HN TM Mién Trung mé rdng lan thia X 07-2019

Cap nhat trong
Tao nhip tai dong bo tim (CRT)

TS.BS. Tran Song Giang
Vién Tim mach Viét nam



NOI DUNG

1. Chi dinh cay CRT
2. Cac tién bo trong toi vu hoéa CRT

hinhanhykhoa.com


https://hinhanhykhoa.com/

Hiéu qua cay CRT

O BN suy tim, EF gidm, c6 mat dong bod

So vdi diéu tri Noi khoa, CRT vé&i hiéu qua:

« Lam sang: Cai thién mic d6 NYHA, Test di bd (6 MWT results) va chat lwong
cudc song!

« Siéu am tim: LVESV, LVEDV, LVEF...

« Giam ty 1é tai nhap vién do suy tim, giam ty lé tir vong?

1. Abraham WT, et al. Cardiac resynchronization in chronic heart failure. N Engl J Med. 2002 Jun;346(24):1845-53.
2. Anand IS, et al. Cardiac resynchronization therapy reduces the risk of hospitalizations in patients with advanced heart failure: results from the Comparison of Medical Therapy,
Pacing and Defibrillation In Heart Failure (COMPANION) trial. Circulation. 2009 Feb 24;119(7):969-77.



Chi dinh cay CRT

1. Nhip xoang
- Bloc nhanh trai

. QRS: >150ms

. QRS: 130-149ms

. QRS: 120-129ms
- Khong c6 bloc nhanh trai

. QRS: =150ms

. QRS: 130-149ms

. QRS: 120-129ms
2. Rung nhi

- COMPANION
- CARE-HF

ECHO-CRT
BLOCK-HF

2004-
2005

2013-
2018



Chi dinh cay CRT: nhom c6 bloc nhanh trai

(LBBB)
QRS =150 ms QRS 130-149 ms QRS 120-129 ms
NYHA Functional ~ NYHA Functional NYHA Functional NYHA Functional NYHA Functional NYHA Functional

Guideline (Year) Class lI/IV Class Il Class llI/IV Class Il Class HI/IV Class Il
ESC HFA (2016)* l, A l, A l, B |, B Il A IIl, A S
ESC EHRA (2013) l, A l, A l, B |, B , B l, B
ACC/AHA/HRS (2013) l, A |, B lla, B Ila, B Ila, B Ila, B
CCS (2017) |, High |, High |, High |, High @oderate Ill, Moderate
Australian Guidelines (2011) A A A

NICE (2014) CRT-P or CRT-Df CRT-D CRT-P or CRT-Df CRT-D CRT-P or CRT-Df CRT-D




Echo- CRT study

* 809 BN (>18t, NYHA IlI-1V, dtri ndi toi wu, Siis e

CRT

Patients with Event (%)

e Chia 2 nhom:

- 404: CRT on R I VR R I
Years since Randomization
= 405 CRT Off No. at Risk

EF<35%, LVDd 55mm, Echo: ¢6 mat dong
. Theo d(f\/)i trung binh: 19’4 théng Control 405 302 236 166 119 71 44 15
» Primary endpoint: tir vong do moi nguyén w

bd, ORS <130ms)

nhan va nhap vién do suy tim nang hon E

20+
1 e Gomrol

0

T T T T T T 1
0 0.5 1.0 15 20 25 3.0 3.5
Years since Randomization

No. at Risk
CRT 404 334 267 199 132 34 56 25
Control 405 335 269 195 141 87 62 27

RuschitzkaF,AbrahamWT,SinghJP,etal. Cardiacresynchronization therapy in heart failure with a narrow QRS complex. Nengl J Med
2013;369:1395-405.



Chi dinh cay CRT: nhém khong c6 bloc nhanh
trai ( Non- LBBB)

QRS =150 ms QRS 130-149 ms QRS 120-129 ms
NYHA Functional NYHA Functional NYHA Functional NYHA Functional NYHA Functional NYHA Functional

Guidelines (Year) Class II/1V Class Il Class HI1/IV Class Il Class II/1IV Class Il
ESC HFA (2016)* lla, B lla, B lb, B lib, B Q A D
ESC EHRA (2013) lla, B Ila, B lIb, B IIb, B IIb, B Ilb, B
ACC/AHA/HRS (2013) Ila, A lib, B lib, B I, B lib, B I, B
CCS (2017) Iib, Low IIb, Low Ill, Moderate Ill, Moderate
Australian Guidelines (2011) A A A
NICE (2014) CRT-P or CRT-Df CRT-D CRT-P+ CRT-P#

D

Values are Class of Recommendation, Level of Evidence, unless otherwise indicated. Australian guidelines provide only grade of recommendation (A), not evidence level for
these recommendations. NICE guidelines provide guidance on type of device rather than recommendation or evidence level. *The ESC HFA guidelines do not specify NYHA class,
rather they state that the quidelines refer to symptomatic patients with heart failure. tNot for NYHA functional class IV. $Only for NYHA functional class IV.

Abbreviations as in Table 1 and 2.
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BN nhip cham c6 CD ciay may tao nhip, kem suy
tim trai
N/c BLOCK-HF ( BiVentricular versus Right Ventricular Pacing in Heart Failure patients
with AV Block)

918 BN cdy CRT hoac ICD: 100-
51
- Bloc NT d0 cao, 3 cé chi dinh cdy PM %
~ NYHA 11, Il £ o
- EF <50% % jz Biventricular pacing
Primary endpoint: Ul e
- T& vong do moi NN o o
- Nhap vién vi suy tim k s R aaEe
No. at Ris
- LVEDV tang 215% SET:%E'SEU‘E?“ e I ¥ % 2w ow o

Curtis AB, Worley SJ, Adamson PB, et al. Biventricular pacing for atrioventricular block and
systolic dysfunction. N Engl J Med 2013;368: 1585-93.



Chi dinh cidy CRT

Expected High %
of Ventricular Pacing
Atrial Fibrillation  With Reduced LVEF and
Guidelines (Year) and HF Symptomatic HF
ESC HFA (2016) lla, B I, A
ESC EHRA (2013) lla, B lla, B
ACC/AHA/HRS (2013) lla, B lla, C

CCS (2017)

Ilb, Low lIb, Moderate




Thach thire van con khi cay CRT

RESPONSE TO CRT IS INADEQUATE AND UNPREDICTABLE! REPRESENTATIVE EXPERIENCE?

5 Negative-responders

Super-responders JLVESV
1)

“ VLVESV 2 30% Non-responders
§ " JLVESV 0-14%
22
=

10 |

0s &

Responders

JLVESV 15-29%

Hard Remodeling Soft Clinical
OQutcomes Measures

43% of CRT patients classified as non-responders or

negative-responders by LVESV after 6 months (N = 303)

1. Daubert, J.C., Saxon, L., Adamson, P.B., Auricchio, A., Berger, ... Torp-Pedersen, C.T. (2012). 2012 EHRA/HRS expert consensus statement on cardiac
resynchronization therapy in heart failure: implant and follow-up recommendations and management. Europace, 14(9):1236-86.

2. Ypenburg, C., Bommel, R. J., Borleffs, C. J., Bleeker, G. B., Boersma, E., Schalij, M. J., & Bax, J. J. (2009). Long-Term Prognosis After Cardiac
Resynchronization Therapy Is Related to the Extent of Left Ventricular Reverse Remodeling at Midterm Follow-Up. Journal of the American College of
Cardiology, 53(6), 483-490. doi:10.1016/j.jacc.2008.10.032.
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Cac nguyén nhan caa Non response CRT

Cic véu té lién quan dén BN:

Proprietary and confidential — do not distribute

Suy tim do BTTMCB
G101 tinh: nam
Do rong QRS: <120ms

Hinh dang QRS: bloc nhanh phai, RLDT
trong that

Thé tich that trai cudi tAm truong qua to:
LVEDD >240ml

Seo co tim
Kém theo gidn, RLCN tam thu that phai

Mic cac bénh 1y noi khoa khac: bénh phoi
man, thiéu mau...

Cac véu t6 lién quan dén hé thong may va

day:

Ddy thdt trdi: khong hiéu qua

Ty 18 tao nhip 2 that ( BiV pacing) khong
Ccao

DPong bo gitta AV, VV khong tbi vu
Bicac RLNT: rung nhi, NTT/T...

Daubert C. 2017. Avoiding non respondes to CRT: a pactice guide 11



V1 tri dat day dién cuwe that trai

Dilated cardiomyopathy

oa.com
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Vi tri dat day dién cwe that trai

Vi tri toi wu: thanh bén, ving day va giira cua that trai (Lateral, Base-Mid LV)

Proprietary and confidential — do not distribute 23003-xXX-XXX-XXXX-XXXX | ltem approved for U.S. use only. 13



DAy that trai khong hiéu qua

- Do giai phau TM vanh
- Mat dong bo timg ving co tim
- Pic diém cua vung co tim: seo...

- Dap g cua co tim

Proprietary and confidential — do not distribute 23003-XXX-XXX-XXXX-XXXX | Item approved for U.S. use only. 14
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Vi tri day that trai khong t6i wu: khac phuc
- Dbat la1 day thir 2: CT scan
- Multiple LV leads
- Dit day dién cuc thuong tdm mac ( phau thuat)
- Hé thong Lead telescoping

- Tao nhip da diéem ( MPP)

- Tao nhip His

- Tao nhip that trdi 6 viing vich
- Leadless

15



TAO NHIP PA PIEM

Y Tao nhip da diém kich thich tai 2 diém gan ) 41 ,.')

nhau trén dién cwc that trai, giup tao nhijp tét hon.

1. Niazi |, et al. Safety and efficacy of multipoint pacing in-cardiac resynchronization therapy—the multipoint pacing trial. JACC. 2017;3(11):1519-1522.
http://dx.doi.org/10.1016/j.jacep.2017.06.022. Accessed July 31, 2018.
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MultiPoint™ Pacing tir m6t nhanh CS

ABILITY TO PACE FROM TWO LV SITES WITH 10 CRT-D or 14 CRT-P
INDEPENDENT IMPULSES AND PROGRAMMABLE DELAYS  VectSelect Quartet™ Vectors

VECTOR CATHODE TO ANODE

/ 1 D1 > M2
D1-> P4

D1 - RV Caill
M2 - P4

M2 - RV Coil
M3 > M2
M3 > P4

M3 - RV Coil
P4 > M2

P4 - RV Caoil
D1 - Can
M2 = Can
M3 - Can
P4 - Can

Any 2 vectors
using different <

cathodes can be
selected
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Thwe nghiém trén dong vat!

IMPROVED ACTIVATION PROPAGATION AND MINIMIZED FUNCTIONAL BLOCK(S)

HIGH-DENSITY (380 SITES) EPICARDIAL MAPPING OF A PERICARDITIS DOG -
200 MS PACING CL EPISODES

SINGLE SITE PACING TRIPLE SITE PACING
RA AT: 65 ms (51 = 11.8 ms, 8 dogs) RA AT: 30 ms (35 = 4.9 ms, 8 dogs)
Bi-atrial AT: 87 ms Bi-atrial AT: 50 ms

1. Ryu, K. (2005). Comparative effects of single- and linear triple-site rapid bipolar pacing on atrial activation in canine models. AJP: Heart and Circulatory Physiology, 289(1). doi:10.1152/ajpheart.01265.2004

Proprietary and confidential — do not distribute 23003-SJM-MLP-0516-0061(1) | Item approved for U.S. use only. 18
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Hinh Dang Kha Nng S6ng Xung Kich (shockwave) Lan Truyén Gilta Tao Nhip That
Tral Thuréng Quy va Da Diém MPP trén BN Suy Tim Co Seo

Proprietary and confidential — do not distribute



IRON-MPP Clinical Data

Long-Term Analysis of the IRON-MPP Study METHODS

IRON-MPP (Italian Registry on Multipoint Left Ventricular

ShOWS |mpr0vement n NYHA CIaSS and Pacing), multi-center Italian registry involving 20 sites
o o 1 MPP™ Pacing activation and programming at implanting
Clinical Composite Score B e
P=0.010 Clinical composite score (CCS) incorporated HF
hospitalizations, HF death, and NYHA Class
le—

Fisher exact test used to compare proportions of patients
with worsened, improved, and unchanged NYHA Class

- Improved and CCS scores
Unchang RESULTS
ed * 216 patientsincluded (141 MPP-OFF, 75 MPP-ON) had

Figure. Clinical Composite Score in Patients with MPP OFF vs. MPP ON

long term NYHA data available

No differences in baseline characteristics other than
NYHA class

At long-term follow-up more MPP ON patients
experienced improvement in NYHA class and clinical
composite score and

In patients with baseline NYHA class 11/IV more MPP-ON

Worsene
41.1% d
21.3%

MPP OFF MPP ON p patients improved by 2 classes, similar number improved
e A R ey = by 1 class
Patients with HF Hospitalizations 11 (7.8%) 8(10.7%) 0.65
Patients with HF Death 1(0.7%) 0(0.0%) 1.00
Patients with Each CCS
Clasifcation 0010 CONCLUSION
Improved 67 (47.5%) 50 (66.7%) . . .
Unchanged <8 (41.1%) 16 (21.3%) Activation of the MPP feature was associated
sl L] |25} with a larger long-term improvement in NYHA

class and clinical composite score compared to*°

single-site ventricular pacing

1. ZanonF, De Ruvo G, Calabrese V, et al. Impact of MultiPoint Pacing on Clinical Status: Long-Term Analysis of the IRON-MPP Study. Poster
presented at EHRA 2019.
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MPP Reduce Hospitalization and Cost

MPP reduces HF Hospitalizations and
Associated Costs: an analysis of the IRON-
MPP study

O
° HR 95% CI p
—_ = MPP OFF
@
> o« = MPP ON After 1Year 0.14 0.044-0.47  0.0014
= o
o
5 After 2 Years 0.38 0.19-0.79 0.0090
o (2]
T © |
w
I
o N ]
z2 ©
g
2 -
g o
o
o
e T T T T T
0.0 0.5 1.0 1.5 2.0
Years from Implant
Events o 1 29 29 32
MPP OFF At Risk 190 185 164 84 48
Events o 1 3 7 10
|_MPPON At Risk 128 128 119 92 69

1. ZanonF, Forleo G, Calo L, et al. Multipoint Pacing Reduces Heart Failure Hospitalizations land Associated Costs: an analysis of the IRON-MPP
study. Poster presented at EHRA 2019.

METHODS
Prospective multi-center registry of patients
implanted with MPP-capable device
MPP activation and programming at
implanting physician discretion
HFH rates and compared between MPP
(MPP-ON) and single-site pacing (MPP-OFF)
National Italian reimbursement rates used to
estimate cost of each HFH

RESULTS
318 patients (190 MPP-OFF, 128 MPP-ON)
At 1 and 2 years patients in the MPP-ON
group were associated with lower cumulative
rates of HFH and significantly lower per

patient costs compared to MPP-OFF

CONCLUSION

This study showed that activation of the MPP
feature was associated with a significant
reduction in cumulative HF hospitalizations and
cost savings



Thiét ké N/c IDE

OBIJECTIVE:
CRT Implants (n = 455)
(Trad BiV for 3 months)

« DPanh gia hiéu qua va do an toan cua
MPP™ & BN suy tim c6 CD cay CRT-D
DESIGN:

Acute Echo Uz (VvTi) Remain on BiV Prospective, multi-center, randomized,
(MPP > BiV) (n=30) double-blinded non-inferiority trial
25 patients not 506 patients, 49 centers
e . randomized (PNS, Responder status assessed at 3 & 9
Randomization 1:1 (n = 381) lead displacement, months using Clinical Composite
medically unstable Score (CCS)
Trad BiV 4 months MPP etc.) CCS includes:

N =180 N =201 — NYHA

Assess onths Assess — Patient Global Assessment (PGA)
Response ? Response — Y s
— Cardiovascular death

1. Tomassoni, G., Baker II, J., Corbisiero, R., Love, C., Martin, D., Sheppard, R., Worley, S., Varma, N., Niazi, |. (2016). Safety and efficacy of multipoint pacing in cardiac
resynchronization therapy: The MultiPoint Pacing (MPP) IDE Study. 2016 Heart Rhythm Society, LBCT 01-03.

Proprietary and confidential — do not distribute 23003-SJM-MLP-0516-0061(1) | Item approved for U.S. use only. 22




Két qua: Vai tro cua MPP”

POST-HOC SUB-ANALYSES WERE CONDUCTED TO DETERMINE THE INFLUENCE OF
MPP™ PROGRAMMING ON CRT RESPONSE (199 PTS):

SUBGROUP 1 SUBGROUP 2 SUBGROUP 3

< 30 mm >30mm & > 5 ms TD > 30 mm & 5 ms TD
(n =115) (n=32) (n=52)
Electrode Electrode Electrode
Separation b Separation b Separation
(<30 mm) . N (230mm) & , N (230 mm) &
o/ pal VP \S TD>5ms N, -V ’\S TD=5ms
Lvd ® ) SRV ® i DAY

MPP-other MPP-AS

23



bap trng véi CRT sau 9 thang — Optimal MPP™

The non-responder rates at 9 months between subgroup 3 (“Optimal MPP” CRT),
and other subgroup programming was clinically and statistically significant.

ALL MPP™ Technology Patients

Z (n =199)

L 100% 1 D = 0.003 I

§ 80%

(7, (o) .

g 60% 69%

E 40% -

2 20% -

w

2 0% - .

& SUBGROUP 1 SUBGROUP 2 SUBGROUP 3

(o) < 30 mm electrode spacing > 30 mm electrode spacing & > 30 mm electrode spacing &

R (n =115) > 5 ms timing Delay 5 ms timing delay
(n=32) (n=52)

OPTIMAL CRT

Proprietary and confidential — do not distribute 24



Tién trién tir khong dap &wng sang dap wng

+ 8 of 8 patients who where non-responders at randomization where converted to responders when
programmed to “Optimal MPP”

* 65% of non-responders randomized to continued BiV pacing became responders

Study enrollment (n = 506) NON-RESPONDER - RESPONDER
(3 MTH = 9 MTH)

CRT Implants (n = 455)

p = 0.006

(Trad BiV for 3 months) 100%

Acute Echo Test (VTI)
(MPP > BiV) n=45

Randomization 1:1 (n = 381)

Trad BIV oo MPP

N =180 N =201 < 30 mm Separation > 30 mm Separation > 30 mm Separation

& > 5ms & 5 ms
Assess Assess _ _ _
9 months n=29 n=38 n=38
Response Response

Proprietary and confidential — do not distribute
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Tao nhip bé His (His bundle pacing)

A BETTER WAY TO PACE HEART

Pacemakers restore normal heartbeats in millions of people, but the widely used
technique of connecting the pacemaker wire to a spot in the lower right ventricle triggers
heart failure in a surprising number of patients, recent studies show. A small-but-growing
number of doctors are using a new implant technique called His bundle pacing to avoid :
pacing-induced problems. In His bundle pacing, the doctor puts the right-ventricularlead |
in the right atrium, millimeters from the heart’s natural conduction system. This creates
anatural heartbeat, avoiding the dyssynchrony in

heart chambers that leads to pacing-induced
heart il W The pacemaker is implanted
s New His bundle pacemaker lead placement J o under skin close to the clavicle
Traditional right-ventricular y -~
pacemaker lead placement V. ‘
z‘f . > b,
Pacemaker leads come into &~ £ . Clavicle (collar bone)
heart through the subclavian vein ~-
7 Subclavian vein
Sinoatrial node
the His bundle
Atrioventricular node 2 lrslzme‘c'l for dxs;fo:;ﬁy Wu.helm Hls Jr. (1863 -19. 34]dlhe His bundle
; electricimpulses to make the heart's lower ventncles beat. The
His bundle can be stimulated d.trectly, recreating a natural heart
HIS bundle thythm instead of the “el d" beat that causes probl
in some patients over time.
Right atrium
Right ventricle
Septum
Right bundle branch

Source: Star Tribune repomm
University of

Minnesota, Geisinger
Health System; National Institute of Health « Star Tribune



HIS BUNDLE PACING VERSUS BIVENTRICULAR PACING IN CARDIAC RESYNCHRONIZATION THERAPY
ACUTEHEMODYNAMICAND ELECTROPHYSIOLOGICAL EFFECTS

Floor C.W.M. Salden, Justin G. Luermans, Sjoerd W. Westra, Richard N. Cornelusse, Subham Ghosh, Frits W. Prinzen, and Kevin Vernooy

Objective V1. Hemodynamic results
* To compare the acute hemodynamic (left ventricular dP/dtmax) 30 . : 40y  Individual
and electrophysiological (standard deviation of activation times) %E %ia.,_
effects of HBP and conventional BiV pacing in heart failure gL £
patients with LBBB (21.6%) 23 25"
Methods 1 § i
* RVapical and BiV pacing, using the implanted leads, and £§ N £f i
temporary HBP, using an electrophysiology catheter, was v o S OBV ee  He
performed in 14 patients
Conclusions: VIl. Electrophysiological l:e!splﬂg;smmm
 Acute His bundle pacing results in hemodynamic improvement Example of ECG belt maps a e
and electrical resynchronization that is as good as conventional o " e g0 4]
BiV pacing. *MMF |‘“ %

* His bundle pacing may serve as an alternative for conventional - / - I“ & 2]
BiV pacing in LBBB patients, however prospective studies are - .' “ 0

BiV con. (SDAT = 34 ms)
needed to prove chronic outcomes.

n 0
Base- Biv His

His bundle (SDAT = 27 ms) [} line con.  bundle



Tao nhip that trai khong day

Conventional pacemaker
generates an electric pacing

pulse

Pulse generator picks up
electrical activity by pace-
maker

Pulse generator sends

ultrasonic pul receiver-
electrode, causing left ventri
cle 1O pace

Proprietary and confidential — do not distribute



Tao nhip that trai & vung vach lién that

Electrical _ Hemodynamic
Resynchronization Improvement
o 2—; ::’-Imd{;;‘;';::“"s Anterior Posterior ms 50
{ } Right Right W' Kk s ;\:g 30 * *
W -- N+
' Basellne @ 85 20
£ 301 T 8
- - ©
= > =2
anent g 204 T:' ]
V lead w =5 104
L Ve 44 [
\ ' 104 g g
\ RV+LV septum | E g
\ ' 22 0 =0 o4
P L -’ Base- BiV RV+LV LV BiV RV+LV LV
; line con. septum septum con. septum septum
permane LVseptum o

% =P <0.05vs baseline *% =P <0.05vsLV septum

Conclusions:

LV septal pacing results in acute hemodynamicimprovement and electrical resynchronization that is at least as good as BiV pacing.
Suggesting that LV septal pacing may serve as a single ventricular lead alternative to conventional BiV pacing for cardiac resynchronization.

Accepted scientific abstracts at EHRA and HRS with clinical collaborators (Maastricht Univ Medical Center)
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XIN TRAN TRONG CAM ON SU CHU Y THEO DOI
CUA QUY VI PAI BIEU
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Cac khuyén céo vé CRT gan day

Society Guideline (Ref. #) Year
ESC Heart Failure Association Guidelines for the diagnosis and treatment of acute and 2016
chronic HF (15)
ESC European Heart Rhythm Association Guidelines on cardiac pacing and CRT (14) 2013
American College of Cardiology Foundation/ Guidelines for the management of HF (37) 2013
American Heart Association
Canadian Cardiovascular Society Comprehensive update of the Canadian Cardiovascular Society 2017
Guidelines for the Management of HF (16)
National Heart Foundation of Australia and Update to guidelines for the prevention, detection and 20M
Cardiac Society of Australia and New Zealand management of chronic HF in Australia, 2006 (20)
National Institute of Health and Care Excellence ICD and CRT for arrhythmia and HF (38) 2014

CRT = cardiac resynchronization therapy; ESC = European Society of Cardiology; HF = heart failure; ICD = implantable cardioverter-defibrillator.
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