active. Remove the magnet before performing the test.

Problem with Media Device

The media device is not functioning properly because the device is damaged, is not recognized by the programmer, or is busy.
The programmer can communicate only with USB flash drives and serial port adapters. Contact your Abbott Medical representative or Technical
Support for a list of devices that are compatible with the programmer.

ROM Mode

The LP is operating in ROM mode. Emergency pacing is not available.
While the LP is in ROM mode, these are the available options:

= End the session.

= Upgrade the LP, if a compatible firmware version is available:

Save a copy of the LP device memory to the programmer.
— Download the compatible firmware version.
— Reset the LP.
— Review the patient data for accuracy.
Contact Technical Support (page 58) for assistance, or if the upgrade process is unsuccessful and the LP cannot be interrogated.

Test Ongoing

The LP is currently performing a test, and you have selected to perform a new test. The new test cannot be started until the current test is
completed. Select Close to clear the message, and wait until the current test is completed before starting the new test.
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Technical Data

The technical data in this section include:
= Supported Devices (page 53)
= Parameter Availability and Settings
— Shipped and Reset/Emergency EVVI Settings (page 53)
— Programmable Parameters and Settings (page 54)
= MRI Settings (page 57)
= Physical Specifications (page 58)

Supported Devices

Refer to the Merlin™ Patient Care System Start-Up Screen Help Manual for a list of all bradycardia devices that can be interrogated by a

programmer equipped with Model 3330 software.

This manual covers the LP models listed in the following table. Traditional bradycardia devices are discussed in the Merlin™ Patient Care System

Bradycardia Devices Help Manual.

NOTE: If you do not know the implanted device’s model name or number, interrogate the device without the magnet.

Table 18. LPs supported by Merlin PCS

Device Model Target Chamber
Aveir™ Leadless Pacemaker LSP112V Right ventricle (RV)
Aveir™ Leadless Pacemaker LSP201A Right atrium (RA)
Aveir™ Leadless Pacemaker LSP202V Right ventricle (RV)

Parameter Availability and Settings

Shipped and Reset/Emergency Pacing Settings
Table 19. Shipped and reset settings: RA LP — Model LSP201A

Parameter

Shipped Settings

Reset # / Emergency Pacing ° Settings

Basic Operation

Mode Shelf/AAl AAI

Magnet Response On On

Sensor Off off

Sensor Gain n/a n/a

Max Sensor Rate (min?) n/a n/a
Rates

Base Rate (min?) 50 min? 70 min*t
Capture & Sense

Electrode Configuration Bipolar Bipolar

(non-programmable)

(non-programmable)

Pulse Amplitude (V) 2.5V 0.0V
Pulse Width (ms) 0.4 ms 0.6 ms
Sensitivity (mV) 0.5 mV 1.0 mV
AutoSense off Off

(non-programmable)

(non-programmable)

Refractories & Blanking

RA Base Refractory (ARef) (ms) 250 ms 310 ms
Rate Responsive Refractory High Off
Shortest Refractory (ms) 175 ms n/a

8 RA LP reset settings may be enabled under rare device reset conditions.
° Emergency pacing is not available for RA LP devices. If the EVVI button is selected for a dual-chamber system, the RA LP will not receive emergency

pacing.
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Table 19. Shipped and reset settings: RA LP — Model LSP201A

Parameter Shipped Settings Reset / Emergency Pacing Settings
Hysteresis

Hysteresis Rate Delta (min™) Off Off

Hysteresis Search Interval (min) n/a n/a

Hysteresis Cycle Count (cycles) n/a n/a

Table 20. Shipped and reset / emergency pacing settings: RV LP — Models LSP112V, LSP202V

Parameter

Shipped Settings

Reset / Emergency Pacing Settings

Basic Operation

Mode Shelf/VvVI VVI

Magnet Response On On

Sensor off Off

Sensor Gain n/a n/a

Maximum Sensor Rate (min) n/a n/a
Rates

Base Rate (min?) 50 min* 70 min*
Capture & Sense

Electrode Configuration Bipolar Bipolar

(non-programmable)

(non-programmable)

Pulse Amplitude (V) 2.5V 6.0V
Pulse Width (ms) 0.4 ms 0.6 ms
Sensitivity (mV) 2.0mV 2.0mV
AutoSense off off

(non-programmable)

(non-programmable)

Refractories & Blanking

RV Base Refractory (VRef) (ms) 250 ms 310 ms

Rate Responsive Refractory High Off

Shortest Refractory (ms) 175 ms n/a
Hysteresis

Hysteresis Rate Delta (min™) Off Off

Hysteresis Search Interval (min) n/a n/a

Hysteresis Cycle Count (cycles) n/a n/a

Programmable Parameters and Settings
Table 21. Single-chamber programmable parameters and standard (nominal) settings: RA LP — Model LSP201A

Parameter Settings Standard *° (Nominal) Settings Tolerance
Basic Operation
Mode AOO(R); AAI(R); OAO; Pacing Off  AAI n/a
Magnet Response Off; On On n/a
Sensor Off; Passive; On Passive n/a
Sensor Gain 1;2;..7 4 n/a
Max Sensor Rate (min?) 90; 95; ... 130; 140; ... 170 min* 130 min? +3%
Rates
Base Rate (min?) 30; 35; ... 130; 140; 150 min™ 50 min*! +3%

Capture & Sense

10 |f parameters have not been previously programmed and are not autoprogrammed, the device will institute these standard or nominal settings.
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Table 21. Single-chamber programmable parameters and standard (nominal) settings: RA LP — Model LSP201A

Parameter

Settings

Standard (Nominal) Settings

Tolerance

Electrode Configuration

Bipolar
(non-programmable)

Bipolar
(non-programmable)

n/a

Pulse Amplitude (V) 0.25%;0.5;...6.0V 25V max (£15%, +0.125 V) 2

Pulse Width (ms) 0.1;0.2;..1.5ms 0.4 ms +0.03 ms

Sensitivity (mV) 0.25;0.5; ... 2.0; 2.5; ... 5.0; 6.0; 0.5mv max (£+20%, +0.25 mV)
...10.0 mV

AutoSense Off Off n/a

(non-programmable)

(non-programmable)

Refractories & Blanking

RA Base Refractory (ARef) (ms) 160; 190; ... 400; 440; 470 ms 310 ms max (£5%, +12 ms)

Rate-Responsive Refractory Off; Low; Medium; High High n/a

Shortest Refractory (ms) 150; 175; ... 450 ms 175 ms max (£5%, £12 ms)
Hysteresis

Hysteresis Rate Delta (min™) Off; -20; -15; -10; -5 min* Off n/a

Hysteresis Search Interval (min)  1; 5; 10; 15; 30 min 5 min +5%

Hysteresis Cycle Count (cycles) 1;2; ... 8 cycles 4 cycles n/a

Table 22. Single-chamber programmable parameters and standard (nominal) settings: RV LP — Models LSP112V, LSP202V

Parameter Settings Standard ** (Nominal) Settings Tolerance
Basic Operation
Mode VOO(R); VVI(R); OVO; Pacing Off VVI n/a
Magnet Response Off; On On n/a
Sensor Off; Passive; On Passive n/a
Sensor Gain 1;2;...7 4 n/a
Max Sensor Rate (min™) 90; 95; ... 130; 140; ... 170 min* 130 min? +3%
Rates
Base Rate (min?) 30; 35; ... 130; 140; 150 min* 50 min™ +3%
Capture & Sense
Electrode Configuration Bipolar Bipolar n/a

(non-programmable)

(non-programmable)

Pulse Amplitude (V) 0.25;0.5;...6.0V 2.5V max (+15%, +0.125 V) *#

Pulse Width (ms) 0.1;0.2;..1.5ms 0.4 ms +0.03 ms

Sensitivity (mV) 0.5;1.0; ...5.0; 6.0; ... 10.0; 2.0mV max (£20%, +0.25 mV) for <15 mV;
12.0...18.0 mV +30% for >15 mV

AutoSense Off Off n/a

(non-programmable)

(non-programmable)

Refractories & Blanking

RV Base Refractory (VRef) (ms) 160; 190; ... 400; 440; 470; 500 ms 250 ms max (£5%, £12 ms)
Rate-Responsive Refractory Off; Low; Medium; High High n/a
Shortest Refractory (ms) 150; 175; ... 450 ms 175 ms max (£5%, +12 ms)

Hysteresis

1 0 is a possible display (non-programmable) value.
12 Tolerance is valid for a pulse amplitude measured from baseline to the absolute value of the peak of the leading edge, delivered into a load
resistance of 500 Q with the device at 37°C.
13 |f parameters have not been previously programmed and are not autoprogrammed, the device will institute these standard or nominal settings.
14 Tolerance is valid for a pulse amplitude measured from baseline to the absolute value of the peak of the leading edge, delivered into a load

resistance of 500 Q with the device at 37°C.
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Table 22. Single-chamber programmable parameters and standard (nominal) settings: RV LP — Models LSP112V, LSP202V

Parameter Settings Standard (Nominal) Settings Tolerance
Hysteresis Rate Delta (min*) Off; -20; -15; -10; -5 min™* Off n/a
Hysteresis Search Interval (min)  1; 5; 10; 15; 30 min 5 min +5%
Hysteresis Cycle Count (cycles) 1;2; ... 8 cycles 4 cycles n/a

Table 23. Dual-chamber programmable parameters and standard (nominal) settings

Parameter Settings Standard > (Nominal) Settings Tolerance
Basic Operation
Mode AOO(R); AAI(R); OAO; VOO(R); DDD n/a
VVI(R); OVO; VDD(R); DOO(R);
DDI(R); DDD(R); Pacing Off

Magnet Response Off; On On n/a

Sensor Off; Passive; On Passive n/a

Sensor Gain 1;2;...7 4 n/a

Max Sensor Rate (min™) 90; 95; ... 130; 140; ... 170 min* 130 min* +3%

Rates

Base Rate (min?) 30; 35; ... 130; 140; 150 min* 50 min™ +3%

Max Sensor Rate (min™) 90; 95; ... 130; 140; ... 170 min* 130 min? +3%

Max Track Rate (min?) RA (LSP201A) + RV (LSP202V): 90; 130 min* +3% /+12 ms
95; ... 130; 140; ... 180 min™* 130 mint +3% /12 ms

RA (LSP201A) + RV (LSP112V): 90;
95; ... 130; 140; ... 170 min?

Capture & Sense

Electrode Configuration Bipolar Bipolar n/a
(non-programmable) (non-programmable)
Pulse Amplitude (V) 0.25;0.5;..6.0V 25V max (+15%, +0.125 V) ¢
Pulse Width (ms) 0.1;0.2;..1.5ms 0.4 ms +0.03 ms
Sensitivity (mV) RA:0.25;0.5; ... 2.0; 2.5; ... 5.0; 0.5mV max (£20%, +0.25 mV) for <15 mV;
6.0; ... 10.0 mV 20mvV +30% for >15 mV
RV:0.5; 1.0; ... 5.0; 6.0; ... 10.0;
12.0; ... 18.0 mV
AutoSense Off Off n/a
(non-programmable) (non-programmable)

Refractories & Blanking

Base Refractory (ms) RA: 160; 190; ... 400; 440; 470 ms 250 ms max (5%, -12 ms / £20 ms)
RV: 160; 190; ... 400; 440; 470; 250 ms
500 ms
Post Ventricular Atrial Refractory 150; 175; ... 500 ms 275 ms max (£5%, -12 ms / £20 ms)
Period (PVARP)
Post-Ventricular Atrial Blanking ~ 60; 70; ... 200; 225; 250 ms 150 ms max (5%, -12 ms / £20 ms)
(PVAB)
Ventricular Blanking 16; 24; ... 56 ms 48 ms -12 ms/ +20 ms
Ventricular Safety Standby Off; On On n/a
Rate-Responsive PVARP/VRef/ Off; Low; Medium; High High n/a
ARef
Shortest PVARP/VRef/ARef 150; 175; ... 450 ms 175 ms max (5%, -12 ms / £20 ms)
i2i Blanking Response Off; Low; Medium; High Off n/a

15 |f parameters have not been previously programmed and are not autoprogrammed, the device will institute these standard or nominal settings.
16 Tolerance is valid for a pulse amplitude measured from baseline to the absolute value of the peak of the leading edge, delivered into a load
resistance of 500 Q with the device at 37°C.
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Table 23. Dual-chamber programmable parameters and standard (nominal) settings

Parameter Settings Standard (Nominal) Settings Tolerance
Hysteresis
Hysteresis Rate Delta (min™) Off; -20; -15; -10; -5 min* Off n/a
Hysteresis Search Interval (min)  1; 5; 10; 15; 30 min 5 min +5%
Hysteresis Cycle Count (cycles) 1;2; ... 8 cycles 4 cycles n/a
Intervals
Paced AV Delay (ms) 40; 50; ... 200; 225; ... 300; 350 ms 200 ms -12 ms/ #20 ms
Sensed AV Delay (ms) 40; 50; ... 200; 225; ... 325 ms 150 ms -12 ms /20 ms
Rate-Responsive AV Delay Off; Low; Medium; High Medium n/a
Shortest AV Delay (ms) 40; 50; ... 120 ms 100 ms -12ms /+20 ms
Ventricular Intrinsic Preference Off; On Off n/a
VIP Extension (ms) 50; 75; ... 150; 160; ... 200 ms 100 ms +12 ms
VIP Search Interval (min) 1; 3; 5; 10; 30 min 1 min 5%
VIP Search Cycles 1; 2; 3 cycles 2 cycles n/a
Tachycardia Responses
AMS Mode VDI(R); DDI(R); Off DDI n/a
AMS Base Rate (min) 40; 45; ... 130; 140; 150 min* 80 min* +3%
Atrial Tachycardia Detection Rate 110; 120; ... 200; 225; ... 300 min* 180 min* +3% mint/+12 ms
(min?)
PMT Response Off; Atrial Pace Atrial Pace n/a
PMT Detection Rate (min‘) RA (LSP201A) + RV (LSP202V): 90; 125 min +3%
95; ... 175 min* 125 mint
RA (LSP201A) + RV (LSP112V): 90;
95; ... 165 min™
PVC Response Off; Atrial Pace Off n/a
Stored Electrograms
Storage Mode Continuous; Freeze Continuous n/a
Total Storable Episodes 1,2;4 4 n/a
Amplitude Range (mV) 1.25; 3; 6; 14 mV RA: 6 mV +40%
RV: 14 mV
Episode Triggers Off; AMS Entry; AMS Exit; AMS Off n/a
Entry & AMS Exit
i2i Parameters
RA -> RV i2i Setting Level 1;2;..7 4 n/a
RV -> RA i2i Setting Level 1;2;..7 4 n/a

MRI Settings

Table 24. MRI Settings: Models LSP112V, LSP201A, LSP202V

Parameter Settings Nominal

MRI Mode DOO 22 VOO, VOO, AOO, or Pacing Off = DOO £2 VOO for dual-chamber system
= VOO for single-chamber ventricular system

= AOO for single-chamber atrial system

MRI Base Rate 30; 35; ... 120 min*in steps of 5 min* 85 min*!
MRI Paced AV Delay ¥’ 40; 50; ... 120 ms in steps of 10 ms 120 ms
MRI Pulse Amplitude 5.0 V (non-programmable) n/a

7 MRI Paced AV Delay setting applies only to dual-chamber systems programmed to MRI DOO 2 VOO Mode.
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Table 24. MRI Settings: Models LSP112V, LSP201A, LSP202V

Parameter Settings Nominal
MRI Pulse Width 1.0 ms (non-programmable) n/a

MRI Electrode Configuration Bipolar (non-programmable) n/a
Magnet Response (MRI Mode) Off (non-programmable) n/a
Physical Specifications

Table 25. LP physical specifications

RALP RV LP

Model LSP201A LSP112V, LSP202V
Length (mm) 32.2 38.0
Diameter (mm) 6.5 6.5
Mass (g) 2.1 2.4
Volume (cm?) 1.0 1.1

Fixation mechanism Distal, non-retractable helix Distal, non-retractable helix

Electrode configuration

Tip Helical Domed
Ring Cylindrical Cylindrical
Electrode surface area (mm?)
Tip ~5 ~2
Ring ~124 ~ 244
Electrode spacing (mm?2) 224 224
Materials
Case Titanium Grade 2 Titanium Grade 2
Case coating Parylene Parylene
Fixation helix MP35N$ MP35N#

Tip electrode Titanium nitride-coated platinum-iridium alloy Titanium nitride-coated platinum-iridium alloy

Distal header Polyether Ether Ketone (PEEK), silicone rubber, nylon Polyether Ether Ketone (PEEK), silicone rubber, nylon

Silicone rubber with a single dose of dexamethasone
sodium phosphate (DSP)

Silicone rubber with a single dose of dexamethasone
sodium phosphate (DSP)

Steroid-eluting plug

Power source 1 lithium carbon monofluoride (Li-CFx) cell 1 lithium carbon monofluoride (Li-CFx) cell

Model 3850 3851

Manufacturer Greatbatch Medical Greatbatch Medical

X-ray identification code T NT

Data Security

Abbott Medical takes a broad and deep approach to ensuring the safety, security and privacy of the patient information and data on our devices
and systems connecting patients to healthcare providers and clinics. Patients, clinical staff, and hospital IT staff do not need to configure the LP or
take any special action (for example, firewall use) to safeguard patient information and device data.

Abbott Medical recommends clinics allow only authorized healthcare providers to use the programmer system (for example, by requiring badged
access to the programmer system location).

Safeguards for the LP will be provided throughout the stated warranty period or until a replacement product is available.

The cybersecurity bill of materials (CBOM) is available upon request.

Visit the information page at abbott.com/cybersecurity to read more about Abbott's commitment to cybersecurity. Periodically, Abbott may update
the website with important bulletins.
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Technical Support

Abbott Medical maintains 24-hour phone lines for technical questions and support:

= 1818362 6822

= 1800 722 3774 (toll-free within North America)

= +46 8 474 4147 (Sweden)

= +6129936 1200 (Australia)

= medical.abbott/manuals
For additional assistance, call your local Abbott Medical representative.
Any serious incident should be reported to Abbott Medical and the FDA.
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