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	Amplia
	Brava
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	Cobalt
	Compia
	Concerto
	Consulta
	Crome
	Egida
	Maximo
	Protecta
	Viva



	
	
DTMB1D1:
Amplia MRI

	
DTMB1D4:
Amplia MRI

	
DTMB1Q1:
Amplia MRI

	
DTMB1QQ:
Amplia MRI

	
DTMB2D1:
Amplia MRI

	
DTMB2D4:
Amplia MRI

	
DTMB2Q1:
Amplia MRI

	
DTMB2QQ:
Amplia MRI






 




	
	
DTBC2D1:
Brava

	
DTBC2D4:
Brava

	
DTBC2Q1:
Brava Quad

	
DTBC2QQ:
Brava Quad






 




	
	
D384TRG:
Cardia CRT-D






 




	
	
DTMA1D1:
Claria MRI

	
DTMA1D4:
Claria MRI

	
DTMA1Q1:
Claria MRI

	
DTMA1QQ:
Claria MRI

	
DTMA2D1:
Claria MRI

	
DTMA2D4:
Claria MRI

	
DTMA2Q1:
Claria MRI

	
DTMA2QQ:
Claria MRI






 




	
	
DTPA2D1:
Cobalt XT HF

	
DTPA2D4:
Cobalt XT HF

	
DTPA2Q1:
Cobalt XT HF Quad

	
DTPA2QQ:
Cobalt XT HF Quad

	
DTPB2D1:
Cobalt HF

	
DTPB2D4:
Cobalt HF

	
DTPB2Q1:
Cobalt HF Quad

	
DTPB2QQ:
Cobalt HF Quad






 




	
	
DTMC1D1:
Compia MRI

	
DTMC1QQ:
Compia MRI

	
DTMC2D1:
Compia MRI

	
DTMC2D4:
Compia MRI

	
DTMC2QQ:
Compia MRI






 




	
	
D274TRK:
Concerto II CRT-D

	
D294TRK:
Concerto II CRT-D






 




	
	
D204TRM:
Consulta CRT-D

	
D214TRM:
Consulta CRT-D

	
D224TRK:
Consulta CRT-D

	
D234TRK:
Consulta CRT-D






 




	
	
DTPC2D1:
Crome HF

	
DTPC2D4:
Crome HF

	
DTPC2Q1:
Crome HF Quad

	
DTPC2QQ:
Crome HF Quad






 




	
	
D394TRG:
Egida CRT-D






 




	
	
D264TRM:
Maximo II CRT-D

	
D284TRK:
Maximo II CRT-D






 




	
	
D314TRG:
Protecta XT CRT-D

	
D314TRM:
Protecta XT CRT-D

	
D334TRG:
Protecta CRT-D

	
D334TRM:
Protecta CRT-D

	
D354TRG:
Protecta XT CRT-D

	
D354TRM:
Protecta XT CRT-D

	
D364TRG:
Protecta CRT-D

	
D364TRM:
Protecta CRT-D






 




	
	
DTBA1D1:
Viva XT

	
DTBA1D4:
Viva XT

	
DTBA1Q1:
Viva Quad XT

	
DTBA1QQ:
Viva Quad XT

	
DTBA2D1:
Viva XT

	
DTBA2D4:
Viva XT

	
DTBA2Q1:
Viva Quad XT

	
DTBA2QQ:
Viva Quad XT

	
DTBB1D1:
Viva S

	
DTBB1D4:
Viva S

	
DTBB1Q1:
Viva Quad S

	
DTBB1QQ:
Viva Quad S

	
DTBB2D1:
Viva S



	
	
DTBB2D4:
Viva S

	
DTBB2QQ:
Viva Quad S

	
DTBX1QQ:
Viva Quad C

	
DTBX2QQ:
Viva Quad C






 





 





	Consulta
	InSync
	Percepta
	Serena
	Solara
	Syncra
	Viva



	
	
C3TR01:
Consulta CRT-P

	
C4TR01:
Consulta CRT-P






 




	
	
8042:
InSync III






 




	
	
W1TR01:
Percepta CRTP MRI

	
W1TR04:
Percepta CRTP MRI

	
W4TR01:
Percepta Quad CRTP MRI SureScan

	
W4TR04:
Percepta Quad CRT-P MRI SureScan






 




	
	
W1TR02:
Serena CRTP MRI

	
W1TR05:
Serena CRTP MRI

	
W4TR02:
Serena Quad CRTP MRI SureScan

	
W4TR05:
Serena Quad CRTP MRI SureScan






 




	
	
W1TR03:
Solara CRTP MRI

	
W1TR06:
Solara CRTP MRI

	
W4TR03:
Solara Quad CRTP MRI SureScan

	
W4TR06:
Solara Quad CRTP MRI SureScan






 




	
	
C2TR01:
Syncra CRT-P






 




	
	
C5TR01:
Viva CRT-P

	
C6TR01:
Viva CRT-P






 





 





	Cardia
	Cobalt
	Crome
	Egida
	Evera
	Maximo
	Mirro
	Primo
	Protecta
	Secura
	Virtuoso
	Visia



	
	
D384DRG:
Cardia DR

	
D384VRG:
Cardia VR






 




	
	
DDPA2D1:
Cobalt XT

	
DDPA2D4:
Cobalt XT

	
DDPB3D1:
Cobalt

	
DDPB3D4:
Cobalt

	
DVPA2D1:
Cobalt XT

	
DVPA2D4:
Cobalt XT

	
DVPB3D1:
Cobalt

	
DVPB3D4:
Cobalt






 




	
	
DDPC3D1:
Crome

	
DDPC3D4:
Crome

	
DVPC3D1:
Crome

	
DVPC3D4:
Crome






 




	
	
D394DRG:
Egida DR

	
D394VRG:
Egida VR






 




	
	
DDBB1D1:
Evera XT

	
DDBB1D4:
Evera XT

	
DDBB2D1:
Evera XT

	
DDBB2D4:
Evera XT

	
DDBC3D1:
Evera S

	
DDBC3D4:
Evera S

	
DDMB1D1:
Evera MRI XT

	
DDMB1D4:
Evera MRI XT

	
DDMB2D1:
Evera MRI XT

	
DDMB2D4:
Evera MRI XT

	
DDMC3D1:
Evera MRI S

	
DDMC3D4:
Evera MRI

	
DVBB1D1:
Evera XT



	
	
DVBB1D4:
Evera XT

	
DVBB2D1:
Evera XT

	
DVBB2D4:
Evera XT

	
DVBC3D1:
Evera S

	
DVBC3D4:
Evera S

	
DVMB1D4:
Evera MRI XT

	
DVMB2D1:
Evera MRI XT

	
DVMB2D4:
Evera MRI XT

	
DVMC3D1:
Evera MRI S

	
DVMC3D4:
Evera MRI S






 




	
	
7232Cx:
Maximo VR

	
D264DRM:
Maximo II DR

	
D264VRM:
Maximo II VR

	
D284DRG:
Maximo II DR

	
D284VRC:
Maximo II VR






 




	
	
DDME3D1:
Mirro

	
DDME3D4:
Mirro

	
DVME3D1:
Mirro

	
DVME3D4:
Mirro






 




	
	
DDMD3D1:
Primo

	
DDMD3D4:
Primo

	
DVMD3D1:
Primo

	
DVMD3D4:
Primo






 




	
	
D314DRG:
Protecta XT DR

	
D314DRM:
Protecta XT DR

	
D314VRG:
Protecta XT VR

	
D314VRM:
Protecta XT VR

	
D334DRG:
Protecta DR

	
D334DRM:
Protecta DR

	
D334VRG:
Protecta VR

	
D334VRM:
Protecta VR

	
D354DRG:
Protecta XT DR

	
D354DRM:
Protecta XT DR

	
D354VRG:
Protecta XT VR

	
D354VRM:
Protecta XT VR

	
D364DRG:
Protecta DR



	
	
D364DRM:
Protecta DR

	
D364VRG:
Protecta VR

	
D364VRM:
Protecta VR






 




	
	
D204DRM:
Secura DR

	
D204VRM:
Secura VR

	
D214DRM:
Secura DR

	
D214VRM:
Secura VR

	
D224DRG:
Secura DR

	
D224VRC:
Secura VR

	
D234DRG:
Secura DR

	
D234VRC:
Secura VR






 




	
	
D164AWG:
Virtuoso DR

	
D164VWC:
Virtuoso VR

	
D274DRG:
Virtuoso II DR

	
D274VRC:
Virtuoso II VR

	
D294DRG:
Virtuoso II DR

	
D294VRC:
Virtuoso II VR






 




	
	
DVAB1D1:
Visia AF

	
DVAB1D4:
Visia AF

	
DVAB2D1:
Visia AF XT

	
DVAC3D1:
Visia AF S

	
DVFB1D1:
Visia MRI AF

	
DVFB1D4:
Visia MRI AF

	
DVFB2D1:
Visia MRI AF XT

	
DVFB2D4:
Visia MRI AF XT

	
DVFC3D1:
Visia MRI AF S

	
DVFC3D4:
Visia MRI AF S






 





 





	Adapta
	Advisa
	Astra
	Attesta
	Azure
	EnRhythm
	Ensura
	Relia
	Revo
	Sensia
	Sigma
	Sphera
	Versa



	
	
ADD01:
Adapta D

	
ADDR01:
Adapta DR

	
ADDR03:
Adapta DR

	
ADDR06:
Adapta DR

	
ADDRL1:
Adapta L DR

	
ADDRS1:
Adapta S DR

	
ADSR01:
Adapta SR

	
ADSR03:
Adapta SR

	
ADSR06:
Adapta SR

	
ADVDD01:
Adapta VDD






 




	
	
A2DR01:
Advisa DR MRI

	
A3DR01:
Advisa DR MRI

	
A3SR01:
Advisa SR MRI

	
A5DR01:
Advisa DR






 




	
	
X2DR01:
Astra XT DR MRI SureScan

	
X2SR01:
Astra XT SR MRI SureScan

	
X3DR01:
Astra S DR

	
X3SR01:
Astra S SR






 




	
	
ATDR01:
Attesta DR MRI

	
ATDRL1:
Attesta L DR MRI

	
ATDRS1:
Attesta S DR MRI

	
ATSR01:
Attesta SR MRI






 




	
	
W1DR01:
Azure XT DR

	
W1SR01:
Azure XT SR

	
W2DR01:
Azure XT DR

	
W2SR01:
Azure XT SR

	
W3DR01:
Azure S DR

	
W3SR01:
Azure S SR






 




	
	
P1501DR:
EnRhythm DR






 




	
	
EN1DR01:
Ensura MRI

	
EN1SR01:
Ensura SR MRI






 




	
	
RED01:
Relia D

	
REDR01:
Relia DR

	
RES01:
Relia S

	
RESR01:
Relia SR

	
REVDD01:
Relia VDD






 




	
	
RVDR01:
Revo MRI SureScan






 




	
	
SED01:
Sensia D

	
SEDR01:
Sensia DR

	
SEDRL1:
Sensia L DR

	
SES01:
Sensia S

	
SESR01:
Sensia SR






 




	
	
SD303:
Sigma 300 D

	
SDR303:
Sigma 300 DR

	
SS303:
Sigma 300 S

	
SSR303:
Sigma 300 SR






 




	
	
SPDR01:
Sphera DR MRI

	
SPDRL1:
Sphera L DR MRI

	
SPSR01:
Sphera SR MRI






 




	
	
VEDR01:
Versa DR






 





 





	
MC1AVR1:
Micra AV

	
MC1VR01:
Micra VR
















	Pacing
	Defibrillation
	Left-Heart
	Epi/Myocardial
	VDD Single Pass




	
3830:
SelectSecure

	
4073:
CapSure Sense

	
4074:
CapSure Sense

	
4076:
CapSureFix Novus

	
4092:
CapSure SP Novus

	
4574:
CapSure Sense

	
4592:
CapSure SP Novus

	
5054:
CapSure Z Novus

	
5076:
CapSureFix Novus

	
5086MRI:
CapsureFix Novus MRI

	
5092:
CapSure SP Novus

	
5554:
CapSure Z Novus

	
5592:
CapSure SP Novus






	
5594:
CapSure SP Novus









	
6721:
Epicardial Patch

	
6930:
Sprint Fidelis

	
6931:
Sprint Fidelis

	
6935:
Sprint Quattro Secure S

	
6935M:
Sprint Quattro Secure S

	
6937A:
Transvene SVC-CS

	
6944:
Sprint Quattro

	
6946M:
Sprint Quattro

	
6947:
Sprint Quattro Secure

	
6947M:
Sprint Quattro Secure

	
6948:
Sprint Fidelis

	
6949:
Sprint Fidelis

	
6996:
Sub-Q Lead









	
2187:
Attain LV

	
4193:
Attain OTW

	
4194:
Attain OTW

	
4195:
Attain StarFix

	
4196:
Attain Ability

	
4296:
Attain Ability Plus

	
4298:
Attain Performa

	
4396:
Attain Ability Straight

	
4398:
Attain Performa Straight

	
4598:
Attain Performa S

	
4798:
Attain Stability Quad









	
4965:
CapSure Epi

	
4968:
CapSure Epi

	
5071:
Screw-in









	
5038:
CapSure VDD-2













	ICM




	
LNQ11:
Reveal LINQ

	
LNQ22:
LINQ II
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      Methods for Estimating Transcatheter Pacing Performance

      

      
      
      
      




	Micra TPS Performance Analysis


	Transcatheter pacing systems (TPS) combine the pacing functions of an IPG with the therapy delivery functions of an implantable lead into a single device implanted inside the heart. Therefore, TPS is subject to complications similar to pacing leads (e.g. cardiac perforation) and malfunctions or battery depletion events similar to an implanted pulse generator (IPG). Although both transvenous systems and Micra IPG experience similar system level major complications, Micra has been shown to reduce the likelihood of major complications at a system level in post-approval registry data.


	The performance report information is determined from the analysis of Medtronic Cardiac Rhythm Management (CRM) United States registration, complaint and CareLink™ network data. A TPS model or model family will be included in this report when it has accumulated at least 10,000 implant months and will remain in the report as long as at least 500 devices remain active in the CareLink™ population.


	Shortfalls of using returned products to Estimate Micra TPS Performance


	Micra TPS devices returned to Medtronic are analyzed to determine whether or not they meet performance limits established by Medtronic. Although returned product analyses are valuable for gaining insight into failure mechanisms, this data cannot be used by itself for determining the survival probability because only a small fraction of Micra devices are explanted and returned to Medtronic for analysis. Some devices are programmed off due to an adverse event, however, they are often not retrieved/ explanted. The devices that are retrieved and returned cannot be assumed to be statistically representative of the performance of the total population for a given model. For this same reason, devices that meet their expected longevity are also not expected to be returned to Medtronic CRM.


	The CareLink™ Network


	To account for the shortfalls of returned product analysis, a study of de-identified product data on the Medtronic CareLink™ network is used. The number of devices enrolled and transmitting actively enables a population large enough to give a representative volume of normal battery depletions and to provide insight into the complications that may occur after the device was successfully implanted. As the intent of the product performance report is to provide visibility to long-term device performance, the devices reviewed from the CareLink™ Network have been implanted for at least 30 days.


	Categorization of Micra TPS Qualifying Complications or Malfunctions for Survival Analysis on CareLink™


	For survival estimation, complication and premature battery depletion data from Medtronic’s Complaint Handling System is adjudicated and subsequently cross-referenced with an assessment of device performance from the Medtronic CareLink™ network to categorize if the device is 1) functioning normally, 2) has reached normal battery depletion, or 3) has experienced a qualifying malfunction or complication. This categorization is combined with the CareLink™ data for the total number of implants and implant durations to create survival estimates for the likelihood of experiencing a qualifying complication or malfunction, and normal battery depletion. Ultimately, the data is summarized in two survival curves, one with only qualifying complications or malfunctions and the other including normal battery depletion.


	Definition of Qualifying Complication or Malfunction


	A longevity analysis is completed for all de-identified devices followed on CareLink™ that have reached the Recommended Replacement Time (RRT), to identify devices that experienced possible early battery depletion. These are findings where the actual reported implant time is less than 80% of the expected longevity calculated using the available device diagnostic information.


	Additionally, all reported Micra TPS complaints are adjudicated by subject matter experts and medical safety personnel for inclusion as a product performance event given available information. These product performance events are then cross-referenced with the CareLink™ population for inclusion in the survival analysis.


	Product Performance events include, but are not limited to, these that occur 30 days after the implant procedure:

	
		Premature Battery Depletion
	
		Cardiac Perforation
	
		Dislodgement
	
		Failure to Capture
	
		Elevated Pacing Threshold



	Normal Battery Depletion


	A longevity analysis is completed for all devices followed on CareLink™ that are at or within 6 months of RRT to identify devices were taken out of service due to normal battery depletion. The population that is within six months of RRT is assessed against the expected longevity of the product. Normal Battery Depletion is defined as the condition when the device has reached its elective replacement indicator(s) with implant time exceeding 80% of the expected longevity calculated using the available device diagnostic information.


	Medtronic CRM establishes expected longevity by statistically characterizing the power consumed by the device and the power available from the device battery. This characterization is applied to a number of parameter configurations. The statistical mean value minus three standard deviations is used as the expected longevity for determining if a battery depleted normally. The actual longevity achieved for any device while implanted will depend on the actual programmed parameters and patient factors and may differ significantly from these estimates.


	Statistical and Data Analysis Methods


	The performance is expressed in terms of device survival estimates, where "survival" refers to the function of the device, not the survival of the patient. These survival estimates are intended to illustrate the probability that a device will survive for a given number of years without a chronic device-related complication.


	Active surveillance normally begins at the time of implant and continues until a product performance or censoring event occurs. Of the several different statistical methods available for survival analysis, PPR survival analysis is estimated using the Standard Actuarial Method, with suspensions assumed distributed evenly within the intervals (Cutler-Ederer Method), and incorporated data from these retrospectively enrolled devices. Thus, in some cases sample sizes may fluctuate from one time interval to the next interval.


	The survival estimates is the probability that a device is free of a product performance event or normal battery depletion at a given time point. For example, if a survival probability is 95% after 5 years of service, then the device has a 5% chance of experiencing a related complication or battery depletion in the first 5 years following implant.


	Since the survival estimate can become very imprecise with small effective sample sizes, Medtronic truncates the survival curve when the effective sample size is less than 100 devices. The survival charts in the Product Performance Report show the effective sample size for each year interval where we have experience. When the effective sample size reaches 100, the next data point is added to the survival curve.


	Because the de-identified information pulled from the CareLink™ network allows for assessment of all devices that were taken out of service there are no adjustments done for underreporting of malfunctions or battery depletion.


	Definition of Analysis Dataset


	To be included in the US survival analysis dataset, the product must have been successfully implanted and on the CareLink™ network for at least 30 days.


	US Reports of Acute Observations


	In the first weeks following implantation, physiologic responses and performance can vary until long-term stability is attained. Acute performance may be subject to a number of factors, including patient-specific anatomy, clinical conditions and/or varying implant conditions/techniques. After a period of time, the implant and performance stabilizes. It is for this reason that the CareLink™ analysis, which is intended to measure long-term performance, do not include complications that occur within the first 30 days after implant.


	Acute performance information, defined as the first month after implant, but not including the day of the implant procedure, is included in our reporting. The source of this information is the Medtronic complaint handling system database that includes events reported to Medtronic. This information is summarized in tables titled "Acute Observations".


	Each Event Report received by Medtronic’s complaint handling system is assigned one or more Reason for Report codes based on the information received. The Reason for Report codes have been grouped into Acute Observation categories. The categories are:

	
		Cardiac Perforation
	
		Dislodgement
	
		Failure to Capture
	
		Failure to Sense
	
		Elevated Pacing Threshold



	Although multiple observations are possible for any given Micra, only one observation is reported per device. The observation reported is the observation highest on the list. For example, if an Event Report includes observations for both Cardiac Perforation and Elevated Pacing Thresholds, Cardiac Perforation is reported.


	The event reported to Medtronic may or may not have involved clinical action or product returned to Medtronic. The product may have remained implanted and in service.


	US Reports of the Day of Implant Observations


	Due to the procedural differences with Micra products compared to transvenous leads and IPGs, information about the clinical experience on the day of implant is included in our reporting. The source of this information is the Medtronic complaint handling system database that includes events reported to Medtronic which may be related to either the Micra device or the delivery system. The information is summarized in tables titled "Day of Implant Observations."


	Each Event Report received by Medtronic’s complaint handling system is assigned one or more Reason for Report codes based on the information received. The Reason for Report codes have been grouped into Day of Implant Observation categories. The categories are:

	
		Cardiac Perforation
	
		Dislodgement
	
		Failure to Capture
	
		Failure to Sense
	
		Elevated Pacing Threshold



	Although multiple observations are possible for any given Micra, only one observation is reported per device. The observation reported is the observation highest on the list. For example, if an Event Report includes observations for both Cardiac Perforation and Elevated Pacing Thresholds, Cardiac Perforation is reported.


	The event reported to Medtronic may or may not have involved clinical action or product returned to Medtronic. The product may have remained implanted and in service.
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