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|. PuBuikotroinon tn¢
aywyng otnv AF




H xAiviki} avaykn yia ayopevn AF
arrokpiont-4

H ayopevn AF pe peTaBaAAOuEVN KOIAIOKK QVTATTOKPION
UTTOPEI va €ival CUPTITWHPATIKI KAl v 00NyNoeEl O€ TaXU-
LuUoKapdIoTTABEIQ.

H @apuakeuTikn Bepatreia ytropei va eTmpaduvel TNV
KOATTOKOIAIOKI aywyr] aAAG Oev UTTOPEI va BEATIWOEI TN
puBuIKOTNTA.

1 Medtronic, Inc. Data on file. D.A. Igel et al., Internal Research Report, January 2000.

2Buhr TA, Markowitz T, and the AF SYMPTOMS Study Investigators. Chronic ambulatory regularization of ventricular rates in AF [abstract]. PACE. February
2003;26(pt. IT):5221. Abstract 881.

3 Ellenbogen KA, Tse H-F, Lau C-P, et al, and the AF SYMPTOMS Study Investigators. Outcomes of adaptive regularization during atrial fibrillation [abstract]. PACE.
April 2003;26(pt. IT):933. Abstract 17.

4Newman D, Lau C-P, Tse H-F, et al, and the AF SYMPTOMS Study Investigators. Clinical impact of rate regularization in patients with paroxysmal atrial fibrillation
[abstract]. PACE. April 2003;26(pt. IT1):1036. Abstract 432.




Auon : ayopevn AF avrattokpiont~

EmTiokoémTnon:

* H ayouevn atmokpion otnv AF TpoTToTToIEl TO pUBUO BNUATOdOTNONG CUCTOAN
ME OUOTOA WOTE va BnUaTtodoTel aTNV ) Aiyo TTAVWw aTTd TNV JEON EVOOYEVH
ouxvoTNTa, EAATTWVOVTAG TIC HEYAAEC TTAUCEIC.

e EAaTTWVEI TN ouyxvoTNTa TNG 01a0TToPAC R-R

1 Medtronic, Inc. Data on file. D.A. Igel et al., Internal Research Report, January 2000.
2Buhr TA, Markowitz T, and the AF SYMPTOMS Study Investigators. Chronic ambulatory regularization of ventricular rates in AF [abstract]. PACE. February 2003;26(pt. 11):S221.

Abstract 881.
3 Ellenbogen KA, Tse H-F, Lau C-P, et al, and the AF SYMPTOMS Study Investigators. Outcomes of adaptive regularization during atrial fibrillation [abstract]. PACE. April 2003;26(pt.

11):933. Abstract 17.
4Newman D, Lau C-P, Tse H-F, et al, and the AF SYMPTOMS Study Investigators. Clinical impact of rate regularization in patients with paroxysmal atrial fibrillation [abstract]. PACE. April

2003;26(pt. 11):1036. Abstract 432.



AeiToupyia Conducted AF Response

[
—

" Cond. AF Response “On”

e O1 utrohoyiopoi ouxvoTnTag YivovTal ue faan 1a mrponyoupeva 2 V-V
YEYovOTQ:
— Ta VS-VS aAAnAouyia, +2 bpm to interval
— For VP-VP aAAnAouxia, -1 bpm from interval
— For VS-VP aAAnAouxia, kapia aAAayn
— For VP-VS aAAnAouxia, +1 bpm




Parameters

Settings (Underlined settings are the Nominal values)

Conducted AF Response

On / Off

Maximum Rate

80, 85, 90, ..., 110, ..., 130 bpm

Parameters - Therapy

Modes/Rates Atrial Lead Ventricular Lead
Mode AAIR<=>DDDR | Amplitude 3500V @i Amplitude 3500V @
Mode Switch... 175bpm | Pulse Width 040 ms | Pulse Width 040 ms @]
Lower Rate 60 ppm | Sensitivity... 050 mY ﬁ?| Sensitivity... 280myY O
) -
Patl Conducted AF Response
Post Mode Switch Pacing On Conducted AF Response On l = >
Overdrive Period 10 min Maximum Rate 110 ppm £l Dn |E
Overdrive Rate 80 ppm CE[I Dﬁ@
Adtrial Preference Pacing On ‘ Undo Pending ‘ ‘ Close
Maximum Rate 100 ppm
Interval Decrement 30 ms Additional Features...
Search Beats 20 beats .
Interventions...
‘ Undo Pending ‘ ‘ 0OK |
oo e f
Save... Get... ‘ TherapyGuide ‘ Undo H = ‘ (s ‘ PROGRAM ‘




Atrial Preference Pacing (APP)

Arrhythmia Interventions Q

o Atrial Preference PaCing (APP) Pust Mode Switch Pacing On | Condusted AF Response On

eival évag ahyopiBog by e

ueylioToTroinong Twv % e -

KOATTIKAG BNMATOOOTNONG WOTE | Hoximm e 100 pyn

VO ENATTWOEI N ETHTITWON TNC | comemn n

KOATTIKAG Taxuappubuiac. [ Unopensin | ||
o Ortav evepyortroicital (0 SR

PuUBPO) TTPOKAAEITAI CUVEXNG ;:3 ﬁf;. ;ﬁ l?p i?;

KOATTIKA) BNuaToddTNON Aiyo L s

Tl'(’]V(D (]Tl'(’) Tr]V £V6 Ovﬁvr’] 1000 ms m 90ms ff 940ms || 940ms . 040ms J( 940ms f| 960ms

Irtgrval nierval Interval Interval
1 5 5

ouxvoTnTa. I -




Il. Mode Switch




KAiviky avaykn yia Mode Switch

KoATTIK) appuBuia — KoATTIkO “tracking” — tHR V pacing —
OUMTITWHATOAOYiIQ.

Xwpic Tn duvatotnTa KATAAANAOU aAyOpIBuouU TTPETTEN va
TTpoypauuarifovral kKabe @opa o€ non-tracking mode.




In DDD & VDD modes the
pacemaker will “track” the
atrium

Tracking = Pacing
the ventricle after
an atrial intrinsic

event

Maintains AV
Synchrony




Alo@opeéc  oAyoplBuwv og  gualoOnoia-€10IKOTNTA-
TOXUTNTA TNG TPOTTOTTOINONG TOU mode Toug KaTd Tnv
Evapen Kal ToV TEPUATIONO TWV KOATTIKWY appuBuiwy.

Atrotuyxia ™¢ AMS av | atrial amplitude (puBuion
sensitivity) n A otnv blanking trepiodo.

Gencel L, Geroux L, Clementy J, et al. (1996). Ventricular protection against atrial
arrhythmias in DDD pacing based on a statistical approach: Clinical results. PACE; 19:1729-1734.
Geroux L, Limousin M, Cazeau S. (1999). Clinical performance of a new mode switch function based on a statistical analysis of the atrial rhythm.
Herzchr Elektrophys; 10(Suppl. 1):15-21.
Begemann MJ, Thijssen WA, Haaksma J. (1992). The influence of test window width on atrial rhythm classification in dual chamber pacemakers.
PACE; 15:2158-2163.
den Dulk K, Dijkman B, Pieterse M, et al. (1994). Initial experience with mode switching in a dual sensor, dual chamber pacemaker in patients with
paroxysmal atrial tachyarrhythmias. PACE; 17:1900-1907




Mode Switch DDIR

o Xwpic evdoyevn KOATTIK ouoToAn polalel cav DOOR
o Me gevdoyevn KOATTIKI) OUOTOAN poiadel pe VVIR
o Agv utrapyxel tracking Tou KOATTOU




Tutrol AMS

« AIOQOpPETIKOI aAyOpIBuoI/ eTalpEia.
 AIAPOPETIKEC TTPOCAPMOYEC.




Devices

Pacing During AMS

BOSTON SCIENTIFIC ALTRUA® DDD (R) >  DDI(R),
] ] ] VDI (R)
GUIDANT INSIGNIA® / PULSAR® / MERIDIAN® / | DDD(R) - DDI (R),
DISCOVERY® VDI (R)
MEDTRONIC ENRHYTHM® / RELIA® / SENSIA® / [pDD(R) = DDI(R) -
VERSA® / ADAPTA® VDD (R) 2VDIR
VITATRON SERIE T / SERIE C DDD (R) >  DDI(R),
VDI (R)
S.JUDE MEDICAL IDENTITY® ,/ VICTORY® / |DDDR = DDIR - DDD=>
INTEGRITY® / ACCENT® /VERITY® DDI
BIOTRONIK EVIA® DDD (R) -  DDI(R),
] VDI (R)
BIOTRONIK CYLOS® / PHILOS® DDD (R) - DDI (R) ,
VDI (R) VVI (R) ,
DVI (R)
SORIN GROUP NEWLIVING® / ESPRIT® / NEWAY® DDD (R) = DDI (R)
ELA MEDICAL REPLY® / RHAPSODY® / [DDD(R) = DDI (R)
SYMPHONY® / TALENT®
MEDICO SOPHOS® DDD (R) =  DDI(R),
VDI (R)

Table I. Pacing Mode During Mode Switching




Devices

Mode

BOSTON / GUIDANT

PROGRAMMABLE NUMBER OF
ATRIAL EVENTS < ATR

MEDTRONIC

(PROGRAMMABLE) NUMBER OF
ATRIAL INTERVALS >
PROGRAMMABLE SLOW
INTERVAL

S.JUDE MEDICAL

FARI < MIR or MER

BIOTRONIK

X/Z ON 8. PROGRAMMABLE
NUMBER OF INTERVALS (X e
Z) ON 8 WITH RATE < ATR

SORIN GROUP

ATRIAL RATE=FV

ELA MEDICAL

18/32 ATRIAL EVENTS OUT
OF WARAD

MEDICO
| Table Il Mode Switching Termination

PROGRAMMABLE NUMBER OF
ATRIAL EVENTS < ATR




AAyopiOuoc Mode Switch
(Medtronic)

o Autéparta etravatrpoypaupari¢el To Bnuatodorn o€ Evav non-tracking mode (TUTTIKG
DDIR) 61roTe avixveUeTal pia KOATTIKA TaxuappuBuia 1 -BeATiwon CUNTITWPATWY.

« O1 KAIVIKEG HEAETEG €Dcicav OTI 4 atmd 7 mode switching 6a avtatrokpiBouv o€
2.8-3.5 seconds. 23

o Ox1 0g XPOVIEC AVOEKTIKEC KOATTIKEG TAXUAPPUOMIES, OTTWG KOATTIKN
TaxukapOdia, KOATTIKA HapHapuyn N TITEPUYICUOGC.

*AvAdEICN POPTIOU KOATTIKING HAPHAPUYNG.

1 Kay GN, Hess BS, Marshall H, et al. Effects of mode switching algorithms on patient symptoms. PACE. 1997;20(Part 11):1064 (Abstract).

2 Sweeney M, Naik S, Mayotte M, Markowitz T. Mode switching: a comparative performance study. UC200002654a EN. Medtronic,Inc. and the
Arrhythmia Technology Institute, Greenville, SC. Data on file.

3 Ellenbogen K, Dinsmoor D, Hess M, et al. What is optimal mode switch algorithm behavior? PACE. 1999;22(Part 11):873 (Abstract).




Mode Switch Detection

BApa 1. o xpriotng mpoypauuarilel éva detect rate.
Nominal detect rate = 175 bpm (343 ms)

Av 10 A-AdidoTtnua eival hIKpoTepo atmo 343 opileTal oav
MIQ KOATTIKI) TaXuappuBbuia.

: 300 ms >

>
0y
> _
0y




Mode Switching Operation

Br] Ma 2:0 BNUOTOdATNC AVIXVEUEI YIa OTIOIODATIOTE ATTd TECTEPA AT TA

TeAeuTaia TTTA O1ad0oXIKA A-A dlaocTruaTa TTou gival KATw atrd 1o detect rate didoTnua .
(e¢aipouvTal Ta AS-AP kal Ta AR-AP diaoTAPATa)

Maodao Swiuteh
E=AA ARSI
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Orav 4 ammd ta 7 diaotipara A-A ecao@alifovtal, 10Te Mode Switching
OUMBaivel TNV ETTOPEVN KOIAIAKI) CUOTOAN




Mode Switching Operation

BI’"JG 30 METPNTAC avixveuong dIdpKEIOg TNG KaBuoTépnong Eekivd.
(onueiwon : katd 1o Detect Duration delay, the IPG petpd 611 KGBe dydoo didoTnua A-A eival < ato 1o detect rate
interval.)

Ortav 10 Mode Switch aviyveueral :
To mode aAAadlel atro atrial tracking o€ un-atrial tracking mode.

Ortav n appuBuia TeppartiCel: cavayupva oTo KOATTIKO tracking mode.

Atrial Tracking Non-Atrial Tracking

Mode Mode
<

DDDR DDIR
<

DDD . DDIR

VDD < VDIR

AAIR < DDDR <==> DDIR

AAl << DDD <*T> DDIR




Mode Switching Asitoupyia

Bﬂpd 4 MS avixvetetar: TpoodeuTikr | HR kai yetaBoAr o DDIR.

Bﬂpd 5 6rtav gite 7 A-A dilaoTApaTa gival > ammé Tnv. UTRI A 61av 5 AP oupBouv
n HR trpoodeutika 1 kal To mode emoTpéPel o€ DDDR.

V. Rate
decrease

DDIR

DDDR

Detect Rate »essssssnunnsn EEEEEEEEEN

Atrial Rate —»

Upper Tracking Rate sssssssss sy s s s anns
Ventricular Rate

Atrial Tachyarrhythmia is detected




Mode Switch kAegivel - DDIR og DDDR

Mode Switch TeAsiwvel

\ Flutter OTANOTA




AMS or ATR ALGORITHM

*ATR? / ATR| *ATR-Dur *ATR-FB
Entry Count . :
(sensedryatrial events Duration o it
$t.es &b RElsl (ventricular cycles) (Fallback Time & Fallback mode)
Trigger Rate) (DDI, DDIR, VDI, VDIR)
*ATRY / ATRY
Exit Count
* Annotations in the (sensed atrial events below
Marker Channel atrial trigger rate)

*ATR-End j“f‘?/‘S;WfffD

Abbreviations : AMS = automatic mode switching ; AT = atrial tachycardia ; ATR = atrial tachycardia
response ;

FIGURE 6

Schematic representation of mode switching steps in Boston Scientific devices.




ANIXNEYZH THZ AF KAI ANAI'KH ANTINMHKTIKHZ
AlrQrHz

 H oAk didpkeia TnG AF avTITTPOOWTTEUETAI JE OKPIBEIO ATTO TNV OAIKN
diapkela TNG AMS. O1 aAyopiBuol Tng AMS didouv TTANPOYOoPIES yia TO
“popTio” TG AR

 H didpkela TNG KOATTIKAG Taxukapdiag dev axeTi(eTal capws TNV AMS .
 H uywnAn evaicBnaia kai €1dIkOTNTA TG AMS Vyia Tnv AF gival KAIVIKG
ONMAvTIKA yIa TV oXediaon TNG avTIAPPUOPIKAG/AVTITINKTIKAG aywynG.




Management of atrial high rate episodes detected
by an implanted device

Patient without known AF presenting with atrial high rate episode
(AHRE, >5-6 min and >180 bpm) detected by an implanted device
Assess eligibility for oral anticoagulation using CHA,DS,-VASc score
E | l J
& ~ ™
T Verify presence of AF by ECG documentation
= e.g. resting ECG
s Ambulatory ECG recorder
u Patient-operated devices
kReview device electrograms (if available) to determine whether it is AF
.
No AF detected AF detected
Consider patient characteristics
(e.g. stroke risk score)  [~-—""----- !
and patient preference !
I
M + A
No antithrombotic Initiate oral anticoagulation
therapy (IB) (IA)

‘ www.escardio.org/guidelines European Heart Journal - doi:10.1093/eurheartj/ehw210 EARDIOLOGY®
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l1l. Mode Switch Blanked Flutter
Search (BFS)

Blanked Flutter search gival évag¢ aAyoplBuog TTou XpnoidoTrolsital otav KGO 2N
KOATTIKA) oUCOTOAN TTEQPTElI 0TV blanking trepiodo.

Orav Blanked Flutter Search givar “On”, o BnuaTtodoTng:
a) EAEyxel 8 eTaAANAa A—A diaoTApaTa Kal EAEYXEl va OEl av:
o KaBe A-Acival < 2x atmrd Tnv oAk KOATTIKry blanking trepiodo (SAV +
PVAB)
o Kal %2 Tou A-A dIaoTriUNaTOoC gival HIKPOTEPO aTTd TO detect rate interval

b) empnkuvel Tnv PVARP oT10 9° didotnua yia va avadeicel Eva blanked AS.

c) Mode Switches oTo emopevo VP av AS avadelxOei.




Mode Switch Blanked Flutter Search

e In this example the: SAV = 150 ms; PVAB = 180 ms; Detect Rate =175
bpm
— Measured A-A interval = 600 ms
— TAB = SAV + PVAB =150 ms + 180 ms = 330 ms
— A-A=600ms <2 X TAB =660 ms
— 1/2 A-A = 300 ms < Detect Rate interval = 343 ms
Blanked Flutter causes pacemaker to MS

uncover an
AS to MS

. T~ ! PVARP extends
AT = I causing an AR




Mode Switch Parameters

TTAPAMETPOI PuBpioeig (ol uttoypaupiopéveg pubuioeig ivai ol
Nominal TIHEG)

Mode Switch On, Off

Detect Rate 120, 125, 130 ...175, ... 200, 210, 220 bpm

Detect Duration No Delay, 10, 20 ... 60 sec

Blanked Flutter Search On, Off

PuBuoc avixveuonc (Detect Rate) — n KOATTIKI) TaxuappuBuia Eekiva
TTAVW aTTO AUTOV TOV PUBNO

Aidpkela avixveuong (Detect Duration) - n minimum SIAPKEIA TTOU N
KOATTIKI) TOXUOPPUOUIa TTPETTEI VA ETTIUEIVEI

Blanked Flutter Search — O aAyopIBu0o¢ TTOU XPNOIKOTIOIEITAl YIa TAV
QVIXVEUOT TOU TAXEWC KOATTIKOU puBuou Otav PEPIKEC A OUOTOAEC gival
blanked




Programming Mode Switch

Parameters - Therapy

Mode Switch

Modes/Bates ular Lead
Mode AAIR<=>DDDR Mode Switch On 2000V
Mode Switch... 175 bpm Detect Rate 175 bpm 040ms @
Lower Rate 60 ppm Detect Duration Mo Delay 560 mv @
Sl R 130 ppm Blanked Flutter Search On Bipolar &
Upper Sensor 130 ppm Bipolar
7 :
¥ Rate Response... B P e ‘ Adaptive
Intrinsic/AY Interventions
Intrinsic Activation... PVARP... Auto fi| Additional Features...
Paced AV ... 150 ms PVAB 180 ms Interventions...
Sensed AV ... 120 ms
Save... Get... TherapyGuide Undo H = | ;] ‘ PROGRAM




V. Post Mode Switch
Overdrive Pacing
(PMOP)




KAiviki agia Tou PMOP

ERAF - Early Recurrence of Atrial Fibrillation.

EAaTTwon t1ng ERAF cival emBuunt waoTte va Bpaxuvoei
Kal 0 XpOvocg Tou acBevouc otnv AF




PMOP Operation

Bpa 1. o6tav MS tepuartifetal— DDIR mode

BApa 2. A-Ainterval | katd 15 ms avd KUKAO Yéxpl va eTTITeuXOei o
TTpoypappaTtiopévog Overdrive puBuoc.

BApa 3. oto TéAog Tng Overdrive Trepidd0u, 0 KOATTIKOC BNuaATOd0TIKOG
pubuog |. To A-Adiaotnua 1 kata 39 ms/c.

BApa 4. n ouokeur BnuatodoTtei o1o XaunAdTepo pubud rj pubuod aTov
EVOEIKVUOUEVO aTTO TOV aIoONTpa ooV TTpoypaupaTtioyevo DDD

mode .
Atrial Rhythm (bpm)

A

DDIR @ Overdrive Rate

220 s ) :
010 b\ . For Overdrive Period |

200 J=-------- Ramp @ -15ms [~=------ ;/Z """""""""""""""""
-~
100 [ == "7 TR e e

o IS N ikxfillllllll .......
80 5] l' DDDR @ LR or sensor rate
_____________________ U -
70 f--mmmmeee- MEEEEE - oooooomomooenoo e 5 A
6O |- e e Oppmmmmmm
Terminate MS /L .
50 7/ »

. Time (min
Intrinsic Beats B Paced Beats (min)




2upTtTeEpaoparta AMS
- ACia TnG puBuikotroinong NG VR — Conducted AF response

- To Mode Switch €xel oxedlaoTEI WOTE AUTOUATWCS VA TPOTTOTIOIEI TO
Bnuatoddtn oe non-tracking mode (Tutnika DDIR) 6tav avixveueTal pia
KOATTIKI) appuBuia odnywvTtag €101 o€ EAATTWON Tou alobrjuaTtog TTaApwy. O
UTTOAOYIOHOC TOU (POPTIOU TOU UTTOPEI va KOBodNYACEI TNV AVTIOPPUBMIKNA Kal
QVTITINKTIKA aywyn

- H Blanked Flutter Search (BFS) oTtoxeuel 010 va atro@euxOouv KaBuoTEPNOEIG
oTNV avixveuon NG appuBuiac Adyw Twv blanking 1Tep16dwy Tou BNUATOdOTN

- To Post Mode Switch Overdrive Pacing (PMOP) odnyei o€ onuavTikn
eEAATTWON TNG TTPWIKNG UTTOTPOTING TNG AF.




EuxapioTtw TTOAU
yia TNV TTpOoCoxn oac !
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