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1 Description 
I The Medtronic AT5OOTY DDDRP pacing system is a dual chamber, rate responsive implantable pulse I 

generator (IPG) and is labeled for patients having standard bradycardia indications. The Medtronic AT5OOTM 
also contains Atrial Anti-Tachycardia Pacing therapies. In addition. atrial pacing features are provided to 
further control atrial rates either through increased atrial pacing, rate stabilization. or overdrive pacing post 
mode switch. 
By means of the Model 9465 hand-held telemetry activator, the patient can verify whether the device has 
detected a suspected atrial arrhythmia and initiate recording of cardiac event data in the device memory. 
The Medtronic programmer (Model 9790/C or Model 2090). Model 9968 software, and a telemetry 
programming head constitute the external portion of the DDDRP pacing system. Programmers from other 
manufacturers are not compatible. 

2 Indications 
The Medironic AT5W'" system is indicated for the following: - Rate adaptive pacing in patients who may benefit from increased pacing rates concurrent with increases 

in activity. . Accepted patient conditions warranting chronic cardiac pacing which include: 
- Symptomatic paroxysmal or permanent second or third-degree AV block. 
- Symptomatic bilateral bundle branch block. 
- Symptomatic paroxysmal or transient sinus node dysfunctions with or without associated AV 

conduction disorders. 
- Bradycardia-tachycardia syndrome to prevent symptomatic bradycardia or some forms of symptomatic 

tachyarrhythmias. 
The Medtronic AT500Tw system is also indicated for dual chamber and atrial tracking modes in patients who 
may benefit from maintenance d AV synchrony. Dual chamber modes are specifically indicated for treatment 
of conduction disorders that require restoration of both rate and AV synchrony, which include: 

- Various degrees 01 AV block to maintan the atrial contribution to cardiac output. 
- WI intolerance (e.g.. pacemaker syndrome) in the presence of persistent sinus rhythm. 

Antitachycardia pacing (ATP) is indicatedfortermination of atrial tachyarrhythmias in bradycardia patients with 
one or more of the above pacing indications. 
Atrial rhythm management features such as Atrial Rate Stabilization (ARS). Atrial Preference Pacing (APP). 
and Post Mode Switch Overdnve Pacing (PMOP) are indicated for the suppression of atrial tachyarrhythmias 
in bradycardia patimts with atrial septal lead placement and one or more of the above pacing indications. 

3 Contraindications 
The Medtronic AT5OOTM system is contraindicated for: - Implantation with unipolar pacing leads. - Concornitant implantation with another bradycardia device. - Concomitant implantation with an implantable cardioverter defibrillator. 

There are no known contraindications forthe use of pacing as a therapeutic modality to control heart rate. The 
patient's age and medical condition. however, may dictate the particular pacing system, mode of operation, 
and implantation procedure used by the physician. - Rate responsive modes may be contraindicated in those patients who cannot tolerate pacing rates above 

the programmed Lower Rate. - Dual chamber sequential pacing is contraindicated in patients with chronic or persistent supraventricular 
tachycardias. including atrial fibrillation or flutter. 
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I . Single chamber atrial pacing is contraindicated in patients with an A-V conduction disturbance. - ATP therapy is contraindicated in patients with an accessory antegrade pathway. I 
4 Warnings and Precautions 

4.1 
Contents of sterile package - The stenle package contains one implantable Medtronic AT500TM device and 
one torque wrench. 
Temperature limits - Store and transport the package between -18°C (0°F) to 55°C (131 "0. 
'Use By' date - Do not implant the Medtronic AT5OOTM device afterthe'use by' date, because the bartery's 
longevity could be reduced. 
Dropped Device - Do not implant the device if it has been dropped on a hard surface from a height of 30 cm 
(1 2 in) or more after removal from its packaging. 
Checking and opening the package - Before opening the stenle package tray visually check for any signs 
of damage that might invalidate the sterility of its contents. Return damaged packages to the manufacturer. 
For instructions on opening the sterile package, see the diagram inside the lid of the shelf box. 
FOR SINGLE USE ONLY. - Do not resterilize or reimplant an explanted Medtronic AT5OOTM device. 
Explant and disposal - Return explanted devices to Medtronic for analysis and disposal. See the back cover 
for mailing addresses. 
Resterilization - Medtronic has sterilized the device package contents with ethylene oxide prior to shipment 
Resterilization is necessary only if the seal on the sterile package is broken. (Resterilization does not affect 
the "Use By" date.) If necessary, restenlize with ethylene oxide using a validated Sterilization process, 
observing the following precautions: - Do not resterilize using an autoclave. gamma radiation, organic cleaning agents (such as alcohol, 

acetone. etc.). or ultrasonic cleaners. - Do not resterilize more than twice. 
* Do not exceed 55 "C (131 "F) or 103 kPa (15 psi) when sterilizing. - Store the resteriiized components lor an appropriate period to permit aeration of ethylene oxide gas. 

4.2 Lead evaluation and lead connection 
Connector compatibility- Do not use any lead with this pacemaker without first venfying connector 
compatibility Using incompatible leads can damage the connector or result in a leaking or intermittent 
connection. 
Hex wrench - Do not use a hex wrench with a blue handle or a right-angle hex wrench. These wrenches 
have torque capabilities greater than is designed for the lead connector. 

4.3 Device operation 
Fixed bipolar operation - Use of unipolar leads will result in loss of pacing output and sensing. 
Rate responsive modes - Do not use rate responsive modes in those patients who cannot tolerate pacing 
rates above the programmed Lower Rate.. 
Single chamber atrial modes -Do not use single Chamber atrial modes in patients with impaired AV nodal 
conduction because ventricular capture cannot be assured. 
Pacing and sensing safety margins - Consider lead maturation when choosing pacing amplitudes. pacing 
pulse widths. and sensing Ieveis. 
Shipping values - Do not use shipping values for pacing amplitude and sensitivity without veritying that they 
provide adequate safety margins lor the patient. 

Sterilization, storage, and device handling 
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Electrical reset - Elcctncal reset is ina cated by a programmer wdrnng message disp ayed immediately 
Jpon interrogation To restore tne pacemalcer to its previobs operation it must be reset and reprogrammed 
Crosstalk - Crosstallc =LE in aual chamDer pacemaKors when atrial pacing output pulses are sensed by 
the ventncular lead Crosstallc results in self inn Ddlon ana IS mor0 I i~e Iy  to occur at h gh sensor driven pac rig 
rates, nlgn atrial amplitudes, and wtde atnal pulse w mns To prevent Selt lnnioit on causoa oy crosstaik. 
program Ventrfcblar Satery Pac ng (VSP) or 

Slow retrograde conduction - Slow retrograde conducton. especially with condict on time greater than 
400 ms. may induce pacemaer mediated tacnycara a (PMT) 
Use of a magnet - Posinonng a magnet or the programm ng neaa over the mplanlM Meatronc ATSOO"'' 
aevico 5-spends detection and treatment 01 atnal tacnyarrhylhmias Tno magnet does not alter bradycara a 
therapy or indiale a Thresnold Margin Test 
End 01 lite (EOL) - Replace the Memri ic AT500'M aevice wnen trie programmer aisp ays an ERI or FOL 
message and a banery Mltage 01 2 60 voils or less 
Oversensing dunng telemetry - TelometrycwnmYn cation with tne dovlco rnay cause nappropriato sensed 
events resbiting in a One1 m i b  I on of Dradycard a tnorapy Remov ng the progrdmming heda restores the 
device to normal operation 
Telemetry - ExposJre to EM1 rnay briefly rnterrupt programm ng anuor telemetry opera1 on5 Any sdccesslbl 
nterrogatton or programming verit8es proper communication Detween aevoce dna programmer 
Testing lor cross-stimulation -At mplant and when atrial ATP therapy os enabled conaucl reg2 ar testing 
dt tne programmed ATP outpd senings to ensure tnat venlricu ar capture aoes not occbr Tnss IS part cu ally 
important Anen the edd IS pldced in the inferior atrium 
Anti-coagulation - Use ot the pacemalcer shodld not chanye me app ication oi estad6hea anti coagLlation 
protocols 
Rate control - Decisions regaraing rate controts sho-la not oe oased on tne do I<ty ot tne pacemaker to 
prevent atrial arrhythm ds 

4.4 Pacemaker-dependent patients 
Diagnostic modes - Never program aiagnostic modes (ODO) for pacefndker dependent pahents For sbch 
patients, use tne programmer's lnhiht tdnction tor Dnel interruption of o~tputs 
Inhibit function - Exercise caul on m e n  usng the programmer to nh DII pacing (for example, to obtam an 
EGM of tne patient s intrinsic act nty) becadse the patant is w tnout pacing s-pport nhen the 1nh.b I tunction 
ts in use 
Ventricular Safety Pacing (VSP) -Always program VSP on lor pacomakor dcpenaent pat ems 

4.5 Medical therapy hazards 
Diathermy - People witn metal implants sucn as pacemakers, imp,antable caraiovener detibrillators (ICDs). 
and accompanying loads snould not receive diatnermy treatment Tne Interact on between the mplant and 
diathermy can cause tissue damage, tibnllation. or damage to me aevice components. wnich could res,lt in 
senous tnj,ry. loss of tnerapy. andor me need to reprogram or repaace the device 
Electroourglcal cautery - Electrosurgcal cautery codd indbce ventncular arrhythmias anuor iibrillalmn. or 
may cause dewce maltuncbon or damage It e8ectrocautery cannot DO avo,ded, observe me loolowing 
precautions 

Use a apolar eledrocaulery system. where poss ole - Have temporary pacing and deflbnlianon equipment availaoie - Program tho dence to the DOO mode - Use snort, interm,nent. and irregLlar Ln~rsts at the lowest teasnblo energy levels - Avad direct contact with the device or leaas If monopolar caJtory IS used. post1 on the gromd plate SO 

that the current patnway does not pass through or near the aevice system 
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External defibrillation - External del brillat on may oamage the device or may result In temporary ana. or 
permanent myocard al oamage at the electroae tissue inledace as bel. as temporary or permanent elevate0 
pacing tnresno-ds Fdlow these precaul ons w e n  us.ng external dctiorlllat~on on a patient with an ImpanIra 
car0 ac dwice 

Pos,t,on 0Ct.Dril abon paadles as tar from the implanted dev ce as poss D e  (mintmum of 13cm (5  In)) and 
perpeno,cular to the mpanted devlco ead system . Use the lowest clinically appropnate energy OuIpLt 

- 
High-energy radiation - High radialion sources such as cobalt 60 or gamma radiation SnOLlO not be directed 
a1 the implanted device N a patient requires radial<on therapy tn the vicinity of the Implanted aevtce place lead 
shielding over the device to prevent radial on damage and contlrm 1s lunction atter treatment 
bthotripsy - Litnotnpsy may permanently damage [ne implanted dov.co 11 i t  IS at the focal point 01 the 
I tnotripsy beam If lnhotripsy mdst be used keep lne implantca device at least 2 5 10 5 0 cm (1 10 2 In) from 
the focal point 01 the Idnotripsy beam 
Magnetic resonance Imaging (MRI) - Magnelc Resonance Im.ig ng (MRI) shoL d no1 be ,sed on pa1 en15 
wno have an implanted cardoac device Dccause of [ne potential aamage to [ne mpldntea uev-ce 
Radio frequency (RF) ablation - Rao 0 trequency ablal.on procedure ,n a patlent w In an implanted cardiac 
device could cause device malfunctoon or damage RF aMdt on rlSKS can be minimued oy 

Have a Memron c programmer ava laDle tor temporary pac ng - Program tacnyarrnytnm a detection otf - Program anon rate responsive. asynchrono-s pacing m o m  pr or to [ne procedure . Avotd direct contact between tno abldtion cdlneter an0 the ,mp anlcd Iedd or UeviLe . Position the grocnd plate so Inat me current patnway does not pass through or near the Ocvice system 

. Have detibrdlation equipment availab!e 
Therapeutic ultraswnd - Exposure ot the dev co to therdpe-l c Jtrasomd 1s not rrcommenacd as it may 
permanently damage tno devce Damage lo [ne dev ce may atlcct therapy 

4.6 Home and occupational environments 
Patients should De directed to avad devices that generalo strong electric or magnebc intederence (EMI) EM1 
could cause onappropriate pacing inh bition. maitt.nction, or damdge resAing n non detection or delavery of 
Lnneedad therapy Mowng away from the interference source or lurning 11 OH. usually a ows the device to 
return tons normal mode 01 operation 
High voltage lines - H gh vonage power transmission fines could generate enougn EM1 to interfere Him 
oevice operation if approached too closely 
Communlcabon equipment - Canmun cat on eqL pment sucn as microwave transmihers. me power 
amplifiers. or high power amateur transm ners coLld generate enokgh EM1 to interfere witn device operailon 
1 approached too closely 
Commercial electrical equipment - Commcrcaai electrical equ,pmcnt sLch as arc we aers. induct on 
furnaces. or resistance webers could generate enougn EM1 to interfere with device operation .l approacned 
loo closely 
Home appliances - Home appliances wh.ch are in goo0 work,ng order ana properly grounded 00 not usually 
proauce enough EM1 to interfere w.th device operation Tnere are repons of oevice distLrbances cause0 by 
eiectrical hand tools or eiectnc razors used airectly over the OEVICB implant site 
Static magnetic fields - Patients Should avogd eqLipment or sitLalions wnere they would be exposed to 
static magnetic fields (greater than 10 gabss or 1 mi18itesla) magnetic fields smce it cotld suspend detection 
Example; of magneticsources that coild interfere with normaldevice operation include: stereo speakers, 
bingo wand, extractor wand. magnetic badges. or magnetic therapy products. 
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Electronic article surveillance (EAS) - tlcctronc Arlicle Surve llanco tEAS) eqr. p e n t  swn  as re td  men 
prevention systems may lnteraCt Witn tne fmp antcd oevice Pal ants she-Id bo aflVISW lo wdl6 aorectly 
tnrougn. ana not to remain near an EAS systorn longer than IS necessary 
Cellular phones - tfand held cel uiar phones do not neod any speck4 precnut ons i t  you have a Mcdtronic 
AT50OTu device For porlable and mom o celldlar phones that transrnt above 3 wans. Keep tho telephone 
antenna 12 in (30 cm) away from tne impiantod dcvice 

Tips l o  keep these distances. 
Mealronic ATSOOM dovlces contam a liner that prevents most cellu ar phone transmissions from mteracting 
with devico operation To furlher minmzo the possibility 01 interaction observe tne fol owing cautions 

I 

Ho a tho phone to the ear opposite tno siae 01 tne mplantod devico 
When carrying the phone, keep I in a lwat on opposlle the s.do of tne impiantea Oevico (Whm a ce.1 
phone IS in the 'lmen. or -stanaby' mode. it can ~ 1 ~ 1 1  sorid a sfgndl 

Table 1. Cellular Phone Transmission Technologies 

1 L a l o g  
FM (Frequency Modulation) I 

1850 - 1910 
L I I  I I 
Digital TDMA international Standards 

DCS* 1800 
I GSh@ I 1880-915 

1710-1785 

I I Digital CDMA 
CDMA - DS' 

a Time Division Multiple Access 

a Global System for Mobile Communications 
e Digital Cellular System ' Code Division Multiple Access - Direct Sequence 

North American Digital Cellular 
Personal Communication System 
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5 Adverse Events Y 
I I 

5.1 Potential Adverse Events 
Adverse events (in alphabetical order), including those reported in Table 2 and Table 4. associated with pacing 
systems may include, but are not limited to: 

Cardiac perforation 
Cardiac tamponade 
Death 
Erosion 01 device through the skin 
Hematomdseroma 
Infection 
Improper operation caused by the electronic article surveillance systems 
Nerve andor muscle stimulation 
Pacemaker syndrome 
Rejection phenomena (local tissue reaction, fibrotlc tissue formation. pacemaker migration) 
Threshold elevatbn 

5.2 Observed Adverse Events 
Two clinical studies are used to demonstrate safety and efficacy of the Medtronic AT5OOTM DDDRP Pacing 
System and they are as lollows: . ATTEST - Atrial Therapy Efficacy and Safety Trial - ASPECT - Atrial Septal Pacing Efficacy Clinical Trial 

5.2.1 ATTEST Observed Adverse Events 
For the ATTEST clinical study. reference Table 2 lor a summary 01 all adverse events. 

Table 2. Summary of Adverse Events Reported - ATTEST 

Non-Systed 

a A complication is defined as an adverse event requiring invasive measures to correct; a therapy IS 
considered invasive d it penetrates the skin, excluding the administration of parenteral fluids or drugs. An 
observation is defined as an adverse event that is resolved using only nm-invasive measures. 
Includes adverse events categorized as "Unknown." 

TaMe 3 is a listing of the systedprccedure related adverse events lor the ATTEST study. 01 the 231 1 events 
reported. 320 were systedprocedure related. 
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Primary Condition 

Table 3. ATTEST SystemProcedure Related Adverse Event Lisling 

Patients. Patients. Patients. 
Events (%) Events (%) Events (%) 

I I Complications I Observations I Total 

Atnal FluneriFibnllation 0 0 (0) 2 
Persistent 

2 (0 5) 2 2 (0.5) 

Atrial Tachycardia 

Back Paid Discornforl 

Cardiac Perforation 
IVentricular) 

0 0 (0) 2 2 (0.5) 2 2 (0.5) 

0 0 (0) 2 2 (0.5) 2 2 (0.5) 

1 1 (0.2) 0 0 (0) t 1 (0.2) 
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I Table 3. ATTEST System/Procedure Related Adverse Event Listing (Continued) 

I Complications I Observations I Total I 

failure 
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57 49(11.5) 263 I 185(43.3) I 320 Total 
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208(48.7) 

-@- 
I Table 3. ATJEST SysternProcedure Related Ao'verse Event Listing (Continued) 

I Complications I Observations I Total 1 

a Some patients had events in more than one category 

5.2.2 AmEST WNF Observations 
Ten sustained VTNF episodes were reported in four patients. The investigator classification and adverse 
event committee review did not indicate that any of the VTNF episodes were caused by prevention pacing or 
ATP therapies. 
5.2.3 ATTEST Patient Discontinuations 
Lost to Follow-up forms were received for 19 patients. Six patients requested withdrawal from the study. Two 
forms were submitted at the time of patient's death. 
5.2.4 ATTEST Patients Requiring Device Explant 
A total of eight patients required device explant during the study period. Two patients received replacement 
Medtronic AT5Oom; two patients were not re-implanted with a pulse generator. Two patients required 
replacement with an ICD as a result of inducible sustained ventriculartachycardia. One patient was implanted 
with a Medtronic Kappa pulse generator as a result of a random component failure in the Medtronic ATSOO" 
and one patient was implanted with an InSync 8040 pacemaker. 
5.2.5 ATTEST Patient Deaths 
Over the course of the study, 43 patients expired. For these deaths. neither the investigator nor the Adverse 
Event Advisory committee attributed the cause of death to the Medtronic AT5OOTM system. The causes of 
death were cardiac arrest (7). congestive heart failure (7). cardiopulmonary arrest (5), renal failure (3). 
myocardial infarction (3). pulmonary arrest (3). sepsis (2). cardiogenic shock (2). cardiomyopathy, ventricular 
arrhythmia. perforation of superior vena cava, aspiration pneumonitis. intracerebral hemorrhage, 
atherosclerotic heart disease, emphysema, brain cancer, leukemia, pneumonia, and one death of unknown 
cause. 
5.2.6 ASPECT Observed Adverse Events 
For the ASPECT clinical study, reference Table 4 for a summary of all adverse events. 
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Table 4. Summary otddverse Events -ASPECT 

a A complication is defined as an adverse event requiring invasive measures to correct; a therapy is 
considered invasive if it penetrates the skin, excluding the administration of parenteral lluids or drugs. An 
observation is defined as an adverse event that is resolved using only non-invasive measures. 

Table 5 lists the systemlprwedure related adverse events lor the ASPECT study. Of the 821 events reported, 
178 were system or procedure related. 

Table 5. ASPECT SystedProcedure Related Adverse Event Listing 

Total 

Patients. 
Primary Condition 

Allergic Reaction 1 (0.34) 1 (0.34) 
Anxiety 2 (0.67) 

Atrial Fluner/Fibnllation 
Paroxysmal 
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Table 5. ASPECT SystemPrwedure Related Adverse Event Listing (Continued) 

I I I I I I 
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Muscle Stimulatiw Ventricle 

Pneumothorax As Result 01 
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1 &~20.PPl.booX Page 12 Monday, March 24, 2003 7 2 9  AM 

0 0 (0) I 1 (0.34) 1 I (0.34) 

5 5 (1.68) 0 0 (0) 5 5(1.68) 

Table 5. ASPECT SysteWrocedure Related Adverse Event Listing (Continued) T 

Ventricular Fibrillation 

Non-Sustained 

Total 

Ventricular Tachycardia 

1 1 (0.34) 0 0 (0) 1 1 (0.34) 

1 1 (0.34) 0 0 (0) 1 1 (0.34) 

44 40 134 105 178 127 
(13.40) (35.20) (42.60) 

Suspected Programmer Or 
Software Failure 

Swelling 01 Pocket Site 

Syncope 1 (0.34) I (0.34) 2 (0 67) 

Thrombosis 0 0 (0) 1 (0.34) 1 (0.34) 

Thrombosis Formation At 1 1 (0.34) 0 0 (0)  1 (0.34) 
Lead Ventricle 
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+? 5.2.7 ASPECT VTNF Observations 

I 
~~~ ~ ~~ 

Three sustained VTNF episodes were reported in three patients. The investigator classification and adverse 
event committee review did not indicate that any 01 the VTNF episodes were caused by prevention pacing or 
ATP therapies. 
5.2.8 ASPECT Patient Discontinuations 
Six patients requested wthdrawal from the study. Four of them were never implanted with an Medtronic 
AT5OOrM and requested withdrawal. Two patients in Europe requested withdrawal after refusing to come to 
the investigator lor follow-up visits. 
5.2.9 ASPECT Patients Requiring Device Explant 
Over the course of the study, eleven devices were explanted for reasons including worsening of congestive 
heart failure (tive patients). ventricular fibrillation, MAZE procedure. endocarditis, pericardial effusion. and 
inlaction (two patients). Two devices were replaced with Medtronic AT5OOTM devices. Two devices were not 
replaced. Five devices were replaced with biventricular pacing devices, one device was replaced with an ICD. 
and one device was replaced with a Medtronic Kappa pulse generator. 
5.2.10 ASPECT Patient Deaths 
There were 17 patient deaths recorded in the study; all but one were determined to be non-system related by 
the investigator and the Adverse Event Advisory Commitlee. For one death it was unknown if it was related 
to the system since the patient, whose cause o! death was congestive heart failure, was cremated before an 
explant or autopsy could be performed. Causes of death included congestive heart failure (4 patients). cancer 
(2 patients). cerebral vascular accident. myocardial infarction. coronary artery disease, cardiomegaly, 
respiratory failure, anoxic encephalopathy, acute heart failure. cardiac cachexy, cardiopulmonary arrest. 
cardiac arrhythmia and one death of unknown cause. 
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No. of No. of Device No. of First Data 
Patients Device Months/ Implanting Implant Cut-off 

Cohort Enrolled Months Patient Centers Date Date 

Brady+AT/AF 370 6447 17.4 28 t8Oct 26April 
1999 2002 OtherBradv 57 t t t 3  19.5 

+? 6 CLINICAL STUDY 

ASPECT 

I Two clinical studies are used to demonstrate safety and efficacy of the Medtronic AT5OOTM DOORP Pacing 
System and they are as follows: - .ATTEST - Atrial Therapy Efficacy and Safety Trial - .ASPECT - Atrial Septal Pacing Efficacy Clinical Trial 

6.1 Methods 
Reference Table 6 for additional informatton 

Table 6. Overview of Clinical Studies 

Brady+AT/AF 298 5330 18.1 37 01 Sept 26April 
1999 2002 

I I 

e 6.1.1 ATTEST Clinical Study 
The ATTEST clinical study was a multi-center (28 implanting centers worldwide). prospective, randomized, 
parallel group, tw-sample. single-blinded design performed to characterize the safety and effectiveness of 
the Medlronic AT50OW DDDRP pacing system. Patients with or without a history of atrial tachyarrhythmias 
(ATIAF) were enrolled in the study The location for placement of the atrial lead was left to the discretion of 
the investigator for patients indicated for a dualchamber pacemaker. Reference Figure 1 for a description of 
the clinical study design. 
To evaluate effectiveness of the atrial prevention (Atrial Preference Pacing (APP). Atrial Rate Stabilization 
(ARS) and Post Mode Switch Overdrive Pacing (PMOP)) and termination therapies (Atrial Antitachycardia 
Pacing (ATP)), all patients were stratified based on the presence or absence of documented history of ATIAF 
at enrollment. Patients with a documented history of AT/AF were categorized as Brady +AT/AF, and the 
patients without a documented history 01 ATIAF were categorized as Other Brady. 
Patients were randomized to having prevention and termination therapies either all ON or all OFF at the 
one-month follow-up. A three-month evaluation period followed the randomization. Upon completion of the 
four-month lollow-up visit. the protocol allowed the Medtronic AT5OOTM to be programmed according to the 
physician's preference. 

d 
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Figure 1. ATEST Clinical Sludy Design 

6.1.2 ATTEST - Patient Assessment 
Patients enrolled into the study represented a general dual chamber pacing population. as specified by the 
ACCIAHA guidelines for pacing indications. A total of 427 patients were enrolled and 424 were implanted. GI 
these patients, 370 were enrolled in the Brady +AT/AF group and the remaining 57 were enrolled in the Other 
Brady group. Three patients were not implanted with an Medtronic AT5OOrM. Ventricular lead placement was 
not possible for two patients; one expired as a result of complications during the Medtronic AT5OOTM implant 
procedure prior to implantation of the device. 
Primary Objectives . To establish the safety of the Medtronic ATSOOT” system as demonstrated by freedom from 

systedpmedure related complications at three months post-implant. - Two measures of effectiveness of AT/AF prevention and termination therapies were evaluated - Demonstration of the effectiveness of the prevention and termination therapies in reducing the 
frequency of spontaneous AT/AF episodes by 30%. 
Demonstration of the etlectiveness of the Medtronic AT5OOTM prevention and termination therapies in 
reducing the burden of spontaneous ATiAF episodes by 30%. 

- 
Secondary Objectives 

To estimate the accuracy (positive predictive value) of the atrial tachyarrhythmia detection algorithm in 
classification of atrial tachyarrythmias (ATIAF). 
To characterize the effectiveness of ATP in terminating spontaneous AT/AF episodes. 
To characterize the potential reduction of frequency and burden in patients who had no documented 
history of atrial tachyarrhythmias at enrollment. To demonstrate the impact of the Medtronic AT5OOTM 
system on patients‘ quality d life as measured by the SF-36 Health Survey and Symptom Checklist. 
To characterize the pacing and sensing performance of the Medtronic AT5OOTM system using the 
Medtronic DRl8O digital Holler recorder. 
To characterize the effect of prevention and terminalion therapies on the frequency of symptomatic 
episodes of atrial tachyarrhythmias (AT/AF). 

6.1.3 ATTEST- Demographic Data 
The mean age of the total population was 70.0 years; the mean age of the Brady+AT/AF population was 69.9 
years. Male patients comprised 54.6% of the Brady+AT/AF group and 54.3% of ail patients were male. 
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Primary Objectives: 

Safety (n=427) 
Hypothesis: Month 
System I Procedure-Related 

Greater than 80% -Al l  
Patients 

Effectiveness: ATIAF 
Frequency Reduction, ATIAF 
Burden Reduction 
Hypothesis: The frequency 
of ATIAF epso~es with 
prevention and termination 
ON will be at least 30% less 
than the frequency with 
prevention and termination 
OFF. 
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Results: 

40 patients experienced their first systemlprocedure-related complication 
through 3 months of follow-up 
Complication Free Survival Probability: 90.3% 
95% Lower Confidence Bound: 07.7% ( > 80%) 

For patients in the efficacy cohort of the Brady+AT/AF group, the median 
frequency in the ON arm was 0.043 episodesfday and in the OFF arm it was 
0.039 episodesfday. The median burden in the ON arm was 0.136 
houdday and in the OFF arm it was 0.037 houdday. The difference 
between arms was not statistically significant for either frequency or 
burden. 
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Table 7. AUEST-Patient Demographics 

Patient Characteristics (N=370) (N=427) 

Gender (N%) 
202(54.6%) 30(52.6%) 232(54.3%) 

Female 168(45.4%) 27(47.4%) 195(45.7%) 

Range 10.0 - 98.0 13.0 - 90.0 10.0 - 98.0 
Standard deviation 

Primary Indication 
(mutually exclusive, N%) 
Acquired AV Blo& 
Chronic Binri-fascicular Block 
AV Block with Acute MI 
Sinus Node Dysfunction 
Prevention and Termination of Tachy 
Other 

42(11.4%) 
2(0.5%) 
2( 0.5%) 

267(72.2%) 

12(3.2%) 
45(t2.2%) 

27(47.4%) 
Z(3.570) 

24(42.1%) 
l ( t  .E%)  
3( 5.3%) 

69(16.2%) 
4(0.9%) 
2(0.5%) 

291(68.t%) 
46(10.8%) 
15(3.5%) 

6.1.4 ATTEST - Data Analysis and Results 
Accumulating 7561 device months of experience. the performance of the Medtronic AT5OOTM DDDRP pacing 
system was found to meet or exceed all safety objectives as shown in Table 8. The rate of complications was 
found to be similar to that observed in Medtronic studies of pacemakers that are commercially available. 
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Table 9. Results of Secondary Objectives -ATTEST 

I Secondarv Obiectives: 

Accuracy (positive predictive 
value) of appropriately 
detecting atrial 
tachvarrhythmias 

Effectiveness of term nating 
spontaneots ATIAF episodes 

buraen en patients who nad no 
htstory of atrial 
tachyarrhythm.as at 

I enrollment 

' L t n ; ,  &ity i t  11; as / measured bytne SF-36 Heann 
' S-rvey ana Symptom 
Cnecust 

... .- - - . - . . . 
Pacing dnd sensmg 
performance m n g  tno DHt80 
diutral Honor recorder 

Frequency of symptomatic 
ATIAF episodes 

Results: 
~ 

According to investigator classificabons. the positive predictive value for 
detection of atrial arrhythmias was 98% 

ATP therapies effectively terminated 53.3% of all treated episodes base on 
cNde estimates and 40.8% when adjusted using the Generalized 
Estimating Equations methodology. 

No statistically significant difference was found in frequency and burden 
comparisons between treatment groups in the Other Brady patient group. 

As measured by the SF-36 and the Symptom Checklist. there was no 
statistically significant difference in quality of life between the ON and OFF 
groups at Baseline and 4-months. However, quality of life of all patients 
improved from Baseline to 4-months. and at 4 months patients in both 
groups scored in the normal range for the age-matched population 
at large.= 

One hundred five (105) Holter recordings were reviewed from 66 patients 
lo characterize pacing and sensing performance of the AT500. The Holter 
recordincs confirm that the AT500 operated as expected. 

The ON group had a frequency of 0.057 symptomatic episodes per day, 
while the OFF group had a frequency of 0.064 symptomatic episodes per 
day. There was no statistically significant difference in frequency of 
svmptomatic episodes between ON and OFF treatment groups. 

a Ware JE. Snow KK. Kosinski Metal. SF-36 
Incorporated. Lincoln, RI. 2000, pg 7:15. 

6.1.5 ATTEST - Device Failures and Replacement 
There was one device failure reported as pari of the AnEST Clinical study. This device was explanted as a 
resun of a ventricle sense failure. The device was returned to Medtronic for further analysis. Analyses 
indicated that this was a random component failure caused by a resistive leakage in me pre-amp of the 
w 2  IC. 
6.1.6 ASPECT Clinical Study 
The ASPECT clinical study was a multizenter (37 implanting centers worldwide), prospective, randomized, 
single-blinded. cross-over design performed to investigate the safety and efficacy of the Medtronic AT500" 
DDDRP pacing system and its atrial arrhythmia prevention pacingfeatures with specific atnal lead placement. 
Patients were candidates for a standard pacemaker and had a history of Symptomatic atrial tachyarrhythmia. 
Lead placement sites included septal and non-septal atrial pacing sites. 

This study was a prospective evaluation of the following features of the Medtronic AT5OOm DDDRP Pacing 
System: Atrial Preference Pacing (APP). Atrial Rate Stabilization (ARS) and Post Mode Switch Overdrive 
Pacing (PMOP). Patient data was collected at implant. pre-dscharge. one month. four month, and seven 
months post implant. 

QualityMetric 
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At implant. patients were randomized to either a septal or non-septal atrial lead site placement. A second 
randomization was pertormed for prevention pacing features (APP, ARS. PMOP) ON-OFF vs. OFF-ON 
cmssover periods at the one-month follow-up. The crossover period was 3 months, wlth the first 2 weeks of 
each crossover period considered a stabilization period to account for atrial remodeling effects. Data from the 
2-week stabilization penod was not utilized for the efficacy objectives. Data was collected at the end of each 
crossover period of 3 months (See Figure 2) 

Prevention Pacing Prevention Pacing Prevention Pacing 
Features Off Features OdOff Features Off/On 

... -. 

0 DataUrcdFor 0 0 0 Analysis (rcmodcltnp) Analysis (rcmdclmg)  
Data Used For 

G O S S O V U  
Brpn Sccmd Pmmt Bcgw First 

EnroUrncnt CiosroverPmod Crossover Period 
(Amal Sirc (Fcamro Onloif (4 month F u) 
RandDmtzatlon Rsndommbon 

Study Ends 
0 month E u) 

Implant) 1 month F-u) 

Figure 2. ASPECT Clinical Study Design 

6.1.7 ASPECT- Patient Assessment 
Patients enrolled into the study represented a general dual chamber pacing population. as specified by the 
ACCIAHA guidelines for pacing indications. A total of 298 patients were enrolled and 294 were implanted. 01 
the four not implanted. one patient was discovered to be in permanent AF at implant. one patient was found 
to have 1:l conducted sinus tachycardia at implant, one patient had high atrial thresholds at implant. and one 
patient cwld not be transferred to the study center aner enrollment 
Primary Objectives . To estaMish the safety of the Medtronic AT50OTU system as demonstrated by freedom from 

systedprocedure related complications at three months post-implant. . To estaMish the safety of atrial leads when used in the septal pacing site as demonstrated by freedom 
from atrial lead related adverse events at three months post-implant. - To demonstrate that the prevention pacing features reduce atrial tachyarhythmia frequency by at least 
30% in at least 50% of patients when used in conjunction with an atrial septal pacing site. - To demonstrate that the proportion of patients with at least a 30% reduction in frequency in the septal site 
(prevention pacing features ON vs. OFF) will be greater than the proportion in the non-septal site 
(prevention pacing features ON vs. OFF). 

- To observe the performance of the prevention pacing features during Hotter monitoring. 

To characterize the electrical performance (pulse width thresholds at 2.0'4 sensing thresholds, and lead 
impedance) of atrial leads over time. . Tocharacterize the effect that the prevention pacing features have on atrial tachyarrhythmia burden in the 
septal and non-septal atrial pacing sites. - To characterize the effect the prevention pacing features have on patient quality of life in the septal and 
non-septal atrial pacing sites. 

Secondary Objectives 
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m To characterize the effect that the prevention pacing features have on the frequency of symptomatic 
episodes of atrial tachyarrhythmias in the septal and non-septal atrial pacing sites. . To characterize the effect that the prevention pacing features have on the frequency of premature atrial 
contractions in the septal and non-septal atrial pacing sites. - To characterize the placement of an atrial lead in the septal pacing site. 

I 
6.1.8 ASPECT- Demographic Data 
Information regarding patient demographics and cardiovascular history is presented in Table I O .  The mean 
age of the 298 enrolled patients was 69.6 years. There were 182 males (61.1%) and 116 females (38.9%) in 
the ASPECT study. The patients' indications for pacemaker implants are also shown in Table 10. 

Table 10. ASPECT-Patient Demographics 

4 

Septal I Patient Characteristics I IN=148) 
Gender (N%) 

Female 
1 Male 91(6t.5%) 91(60.7%) 182(61 . I%)  

57(38.5%) 59(39.3%) 116(38.9%) 

Range 
Standard deviation 

Primary Indication (N%) 
(mutually exclusive) 
Acquired AV Block 
Chronic Bw'Tri-fascicular Block 
Sinus Node Dysfunction 

70.7 
45 4 - 88.5 

9.5 
42.6 - 87.5 

18(12.2%) 18(12 0%) 

23( 15.5%) 27(18.0%) 

3(2.0%) 2(1.3%) 
104(70 3%) 103(68.7%) 

69.6 
42.6 - 88.5 

9.9 

36(tZ.I%) 
5(1.7%) 

207(69.5%) 
50(16.8%) 

6.1.9 ASPECT- Data Analysis and Results 
Accumulating 5330.3 device months 01 experience, the performance of the Medtronic ATSOOTH was found to 
meet or exceed all safety objectives as shown in Table I 1  . The rate of complications was found to be similar 
to that observed in Medtronic studies of pacemakers that are commercially avallable. 
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P Table 11. Results of Primary Objectives - ASPECT 

9 

Primary Objectives: 

Safety (n=298) 
Hypothesis: 3 Month 
System I Procedure-Related 
Complication-Free Survival 
Greater than 80% 

Safety of atrial leads when 
used in septal sites (n=148 
septal. 150 non-septal) 
Hypothesis: Difference in 3 
Month Atrial Lead-Related 
Event-Free Survival of Septal 
and Non-Septal Leads 
is < 10%. 

Effectiveness: AT/AF 
frequency reduction with an 
atnal septal pacing site. 
Hypothesis: The proportion 
of patients with a significant 
(at least 30%) reduction in 
frequency of ATIAF episodes 
with prevention pacing ON 
vs. OFF must be at 
least 50%. 

Effectiveness: ATIAF 
frequency reduction for 
septal compared to 
non-septal patients 
Hypothesis: The proportion 
of patients with a significant 
(at least 30%) reduction in 
frequency of ATIAF episodes 
in the septal sne (prevention 
pacing features ON vs. OFF) 
will be greater than the 
proportion in the non-septal 
site (prevention pacing 
features ON vs. OFF). 

Results: 

37 patients experienced their first systedprocedure-related complication 
through 3 months of follow-up 
Complication Free Survival Probability at three months: 87.4 % 
95% Lower Confidence Bound: 84.3% ( >  80 %) 

11 septal patients and 7 non-septal patients experienced their first atrial 
lead related adverse event through three months of follow-up. 
Event Free Survival Probability (Septal): 92.5% 
95% Confidence Interval (Septal): (88.3%. 96.8%) 
Event Free Survival Probability (Non-septal): 95.3% 
35% Confidence interval (Non-septal): (92.0%. 98.8%) 
95% Upper Confidence Bound (difference in survival rate): 
7.5% i< 10 %e) 

. .. - . ,  
In the atrial septal patients in the efficacy cohort. 30.7% of patients had 30% 
3r oreater reduction of freauencv in the ON Dericd as comDared to the OFF 
penod of the study with a dne-shed 95% lower confidencebound of 21.9%. 
The proportion of septal patients with 30% or greater reduction in 
trequency was not at least 50% (the a priori objective performance 
criterion). 

The proportion of patients with non-septal atrial leads who had 30% or 
greater reduction in frequency in the ON period as compared to the OFF 
period was 32.2%. and the proportion of patients with septal atrial leads 
rvho had a 30% or greater frequency reduction was 30.7%. The proportion 
of septal patients with a frequency reduction of at least 30% was not 
significantly greater than the percent of non-septal patients with at 
least 30% frequency reduction. 

P 
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Secondary Objectives: 

Observation of the 
performanceof prevention 
pacing features during 
Holter monitoring. 
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Results: 

At the one-month follow-up. 20 patients with septal atrial lead implants and 22 
patients with non-septal atrial lead implants were Honer monitored for 24 hours 
with the prevention features ON. Analysis of the Holter recordings showed that 
all evaluated features operated as expected and there were no differences 
noted between septal and non-septal patients. 

Electrical performance of 
the atrial leads. 

Atrial tachyarrhythmia 
burden in septal and 
non-septal pacing sites. 

Quality of Life in septal 
and non-septal pacing 
sites. 

Frequency of 
symptomatic episodes of 
atrial tachyarrhythmias in 
septal and non-septal 
pacing sites. 

Frequency of premature 
atnal contractions in 
septal and non-septal 
atrial pacing sites. 

Pulse width thresholds. sensing thresholds, and lead impedance were 
measured for both septal and non-septal patients from implant through seven 
months. The electrical performance of the leads was not significantly different in 
the septal and non-septal groups. 

Fw patients in the efficacy cohort, in the septal site. the median difference in 
burden between the ON and OFF periods was not significantly different from 
zero. In the non-septal site, the median difference in burden was also not 
significantly dinerent from zero. The change in burden fw the septal group was 
not significantly different from the corresponding change in the non-septal 
group. 

For patients in the efficacy cohort, as measured by the SF-36 Health Survey, 
patients in both the septal and non-septal arms had no significant change in 
quality of life scores for prevention pacing features ON vs. OFF. Patients scored 
in the normal range for the age-matched population at large during both the ON 
and OFF crossover penodsa Similarly, the Symptom Checklist measurements 
had no significant dinerence in the number of symptoms, symptom frequency. 
or symptom severity for patients in both the septal and non-septal arms with 
prevention pacing features ON versus OFF. 

For patients in the efficacy cohort, in the septal site, the mean difference in 
symptomatic episodes between the ON and OFF periods was -1.1 
epsodedmonth (1.4 episodeshonth ON versus 2.5 episodesfmonth OFF), 
which is significantly different from zero (p=O.O13): in the non-septal site. the 
mean difference in symptomatic episodes was not significantly different from 
zero. 

For patients that were in the efficacy cohort, in the septal site. the median 
difference in PACs for ON - OFF was -202.5 PACdday, which was not 
significantly different from zero (p=0.073). In the non-septal site, the median 
difference in PACs for ON - OFF was -273.3 PACdday, which was significantly 
different from zero (p<O.OOl). The change in PACs for the septal group was not 
significantly different from the corresponding change in the non-septal group. 

____. 
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Atrial lead placement. 

d 

There were 148 patients randomized to the septal atrial lead site. 01 these. 136 
(91.9%) were placed in the septal site. 01 the 12 patients who were not placed 
in the septal site as randomized, four were never implanted with an Medtronic 
AT5OOTu system, four were mechanically unable to reach and fixate on the 
septum (failure to implant the Medtronic AT50OTH system was not related to 

Table 12. Results of Secondary Objectives -ASPECT (Continued) 

Secondary Obiectives: I Results: 

a Ware JE, Snow KK, Kosinski Met ai. z - 3 6  Health Survev Manual and Internretation Guide. QualityMetric 
Incorporated. Lincoln, RI, 2000. pg 7:15. 

6.1.10 ASPECT - Prevention Pacing and Percentage Atrial Pacing 
The prevention pacing features (APP. ARS and PMOP) were observed to increase the percentage of atrial 
pacing while minimizing increase in atrial rate. The atrial pacing percentage increased from 69.0% with 
prevention pacing features OFF to 95.5% with prevention pacing features ON The average atrial rate 
increased only slightly. from 72 ppm with prevention pacing features OFF to 77 ppm with prevention pacing 
features ON. 
6.1.11 
The prevention pacing features were observed to reduce the burden of Symptomatic episodes in patients with 
an atrial septal lead placement. Burden was defined, post hoc. as the number of symptomatic days divided 
by the number of total days of follow up. A Symptomatic day was a day in which a symptomatic episode was 
reported by the patient. For all patients with atrial septal lead placement (N=125), the burden of symptomatic 
episodes was 4.48% when the prevention features were OFF compared to 2.76% when the prevention 
features were ON, for a 38.4% reduction (p = 0.0043). 
6.1.12 ASPECT - Device Failures and Replacement 
There were no device failures reported as part of the ASPECT Clinical study. 

6.2 Compass iona te  Use Device Cl in ical  Experience 
To date, there have also been 41 compassionate uses implants of the Medtronic AT500TM system. The 
compassionate use experience has a similar safety profile to the ATTEST and ASPECT clinical studies 

ASPECT - Reduction In Symptomatic Episode Burden 
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7 Physician and Patient Information 
Documentation lor the Medtronic AT5OOTM DDDRP Pacing System includes the following: I 

- Product Information Manual 

- Sysfem Reference Guide 
Implanter information, summary specifications and feature descriptlons (shipped with device). 

Comprehensive reference on system design, operations. programming. and clinical use (shipped with 
software) 

Updates to series 5.0 for the 2090 programmer. The series 2.2 is used wim the 9790/C programmers. 
Medtronic AT500"" software IS Model 9968. 

Information for the patient, patient's family, and other interested people (shipped with device). 

- 9968 S o h a r e  Supplement 

- For Your ATSWTM Pacemaker 

To obtain additional copies of these documents, contact your Medtronic representative. 

7.1 Device Registration 
Verify device operating characteristics at the time of implantation and record them in the patient file. 
Complete the Device Registration Form and return It to Medtronic as it provides necessary information for 
warranty purposes and patient tracking. 

7.2 Patient Counseling 
Physicians should consider the following points in counseling the patient about thls implanted device: - Encourage the patient to use an identification card (issued by Medtronic) and/or Identification bracelets 

documenting the implanted device system. 
Discuss information in the patient manual so that the patient is fully familiar with the operation of the 
implanted device. - Advise the patient how to obtain additional copies of the patient manual. 

- 
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8 Explanation of Symbols 

Svmbol ExDlanation -, a Manufacturing date 

El Useby 

Senal number 

-1 Sterilization: Ethylene Oxlde Gas 

Non-reusable @ 
r l  Storage temperature 

A Dangerous voltage 

3 Open here 

A See accompanying documents 

! USA Caution: United States law restricts thls device to sale by or on order of a 
physician. 
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Europe 
Europe/AfricYMiddle East Headquarters 
Medtronic Europe SBd. 
Route du Molliau 
1 1 31 Tolochenaz 
Switzerland 
Internet: www.rnedtronic.co.uk 
Tel. 41-21-802-7000 
Fax 41-21-802-7900 
Medlronic E.C. Authorized 
Representative 
Medtronic B.V. 
Earl Bakkenstraat 10 
6422 PJ Heerlen 
The Netherlands 
Tel. 31-45-566-8000 
Fax 31-45-566-8668 

AsibPacific 
Japan 
Mcdronic Japan 
Solid Square West Tower 6F. 
580 Horikawa-cho, Saiwai-ku. 
Kawasaki, Kanagawa 210-0913 
Japan 
Tel. 81-44540-61 12 
Fax 81-44-540-6200 
Australia 
Medtronic Australasia Pty. Ltd. 
Unit 4/446 Victoria Road 
Gladesville NSW 2111 
Australia 
Tel. 61 -2-9879-5999 
Fax 61 -2-9879-5100 

Asia 
Medtronic International Ltd. 
Suite 1602 IWF, Manulife Plaza 
The Lee Gardens, 33 Hysan Avenue 
Causeway Bay 
Hong Kong 
Tel. 852-2891 -4068 
Fax 852-2591-0313 
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Americas 
Latin America 
Medtronic. Inc. 
600 West Hillsboro Boulevard 
Suite 500 
Deerfield Beach. FL 33441 
USA 
Tel. 954-428-8556 
Fax 954-428-8984 
Canada 
Medtronic of Canada Ltd. 
6733 Kitirnat Road 
Mississauga. Ontario L5N 1 W3 
Canada 
Tel. 905-826-6020 
Fax 905-826-6620 
Toll-free in Canada: 1-800-268-5346 

United States 
World Headquarters 
Medtronic. Inc. 
710 Medtronic Parkway NE 
Minneapolis, MN 55432-5604 
USA 
Internet www,rnedtronic.com 
Tel. 763-514-4000 
Fax 763-514-4879 
Medtronic USA, Inc. 
Toll-free in the USA: 
1-800505-4636 
(24-hour consultation for physicians and 
medical professionals) 
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