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Trang web

» Bai thuyét trinh hédm nay sé dwoc dang &
trang web
http://www.tamthuvn.com/HoiThao200711.html

Vao khoang dau thang 12.
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So lwoc

Bénh nhip tim cham

Qua trinh thiét ké bd phan nhay
Closed Loop Stimulation (CLS)
— Nguyén tac

— Ap dung CLS

— Hiéu qua

— Suy tim

— Rung nhi

— Chtrc nang nhan thire

— Vai ca dac biét

Két luan
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Bénh nhip tim cham

* Noi chung bénh nhip tim cham do hai
nguyéen nhan
1. Suy nut xoang

2. Bloc (nut nhi-that, bo His)

- Bloc thuwong chieém ty 1é cao (60%) trong
sO cac BN nhip cham duoc dieu tri bang
may tao nhip.

— Néu BN bj bléc ma nut xoang tot, thi diéu tri

toi wu la voi may VDDR! ”
Hfﬁi%%:@
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Bénh nhip tim cham

rong bai thuyét trinh hém nay, chung t6i
sé trinh bai vé suy nut xoang.
» POi véi cac BN bi suy nut xoang voi

dwdng dan truyén nhi-that tot, thi may ly

twong la may AAIR.

— Tuy nhién déi véi BN 16n tudi, vi hiém hoa
rung nhi kha cao, nén may DDDR van thich

hop hon.
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Bénh nhip tim cham

* Phwong cach tao nhip AAIR hay DDDR
déu tuy thudc chrc nang thay ddi nhip cla
may tao nhip.
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Bénh nhip tim cham

Trong ky thuat tao nhip thi chirc ndng thay doi

nhip dwoc chia nhw sau

Sensor Classification
Phan loai cac bé phan nhay

T6i wu

Hang nhi

Hang thw

Pac tinh

Phat hién cac
thdng s6 sinh
ly trwec tiép
anh huwéng
chirc nang tim
mach

Phat hién sw
thay déi mot
thdng s6 sinh
ly hdu qua cua
nhu cau
chuyén hoa
(metabolic
demand)

Phat hién thay
doi bén ngoai
do gang suc
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Qua trinh thiét ké bé phan nhay

 Qua trinh dwong nhién Ia di tr dé dén phurc tap
va ttr phai sang trai trong bang phan loai cac bd
phan nhay

Sensor Classification
Phan loai cac b phan nhay

T6i wu Hang nhi Hang the

Pac tinh Phat hién cac théng Phat hién sy thay Phat hién thay dbi
s6 sinh ly truc tiép ddi mot théng sb bén ngoai do gang
anh hwéng chirc sinh ly hau qua cla strc

nang tim mach nhu cau chuyén hoa
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Qua trinh bé phan nhay

 BO phan nhay co khi
« M6t giot thuy ngan
« Do cr déng
« BO phan nhay co khi
. Khéng tuy thudc gang strc

« HonN bi trong céi hoc
* Do cr déng
« BO phan nhay co khi
« Khéng tuy thudc gang strc
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Qua trinh bé phan nhay

. Tinh thé &p dién

(piezo-electric crystal) _,f/\
 Po dao déng (v vao vo e ﬂw ‘
battery

may lam tang nhip!) )
- Bién dang cua tinh thé _ r
tao ra tin hiéu '\_’/ﬂ/
 Khéng tuy thudc gang
surC. N

piezo-electric crystal
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Qua trinh bé phan nhay

.r." |

Metal film

Glass
Metal film

Metal film
Silicon

» B& phan gia toc (accelerometer)
» Gia toc dién dung (capacity accelerometer)

» Phat hién thay ddi gia toc khi tan s6 dao dong
(oscillation frequency) thay doi

 Phan trng thich hop véi gang strc
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Qua trinh bé phan nhay

Sensor Classification
Phan loai cac bé phan nhay

Toi wu Hang nhi Hang thiy

Pac tinh

Phat hién cac Phat hién sw
thdng s6 sinh ly | thay déi mot

tree tiép &nh | thdng s6 sinh ly

hwéng chirc hau qua cua
nang tim mach | nhu cau chuyén
hoa

TT - CLS; 11/2007

OREGON @
HEALTH | =so

&SCIENCE

UNIVERSITY




Qua trinh bé phan nhay

Thoéng khi phut (minute
ventilation): so sanh phut vira
qua voi trung binh 1 gio trwoc
do.
« Hién twong sinh ly
» Do tré khang t dau dién cuc
that va vo may (tré khang phoi
thay ddi khi hé hap)
Phan (rng cham khi gang strc
Thuong dung trong hé thong
“phéi hep” (blended)
« Dung nhip do b6 phan gia téc

cting nhip do tré khang phoi dé
tinh nhip dung dé tao nhip
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Qua trinh bé phan nhay

* Binh thwong cung ng oxy khong theo
dung nhu cau, ma thuwdng tré hon.
* Vi vay minute ventilation s€ cham

02 demand
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Qua trinh bé phan nhay

80

¢ dual sensor
0O act
e group normals

» Blended: dung % cua nhip 1 v&i % cua nhip 2,
va moi nhip s€ bi gi¢i han.
- B6 phan gia toc sé nhanh

» Théng khi phut cham, nhwng c6 thé dung dé tang

nhip 1&n cao khi nhu cau chuyén hoé cao. HEOREL%Oﬁ@
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Qua trinh bo phan nhay

M

QRS sensing

T-wave sensing

Thoi gian QT
* Hién twong sinh ly
Thoi gian QT rat ngan khi gang st
Thay déi cham khi gang strc
Thworng dwoc “phdi hop” véi nhip gia toc
Bat lgi: can phai tao nhip & that
« Tao nhip & that trén 10% tang suy tim (nghién ctru Intrinsic @
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Qua trinh bé phan nhay

 PEA: Peak Endocardial LRSI
Acceleration: do dao
dong trong tim
« Can day dién cwc dac
biet
» Hién twong sinh ly?? |
« C6 quan hé véi dP/dt fig. 1.

- Bat loi: day dién cuc .
that — The sensor structure fig. 3

ELECTRONICS

 tova FORCE TRANSDUCER _
« dau nang de Ién co tim! AN

« Pac biét cua cong ty emeTe ] )
Sorin. '

v 4.

HERMETIC FEEDTROUGH

MICRO MASS
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Qua trinh bé phan nhay

Sensor Classification

Phan loai cac b6 phan nhay

Toi wu Hang nhi

Pac tinh

Hang thw

Phat hién cac Phat hién thay

thdéng so sinh ly
trwe tiép anh
huwdng chire

nang tim mach

TT - CLS; 11/2007
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Qua trinh bé phan nhay

Sensor Classification
Phan loai cac b6 phan nhay

Téi wu

Pac tinh

TT - CLS; 11/2007

Hang nhi Hang the

Phat hién sw Phat hién thay
thay déi mot dbi bén ngoai
théng s6 sinh ly | do gang strc
hau qua cua
nhu cau chuyén
hoa
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Closed Loop Stimulation — Nguyén tac

» Hé than kinh tw ddong diéu hanh huyét lwu qua 4
chirc nang:
« Chronotropy : nhip ... qua nat xoang. Co thé tang
cung lwong mau 250%

 Dromotropy: thoi gian nhi -that ... qua nut nhi-that. Co
thé tang 15-25%.

. Inotropy dd co that tim ... thay dbi pre-ejection period
(thoi gian tw kich thich den khi van ddng mach mo).
Co thé tang 50%.

- Bathmotropy: dé nhay cac té bao tim ... rdt ngan chu

trinh cac té bao
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CLS - Nguyén tac

Ap thu quan
BARORECEPTORS

=
PARASYMPATHETIC
Hé phd giao cam

-
SYMPATHETIC

Hé giao cam

Cac hocmon

\ e

CATECHOLAMINES AND
NEUROTRANSMITTERS




CLS - Nguyén tac

BN suy nut xoang mat chronotropy!
» Tuy nhién hau hét van con cac chirc nang khac,
nhat Ia inotropy

» Inotropy chiu sy chi phdi ciia hé than kinh giao cam
(sympathetic) nhiéu hon 1a hé than kinh phé giao cdm
(parasympathetic) , ‘

* Vi vay néu do duoc do co thi sé biét luc nao can tang
nhip.

- Dung do co dé thay doi nhip la mét vong vao lai kin vi
khi nhip tang, cac ap thy quan (baroreceptor) sé& bao
cho hé pho giao cam biét |1a huyet lwu tang. He pho
giao cam sé tac ddong véi hé giao cdm dé bét do co
khi nhu cau chuyén hoa dat dung murc!
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CLS - Nguyén tac

SA node Myocardium Autonomic

Contraction Nervous

MABP

e @]
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CLS - Nguyén tac

» Mau co tr& khang thap hon co’ tim
» Vi vay néu do tr& khang & viing mém tim,
thi co thé do do co.

— Tré khang néi chung la do cung lwvong mau &
mom tim.
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CLS - Nguyén tac

4l
80 100 150 20 20 300

Po tré khang 8 lan tr 50 dén 300 ms sau kich thich dién (QRS hay V)
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CLS - Nguyén tac

AT
A7 AZ

483 B8O 112 144 176 208 240

« Time after ventr
yleml, event ==

| potential (mV])
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CLS - Nguyén tac

impedance (a. u.)
O [an)] .
w™ o) o

=

pre-ejection

CLS do dién tich khac biét

ejection
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CLS - Nguyén tac
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| I I
0.7 0.8 0.9 1.0

dp/dtmax (normalized)
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CLS - Ap dung

« Khi nghi
— Nhip t6i
thiéu
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CLS - Ap dung

» Khi gang
strc manh
— Nhip toi da
— Trong‘dién

tam doé chi
tao nhip &
nht!

(10 200 300

time (ms) OREGON Q)
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CLS - Ap dung

ANS

Autonomic Ner-
vous System

Myocardium
Contractiliy

B

Cylos DR-T
Home Moritoring
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CLS - Ap dung

TT - CLS; 11/2007

Myocardium

Contraction
Dynamics

Autonomic
Nervous
System
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CLS - Ap dung

 CLS rat dé lap trinh

ﬂ O Tu 23.10.2007 18:00

Monitoring | |[2%4
Adjust
Freeze

Parameters (Edited» CYLOS DR XXXXXXXY

Mode | Atr. : R-Mode: dung bd

Basii b A i A |
Rate DUIR DDIR UDDR UUIR AAIR UDOR phan gia toc!

IRgpl | DDTR DUTR DDITR UDTR UUTR AATR AOOR
pyn¢ | DDTRA UDIR DOOR

Magl | DDI : Overdrive 13

R - Mode Mode Querdrive CLS .
Uppe [ phwong cach tao
HBl—a~ ot T T = - = =

~—— — FF
Mode Switching... DDIR-160 ppm ARP Extension 1] nhlp o nhl cao
UES Lock-in Protection OFF Cross Channel Bl 56 hon nh|p n6| tai
PMT Protection... Far Field Blanking 56 : * *

S ile Polarity Pace NP hau “phong” rung
Sensor~Rote Fading.. 120/0FF ppm Polarity Sense LUHIF

CLS... Lead Check OFF nhi, khdng co ap
Auto-Initialization

Calculated ERI Patient... dung v&i suy nut
xoang

Parameters Follow-up Statistics Interrogate HEOK]IE?FOIEII _ ,‘;_;s_u. _

&SCIENCE
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CLS - Ap dung

TT - CLS; 11/2007

ﬂ O Tu 23.10.2007 18:00

Parometers (Edited>
Mode e DoDR

Basi

Monitoring | |[2%4
Adjust
Freeze

CYLOS DR EXEXAXAX

Rote
IRSp!
Dyric
Mo

R - Mode Mode
Uppe

UUJI-CLS

Ouerdrive

MRl—cr S—

Mode Switching... DDIR-160 ppm
UES Lock-in Protection OFF

PHMT Protection..

Ouerdrive...

Sensor~Rote Fading.. 120/0FF ppm
CLS...

Calculated ERI

T T IT I LRLLLE D

ARFP Extension
Cross Channel Bl
Far Field Blanking
Polarity Pace
Polarity Sense
Lead Check
Auto-Initialization
FPatient...

Parameters Follow-up Statistics

Interrogote |
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CLS - Ap dung

Parometers (Edited>

Basic-Hight Raote..
Rate Hysteresis.. ppm
IRSplus

Monitoring

A
O Tu 23.
U

10. 2007 18:00

ECG

Adjust

Freeze

CYLOS DR

Atr.

LU DDD-CLS Pl

EXEXAXAX

Uen.

Chu y la khdng

AU Deloy parameters have
been outomatically optimized
to function with CLS.

Dynamic AU Delay... 150-120 CO Rate

Mognet Effect AUTO

Upper Rote 130
BL at = 130-141
Mode Switching... DDIR-160
UES Lock-in Protection

PHMT Protection..

Ouerdrive...

Sensor~Rote Fading..

CLS..

Calculated ERI

Print | Help

oK

43

ARFP Extension
Cross Channel Bl
Far Field Blanking
Polarity Pace
Polarity Sense
Lead Check
Auto-Initialization
FPatient...

| Progroms... | Temporary |

Transmit |

Parameters

Follow-up | Statistics |

Tests.. | More...

| Interrogote |

TT - CLS; 11/2007

Hysteresis

Sensor rate
dung khi Mode
Switching va
dung DDIR
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CLS - Ap dung

ﬂ O Tu 23.10.2007 18:24

Monitoring | |[2%4
Adjust
Freeze

Parameters (Edited> CYLOS DR EXXAAXXX : <.

Mode DDD-CLS : : Nhip t6i da

Basic-Hight Raote.. 60—
Rate Hysteresis.. ==
IRSplus £ Mox. CLS Rote 120 ppm

Dynamic AU Deld AREENLESITISS X
Magnet Effect very low Expert Options ..

low Expert Options

Upper Rote
WEL at high

Mode Switching. very high [ =i ] Nh(j’ng |l’JC khéng Cé

UES Lock-in Prorecron Resting Rate Control +20 ppm <1

PMT Protection.. Up required Ho hoat déng nhlp tél

L] drive... - —
SEE;D'::::DTE Fading... » 0K | Cancel | da: 60 + 20=80 Ckp

Auto-Initiolization (]|
Calculaoted ERI Patient...

Chi dung khi rung
nhT man tinh/
trwong ky
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CLS - Ap dung

Cylos DR
PLar fwpol ar

% 38L50),9y

'-p"-i
2N Qerrras
TVary
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L+ HHEEEBSI
@ BloTRONIK

Made i G My

May 1 bubng VR dung v&i cac
BN bi rung nhi man tinh hay
trwong ky
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CLS - Hiéu qua

» Khi gang strc

Attack m— HR

A= Blood pressure

=
=
)
4
1]
=
T
]
i t]
I

MABP (mmHg)

\
\

\’M—HD
Mj_1ﬂo
I N O B By B S By Sy i

180 240 300 Time (s) @

OREGON
HEALTH (ossz)
&SCIENCE

TT - CLS; 11/2007 UNIVERSITY




CLS - Hiéu qua
* Hoat dong thwong ngay

Walking Climbing
and stairs

descending
stairs

=B
=
w
+—
m
(-

on
c
o
m
o
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Chuy la CLS
phan bét dwoc di
Ién va di xuong
thang lau
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CLS - Hiéu qua

« Ghi chat tay, than ngudi khéng cé chuyén déng.

80- —- CLSI(n=12)
—@— Controls [n=14)

=]
L
I

=

=
—
@Q
)
m
(.
et
=
m
@
I

=]
=
I
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CLS - Hiéu qua

* Suy nghi

& 100
70 —
80 —
70 —
60 —
20 —
40 —
30 —
20 —
10 -

Accelerometer

Nghi Tht thach mau Thi thach toan

U—IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0 9 10 15 20 29 30 Time [min]
RP Resting Period Slides CWT Color Word Test Slides  AC Arithmetic Challenge Slides  ME Magnet Effect

TT - CLS; 11/2007
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CLS - Hiéu qua

« Stroop color word test
— Can noi [én tén mau, khéng phai chir viét tén
maul
 Phan dau ... cho quen

RED
ORANGE BLUE
ORANGE
BROWN RED BLUE
PINK
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CLS - Hiéu qua

« Stroop color word test
— Can nai Ién tén mau, khdng phai chir viét tén mau!
 Phan 2 ... phai suy nghi m&i néi dung, nhat 1a khi bi gi¢i han
thoi gian

YELLOW PINK
ORANGE BLUE WHITE
GREEN YELLOW BLUE WHITE
BROWN BLUE GREEN
PINK YELLOW GREEN
Hﬁoﬁ%oﬁ@
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CLS - Hiéu qua

+ Arithmetic challenge: dém xudi, dém
ngwoc, déem hang 17, v.v. ...
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CLS - Hiéu qua

Patient 1

Preparing for
Doctor
Appointment

Playing Game
A

(Excited)

I Leaving for
Ea‘t :“9 Doctor
Breakfast Appointment
Batroom (with Family) A
A

£
o
=
o
i
g
o
L od
[
m
@
I

Asleep, “coughing all night™

Time of Day
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CLS - Hiéu qua

Patient 2

Drove to store Angry with TV news

A Shopping Driving

A ; T Prepared & 1
Reading ate dinner,
newspaper watched TV il

A A
Prepared walk
lunch T T
Around-the-house .
T activity Reading
T Asleep with occasional interruptions

£
=
=
o
o
I
o
t
o
)
Xz

N
>

Time of Day
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CLS - Hiéu qua

* So sanh: Malinowski K, PACE 1998; 21
209-2213

— 7 gia toc: Relay/Marathon Intermedics, Actros
Biotronik

— 5 Minute Ventilation: Chorum ELA,
— 5 MV+vibration: Kappa Medtronic
— 4 QT+vibration: Diamond Il Vitatron
— 6 CLS: Inos Biotronik

OREGON @)
HEALTH (om0

&SCIENCE

TT - CLS; 11/2007 UNIVERSITY




CLS - Hiéu qua

e Kontrollgruppe

mm— (LS
MV-Dualsensor
QT-Dualsensaor

AkZelerometer

Mittlere Herzfrequenz
beiverschiedenen
Eelastungszustanden

I
=
a
=
[y
a
[
—
E
a
T
a
-
et
=
==
=
—
[
I
=
¥
=
=
i

di lén
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CLS va suy tim

« Suy tim: Bailey WM, Abstract at HRS 2005: P5-
98

— 13 BN voi EF <40% hoac/véi suy tim
— Tudi: 70.2 7.2 yrs (56-82)
— Theo doi 18,5 thang

NYHA CLASS 2.46 + 0.52 1.6 £ 0.65 p<.001
EJECTION FRACTION 34.38% * 4.87% 44.62% + 12.82% p<.004

— So sanh v&i Lewick-Nowak (Kardiologia Polska 2006;
64:1082-1091) thi khi dung RVA ,LVEF giam tr 56%
xubéng 47%, sau 7 nam theo dai.
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CLS va suy tim

e AVAIL study: BN suy tim + rung nhi

CLS in CRT: the AVAIL trial

Enrollment
265 patients with permanent or persistent symptomatic AF and rapid ventricular rates

AV node ablation

Randomization
BIV-CLS pacing BIV pacing RV pacing

& months & months & months

Endpoints
- & min hall walk & QoL
- Echocardiogram (LVEDD, LVEF, LV mass, intraventricular mechanical delay,
E-wave, A-wave ratio and left atrial dimension|
- NYHA class

= Complication free rate and rate of hospitalization and total mortality é)
OREGON | &,

HEALTH (o
&SCIENCE

TT - CLS; 11/2007 UNIVERSITY




CLS va suy tim

A II"'.
RV %

f Protos DR/CLS
| A

I|
@ BIOTRONIK

e Néu thanh
cong sé co
may diéu tri
suy tim vo
CLS!
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CLS va rung nhi

Prevalence

8_

% .

>80 Years
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CLS va rung nhi

e Overdrive (DDR+): knOng cong hiéu !

Overdrive
step size

Overdrive rate
Sinus rate

Q.
L0
[¢V]
bt
{0
—
et
—
0
@
I

o
Py
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CLS va rung nhi

ADOPT

Atrial Dynamic Overdrive
Pacing Trial

288 pts. with SSS and AF

| W, |
DDD DDD

158 + Dynamic Atrial Overdrive
130

F/U: 6 months |
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CLS va rung nhi

Atrial Dynamic Overdrive Pacing Trial

l Control

Overdrive

1-Month 3-Month 6-Month

ViSit OREGON @)
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CLS va rung nhi

Atrial Dynamic Overdrive Pacing Trial

Control

Overdrive

Atrial Pacing:
AF Burden:
Sympt. AF:

AF Episodes:

TT - CLS; 11/2007

67.9%
2.50%
2.6%

4.3 +11.5

92.9% 0.0001
1.87% -25%%06
1.9% -27%

3.2 +11.5 n.s.
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CLS va rung nhi

TT - CLS; 11/2007
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CLS va rung nhi

» Thiét ké: ngau nhién (randomized), cé dinh
hwong theo doi (prospective) véi 3 nhom
diéu tri; khdong co bat chéo (crossover)

e DO tirong: hoi chirng nhip cham-nhanh

(brady-tachy); >1 con nhip nhanh nht (AT)
trong 6 thang trwed'c khi cay may.

» SO BN: 149 duwoc tuyén (98 dwoc theo doi
qua 7 thang)

« SO lwong ngau nhién (Randomisation):
CLS 52; DDD+ 49: DDDR 48 OREGON@

HEALTH

&SCIENCE
58 UNIVERSITY




CLS va rung nhi

p < 0.001

p=N5 p<0.001

94.8+14.0% i

87.2+17.0%

T T 714261%

|

p<0.001

pﬂNS p < 0.001

9’? 912, 7%

89.0+13.2% 71.1£26.7%

=

TT - CLS; 11/2007

CLS DDD+ DDDR

4-month follow-up

CLS DDD+  DDDR
7-month follow-up
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CLS va rung nhi

oo
o=
f=]

Yr
{(p<000) (p<0.00) I

S | )

CLS DDD+  DDDR ' DDD+ DDDR

Sau 4 thang theo doi Sau 7 thang theo doi

Table 5 AT burden expressed in minutes per day at 4- and 7-month follow-ups in each group

Y

=
o
By
o
4
x
E
S
=1
LM
=
5
e
[
«

AT Burden (minutes/day)
5
=

Mean+SD Median 25th—75th percentiles Kruskal-Wallis test
4-month follow-up (n=126)

CLS*  21.1+71.6 min/day 0.14 min/day 0.01-4.05 min/day

DDD+ 213.5+535.6 min/day 5.29 min/day 0.14-54.63 min/day H=9.4; P=0.009
DDDR  94.8+240.5 min/day 0.61 min/day 0.05—-19.03 min/day

7-month follow-up (n=98)

CLS*  20.3+63.1 min/day 0.11 min/day 0.01-0.98 min/day

DDD+ 63.1+113.8 min/day 10.91 min/day 0.43-59.62 min/day H=10.5; P=0.005
DDDR  56.0+184.0 min/day 0.21 min/day 0.02-8.70 min/day

*Multiple comparisons were performed with Dunn Q test. CLS group AT burden was significantly lower compared either to the DDD+ group (P<0.0
or DDDR group (P<0.01), both at the 4- and the 7-month follow-up. Difference between the DDD+ and DDDR group was not statistically significant 3

the 4-month follow-up, nor at the 7-month follow-up. AT=Atrial Tachyarrhythmia.



CLS va rung nhi

e Nhip trung binh

CLS DDD+

4 thang 80.9+4.2 83.819.6
ckp ckp

/ thang 80.9+3.9 81.6+6.0
ckp ckp

TT - CLS; 11/2007

DDDR

/8.8 6.6
ckp

7199+7.0
ckp
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CLS va rung nhi

* Nghién ctru lam sang moi
— 400 BN voi hoi chtrng nhip cham-nhanh (BT)
— Thiét ké: bat chéo

DDDR
1 month Randomization

l 4 months Crossover l

DDD-CLS

OREGON @
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CLS va rung nhi

e Khi BN bi rung nhi tredng ky, khong nén
dung Mode SW|tch|ng (se dung DDIR voi

bd phan gia toc) ma can doi sang VVI-
CLS!
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CLS va rung nhi

e Khi chuyén phuong thirc, sé dung bd
phan gia toc

LUEH. RRATE HISTOGRARA

Start 0z2-07-2003 14:18

Duration 34
4

ap - @ |

50 - ;.

&0 - &9

70 -

98% pacing between
60-69 bpm

1% pacing between

70-79 bpm
OREGON@
HEALTH | o0
&SCIENCE
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CLS va rung nhi

e DUng VVI-CLS

UEM. RATE HISTOGRAM

Start =14- 200 :
Durgts 20 |:||;|,|45

Croprd

oa x

AL o T i

52% pacing between

Al RATE TREWD
Buwta ¢ rolling
E:?Hmn 04-01-2003 1|J:u§|. 60'69 bpm

e \jentricular Rote
s B o]l ROlw

INGT

» |l LER BT I EELLRODEMN

39% pacing between
70-79 bpm

|Jr:'—-tll:J.u— LJI:I.E—::'I:I: = |_': qfnnf, 7 ; D.'.! r EE
OREGON | %5,

HEALTH (ome
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CLS va nhan thuc

e Chirc ndng nhan thrc suy yéu vai tudi

e Khi ngwoi Ién tudi bi nhip cham, sw suy
yéu cang tram trong so v&i ngudi clng
tudi v&i nhip binh thwéng

e Koide (Gerontology, 994; 40(5): 279-285)
kham pha la cay may tao nhip gilp hoi
phuc chtrc nang nhan thirc

OREGON @)
HEALTH (om0

&SCIENCE

UNIVERSITY




CLS va nhan thirc

Koide et al.

e n=14 complete AV block
e Mean observation period 2.2 months

e Visual learning, verbal intelligence

Visual Learning Verbal Intelligence

/

—"

Test score
Test score

Pre-Implant Follow-Up Pre-Implant Follow-Up
OREGON @
OHSU

HEALTH
&SCIENCE

TT - CLS; 11/2007 UNIVERSITY




CLS va nhan thirc

Barbe et al.
e N=41 cay may so vdi thay may (n=26/15)

e Theo doi 6 thang
e Mini Mental State Examination (MMSE), Cube Drawing

Mini Mental State Examination Cube Drawing

30

Prim. Implantation

/ —B— Replacement

Cube Drawing

Pre- 5-Day 6-Month
Implant Follow- Follow- Pre-lmplant  5-Day 6-Monthp rsoN o
Up Up Follow-Up Follg4UR]I TH | oo
&SCIENCE

UNIVERSITY
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CLS va nhan thuc

e COGNITION: chwong trinh nghién ctru
lam sang
— Gia thuyét: BN v&i may tao nhip CLS sé co
do tang chuc ,néng nhan thirc cao hon BN voi
b0 phan gia toéc

OREGON @)
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CLS va nhan thirc

Design

e Randomized e Prospective e Single blinded

e Multicenter e International

®
-DDD-CLS, VVI-CLS

@
‘DDD-R, VVI-R, AAI-R

OREGON @)
HEALTH (om0

3-6 weeks &SCIENCE
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CLS va nhan thuc

e 400 bénh nhan, > 55 tudi
e Theo doi: 12 va 24 thang
e Bat dau: thang giéng 2006.
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CLS va nhan thirc

e Number connection test — do thoi gian
hoan tat test
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Bao cao — CLS va rung nhi

Case Study

CLS vs. an Accelerometer for
Single-Chamber Pacing

Reported by
Wallace Lai, MD
Salem Cardiology Associates

Salem, Oregon

OREGON @)

HEALTH | o0 )
&SCIENCE

UNIVERSITY

TT - CLS; 11/2007



Bao cao — CLS va rung nhi

e BN ni¥ 72 tuoi
e Diéu tri rung nhi bang thudc
e Hoat dong: lam viéc gia chanh: don dep

nha, lam vuon
e L4p trinh DDD-CLS.

e Sau 1 thang than phién yéu, mét, khéng
cO strc lam viéc gia chanh
Hﬂi‘ﬁ@

&SCIENCE
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Bao cao — CLS va rung nhi

e Kiém tra thong ké trong may

- 98% tao nhip & mwrc 60-69 ckp, rung nhi thuwong
Xuyeén

— BN thwong tw bat nhip va do 60 ckp

LEH. HBRAIE HISTOGEAN

Start Qz-07-2003
Durat ion

HEE
L
=0 -
=0 - 3%
&0 -
T -

1EZ0 — L1Z% |
13Ig — LIT |
LAy = 149 |
18% =

LGl
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Bao cao — CLS va rung nhi

e Quyét dinh 1ap trinh VVI-CLS
e Trwdc ky theo déi k&, BN kéu dién thoai than
phién may hw ... vi nhip bay gio’ la 80 ckp hay

cao hon!
e Sau khi kham BS cho biét Ia may hoat déng tot

e Sau do, BN cho biét la thay khde hon va co thé
lam viéc gia chanh va lam vuon ma khong phai
nghi thwdng xuyén.

HEOREL%Oﬁ@J

&SCIENCE
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Bao cao — CLS va rung nhi

UEN. RATE HISTOGRAM

Start 03-13-2003 14:54
Duratien 20 Cays
PR 15 | 60 i« Count
O
o

o
1047621
7935961

P A

sl

D!{

AU RATE TREHND
Auta 7/ ralling

Start 04-01-2003 10:0&
Euratian 1

e Jentricular Rote
Afriul Bule

250 2BN Rate

_—— e e oy — ]

.o N I A A T N T T A

NS enze
200

150

100

-y

a0

" E T T i T P——
0& * 00 1200 ‘1200 ‘0000  U6:D0 12:00
U4-0l- D4-0l=- ©O4=-0l- 0O4-02- D4A-D2- D4-02-

**[EGMs confirmed persistence of AF; Atrial rate not recorded in VVI-CLS g)

OREGON
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Bao cao — CLS va rung nhi

e V&i BN rung nhi thwong xuyén, thi VVI-
CLS sé cho BN mot cugc song binh

thwong vi trwde sau gl phan dong gop cua
nhi (15-25%) khéng con nira!

e Nho CLS nhip thay doi mac dau BN khong
cO hoat ddng nhiéu.

. Neu gap BN rung nhi thwong xuyen va Ion
tu0| (hoat dong it), thi co thé dung may
budng that Cylos VR!
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Bao cdo — Ngat vasovagal

Case Study

Effective Therapy of Closed Loop
Stimulation (CLS) for Vasovagal Syncope

Reported by
Richard Levy, MD
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Bao cdo — Ngat vasovagal

e Ngat do mach than kinh phé vi thwong xay
ra sau khi dirng lau va nhat Ia khi co thé
thiéu nwéc, do mau tu & phan duvodi co
thé.

OREGON @)
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Bao cdo — Ngat vasovagal

TT - CLS; 11/2007

Late
Detection
of onset

Conventional K

Pacemaker

" Therapy -—...

" Alleviate VS

Peripheral venous blood pooling
Reduced cardiac blood filling

v

Increase sympathetic tone

v

Incressed myocardial
contraction

v

Ventricular mechanoreceptars
activated

v

Medullary circulatory centers
acthvated

v

Decrease sympathetic tone

v

Bradycardia Hypotension

v

Vasovagal syncope

BR: 40bpm
MSR: 115 ppr
CLS Dynamic Hate
Lirniter: Off

CLS Dynamics:

Med [ini tizlly)
Yery tugh [hnal]

W ﬁ—kj

.

\

Stabilize BP

Alleviate VS
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c , X Patient History and
Bao cao — Ngat vasovagal Therapy Methods

Active 36 y.0. Caucasian male
with severe syncope episodes;

no previous cardiac history

® Q u a trl n h - * 19 Lilt test™: 40 sec. asystols
_Chl dlnh may tao nhlp Implanted Protos DR CLS
m (’)’ i 6’ VN ? Ab 4 wiks post-implant * 2 1t test: symptomatic

Reprogrammed CLS Dynamics

Prescribed beta-blocker (Pindolal)

Bt 9 whks post-implant * 3 tilt tect: negative

Patient maintained active life style

without symptoms or discomfort

A1 wr post4mplant Bet
' titrate
2 additional days * 4t filt test: negative

Patient has been drug-free
without symptoms
TT - CLS; 11/2007




Bao cdo — Ngat vasovagal

e Nho may tao nhip CLS BN da duwoc dirt

{
{

hudc chen beta va tré lai cudc song binh
Nwong

"hong ké trong may bao céo tao nhip 48-

52% & nhi va chi 5-6% & that!
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Bao cdo — Ngat vasovagal

0% 10% 15% 209, 25% 30% 35% 40%
bpm , 3 i
4049

50-59
60-69
70-70
80-89
00-00
100-109
110-119
120-129
130-139
140-149

150-15¢
160-169

Fig. 1: At one year post-implant [patient was on Pindalol).

% 10%: 15% 20%, 25% 30%, 35% 40°%
brprm i ) i i i
4049

50-59
G0-6%9
70-79
80-89
090-99
100109
110-119
120-129
130139
140-149 Recovery of the sinus node —
150-159 @
160-169 OREGON | % )
HEALTH | emo)

Fig. 2: the 10-day hase-aut period. &SCIENCE
- OLS: 11/2007 Ig Ouring the 10 da;_drugp ase-aut periad UNIVERSTTY




Bao cdo — Ngat vasovagal

100% atrial pacing over three minutes after tilting

— Atrial rate Ap %
Rate ppm

120 -

Stage 1

60

1] [ 17 I '[41[ s | .';TTrnln.-

[BP: 1371101 134/83 129/86 119103 126/99 117/80 115/86 |

lg. 3: Atrial rate, Ap percentaqe and Ep during third tilt test.

Tilt test - 3 tuan sau khi lap trinh may, BN dung Pindolol g
OREGON x._)

HEALTH (om0
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Bao cdo — Ngat vasovagal

34% - 72% atrial pacing after tilting

. Dru

=R % Indu-:l?nn
Rate ppm "
saa . Stage 1 l: |

100 -

g0 -

(if1] T T T 1 T T T ]
1 [ 10 T 18 27 T 15 44] '|' 52 '|' 61 min.

|EF":132H{F1 143/93 133/99 129/88 122/88 1241103 |

Fig. 4: Atrial rata, Ap percentaqe and Ep during fourth tilt tast

Tilt test 1 ndm sau cay may. BN da dit Pindolol. ’
Nhip 34% do may, 72% do nut xoang trong thoi gian test cap 2 g)

OREGON
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Bao cao — Tai Iap bién thién nhip v&i BN bi liét

Case Study

CLS-Driven Heart Rate Variability in
a Spinal Cord Injury Patient

Reported by

James Wallis, M.D.

Long Beach Veterans Administration Hospital
Long Beach, CA
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Bao cao — Tai Iap bién thién nhip v&i BN bi liét

e BN nam 79 tudi, véi rung nhi man tinh, bléc cap
3

e Nam trong giwdng, hodc ngoi xe lang do thwong
ton tly song

e HO hap nh& may théng gio

e May tao nhip
— Minute ventilation: khong dwoc vi may thong gio
— Gia toc: BN khdng c6 hoat ddng!
- CLS!

HEALTH
&SCIENCE
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nhip véoi BN bi liét

Suction Therapy Personal Hygiene

. Session
Put in wheelchair Suction Therapy

| Put backinbed = |
f | [ |

| Dinner | | |I|,

i,

| | .
LI IL 'JI l|I F N\ 5 |
- -L__‘___,d—_J P-\unlr lh—___Fqu.-'J L.’__r--"'_hxu Il_r_,l' |‘J L.,_.' IL,__u—hl'

Sk s
Ll |

Base Rate=60 ppm

-

P.M.
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* MOt cudc nghién ctru Iam sang co thé lam
o VN:

— Gia thuyét: CLS tang nhip tim khi “long hé

quyét dau”, giup c6 cam giac manh
— May tao nhip Cylos DR

» Ré hon cao ho cot ... rat hiem, ca nghin USD/ lang
(62,5g7) ... qudéc cam?
« D& chiu hon &n than hay dai dé, hai cau; an hai

sam
OREGON @)
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CHER

e NUt xoang nhan tao!
- CLS:
e thé hé 3 v&i Cylos DR
e Sau 10 nam kinh nghiém va trén 40,000 BN.
e Cong hiéu CLS
e Ha ganh nang rung nhi

e Gidm triéu chirng suy tim (trwong hgp khéng co
LBB? Khong can CRT?)

e Hiéu qua trong CRT??
e Gia tang chirc nang nhan thwc ??

OREGON @)
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CHER

e Khi nhip tro lai sinh ly thi nhiéu chirng
bénh sé tw giai quyét!
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Cylos & VN

e May Cylos DR dau tién dwoc BS Pham
Hlru Van, BV ND115, cay cho mot nir BN
cO triéu chirng rung nhi
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eCam on quy vi da quan tam
theo dol
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