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jak minimalizovat riziko chybeni
odpovedi?
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Prognoza HF v roce 1991
bez komplexni soucasné EBM
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Stewart S, Maclintyre K, Hole DJ, Capewell S and McMurray JJ. More 'malignant' than cancer? Five-year survival following a first
admission for heart failure. European journal of heart failure. 2001;3:315-22. n
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Typicky zacatek clanku o CRT

CRT je ucCinnou lecbou pro pacienty se srdeCnim
selhanim a dysynchronii stahu leve komory.

Zlepsuje symptomy, vykonnost a vede k reverzni
remodelaci.

Dale snizuje morbiditu a mortalitu srdeCniho selhani.
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Typicky zacatek ¢lanku o CRT
CRT je ucCinnou lecbou pro pacienty se srdeCnim
selhanim a dysynchronii stahu leve komory.

Zlepsuje symptomy, vykonnost a vede k reverzni
remodelaci.

Dale snizuje morbiditu a mortalitu srdeCniho selhani.

Presto asi 30 % pacientu lé€enych CRT neodpovida na
tuto terapii podle oCcekavani.
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Eur Heart J. 2013;34:2281-329.

Trial jref) MNao. Diaslgn NYHA | LVEF | QRS Primary Secondary endpoints Main Findings
endpoints
MUSTIC-SR= 58 Single-blinded. m <35% | =150 MWD NYHA class, Qol, CRT-P Improved 6MWD,
CrossOver, peak VO LV volumes, | NYHA class, QoL peak VO,
randomized CRT vs. MR hospitalizations, reduced LV volumes and MR
OMT, & months mortality and reduced hospitalizations
PATH-CHF 4 Single-blinded. M-I¥ | NA [ zI50 Paak VO, MYHA class, QoL CRT-P improvad NYHA class,
CPOSSOVEr, sMWD hospitalizations QoL and 6MWD and reduced
randomizad RV vs. hospitalizatons
LV vs. BIV,
12 months
MIRACLE* 453 Double-blinded, M-IV | <35% | 2130 | MNYHA dass, Peak VO, LVEDD, CRT-P improved N'YHA class,
randomized CRT vs. MWD, QoL LVEF, MR Qol and 6MWD and reduced
OMT, 6 months clinical composite LVEDD. MR and Increased LYVEF
response
MIRACLE-ICD* 389 Double-blinded, M-IV | <35% | 2130 | MNYHA dlass, Peak VO, CRT-D improved NYHA class,
randomized MWD , QoL LYEDD, LVEF. MR Qol. peak VO,
CRT-D vs. ICD, chinical composita
6 months response
CONTAK-CD® 490 Double-binded I-ll- | £35% | 2120 | MYHA class, LV volume, LVEF CRT-D improved 6MWD,
randomized IV MWD, QoL composite of MNYHA class, Qol.
CRT-D vs.ICD, mortality, VTIVF, reduced LY volume and
& months hospitalizations Increased LVEF
MIRACLE-ICDI? | 186 Double-blinded, Il <35% | =130 Peak VO, VENVCO,, NTHA, CRT-D improved NYHA,
randomized Qol, MWD, LV VE/CO, and reduced
CRT-D vs. ICD, volumes and EF, LV volumes and improved LVEF
& months compaosite clinical
endpaint
COMPANION® 1520 Crouble-bliinded M-Iv | <35% | =120 All-cause All-cause mortality, CRT-P and CRT-D reduced
randomized mortality or cardiac mortality all-cause mortality or
OMT vs. CRT-P/or hospitalization hospitalization
vs. CRT-D,
15 months
CARE-HF* 813 Double-biinded -Iv | =35% | =120 All-cause All-cause mortality, CRT-P reduced all-cause
randomized mortality or NYHA class, Qol mortality and hospitalization
OMT vs. CRT-P hospitalization and Improved MYHA, class and
29.4 months QoL
REVERSE®! 610 Double-blinded, HI | =40% | 2120 | % worsened LVESV Index, CRT-FCRT-D did not change
randomized by chinical heart fallure the primary endpoint and did
CRT-ON ws. composite hospitalizations and not reduce all-cause mortality
CRT-OFF, endpoint all-cause mortality but reduced LVESY Index and
12 months heart fallure hospitalizations.
MADIT-CRT* 1820 Single-blinded, HI | <30% | =30 All-cause All-cause mortality CRT-D reduced the endpoint
randomized martality or and LYESY heart fallure hospitalizations or
CRT-D vs. ICD, heart fallura all-cause mortality and LVESW.
12 months hospitalizations CRT-D did not reduced
all-cause mortality
RAFT™ 1798 |  Double-blinded, - | =30% | =20 All-cause All-cause mortality CRT-D reduced the endpoint
randomized CRT-D mortality or and cardiovascular all-cause mortality or heart
vs. ICD heart fallure death fallure hospitalizations. In
40 months hospitalizations NYHA I, CRT-D only reduced

significantly all-cause martalicy
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Trial {ref) No. Deslgn NYHA | LVEF | QRS Primary Secondary endpolnts Main Findings
endpoints
MUSTIC-SR= 58 Single-blinded, 1] <35% | =150 6$D NYHA class, QoL, CRT-P Improved 6MWD, E B M
Crossover, peak VO LV volumes, | NYHA class, QoL peak VO, -
randomized CRT vs. MR hospitalizations, reduced LV volumes and MR
OMT, & months mortality and reduced hospitalizations
PATH-CHF 41 Slllgri‘fs::zed -V | NA | zI50 P:“;.,:g’ P:;:: ':Jlla::&?nogL gﬂ;‘[:r:?mveg l::dl—j.:d CJ;:E h P. T
COMPANION= 1520 Double-blinded M-I | =35% | =120 All-cause All-cause mortality, CRT-P and CRT-D reduced
randomized mortality or cardiac mortality all-cause mortality or
OMT vs. CRT-P/ or hospitalization hospitalization
vs. CRT-D,
|5 months
CARE-HF* 813 Drouble-blinded m-Iv | =35% | =20 All-cause All-cause mortality, CRT-P reduced all-cause
randomized mortality or MYHA class, Qol mortality and hospitalization
OMT ws. CRT-P hospitalization and Improved MYHA class and
294 months QoL
REVERSE®' 610 Double-blinded, Hi | =40% | =120 % worsened LVESY Index, CRT-HCRT-D did not change
randomized by chinical heart fallure the primary endpoint and did
CRT-0N vs. compaosite hospitalizations and not reduce all-cause mortality
CRT-OFF, endpoint all-cause morality but reduced LVESY Index and
12 months heart fallure hospitalizations.
MADIT-CRT* 1820 Single-blinded. - =30% | =130 All-cause All-cause mortality CRT-D reduced the endpoint
randomized mortality or and LVESY heart fallure hospitalizatons or
CRT-D ws. ICD, heart fallure all-cause mortality and LVESY.
12 months hospitalizations CRT-D did not reduced
all-cause mortality
RAFT I798 | Double-blinded, - | =30% | =120 All-cause All-cause mortality CRT-D reduced the endpoint
randomized CRT-D mortalicy or and cardiovascular all-cause mortality or heart
vs. ICD heart fallure death fallure hospitalizations. In
40 months hospitalizations MNYHA I, CRT-D only reduced
significantly all-cause mortalicy
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Heart J. 2013;34:2281-329.
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LVEDVi and LVEF

Powered Secondary End Point: LVESVi
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Dlouhodoby (5-lety) efekt CRT
REVERSE
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Linde C et al. Long-term impact of cardiac resynchronization therapy in mild heart failure:
5-year results from the REVERSE study. European heart journal. 2013;34:2592-9. INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY
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Dlouhodoby (9-lety) mortalitni efekt CRT
CARE-HF
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Cleland JG et al. Long-term mortality in the CARE-HF trial. European journal of heart failure. 2012;14:628-34.
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Additive principle of EB CV therapy
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Sife QRS je dulezita

<150 ms > 150 ms

...........? .............................................................. NO Beneflt

COMPANION

Benefit

CARE-HF

REYERSE

120-147 120-149 120-151 130-149 120-159 148-168 >149 >151 >159 >168

Rank-Transformed QRS width (ms)

Sipahi I, et al. Arch Intern Med, June 2011
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RAFT NYHA Class ll: CRT Beneficial Across
QRS Durations for HF Hospitalization or All-
cause Death
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Proportional odds model: QRS duration as a continuous variable -



Study name Ratio Limit limit Z-Value p-Value
LBBB COMPANION' - LBBB 076 061 095 -243 0.016
CARE-HF .32 - | BBB 070 060 083 -421 <0.0001
MADIT-CRT'21315.|BBB 045 035 058 -6.20 <0.00001
RAFT' - LBBB 065 054 079 -444 0.00001
Meta Analysis 064 052 077 -4.56 0.00001
0.
Risk Lower Upper
Study name Ratio Limit Limit Z-Value p-Value
COMPANION' -Non-LBBB 086 063 117 -096 034
CARE-HF11.32 . RBBB 081 054 122 -099 032
CARE-HF.32 . |vCD 075 024 233 -05 062
|VCD an d RBBB MADIT-CRT'21315 .RBBB 099 055 179 -003 097
MADIT-CRT'2.1315 . |vCD 144 088 236 145 015
RAFT' - RBBB 1.00 062 162 0.00 1.00
RAFT™ - IVCD 110 071 169 043 067
Meta Analysis 097 082 115 -032 0.75

Efekt CRT podle typu blokady

Risk Lower Upper

Sipahi |, et al. Am Heart J 2012;163:260-267.e3.)
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Effect of cardiac resynchronization therapy
in patients without left intraventricular

dyssynchrony

Dominique Auger "2, Gabe B. Bleeker', Matteo Bertini!, See H. Ewe,
Rutger J.van Bommel!, Tomasz G. Witkowski', Arnold C.T.Ng', Lieselotvan Erven’,
Martin ). Schalij', Jeroen ). Bax', and Victoria Delgado '*
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Auger et al. European Heart Journal (2012) 33, 913-920
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Echo-CRT

All-Cause Mortality

CRT Group e HR =1.81 (1.11, 2.93)
Control Group  s————
p=0.02
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R Nahars Years since randomization

at risk
CRT Group 404 334 267 199 132 84 56 25 ((
Control Group 405 335 269 195 141 87 62 27 ( ,EChOCRT

4 deaths in the control group and 1 death in CRT group were after (L)VAD/ Transplant and were excluded from analysis.
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Implantable Cardioverter-Defibrillators

Evaluation of Early Complications Related
to De Novo Cardioverter Defibrillator Implantation

Insights From the Ontario ICD Database

Major complications by ICD type
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m Rates of 45-Day Complications by Defibrillator Type

1 Lee et al. JACC 2010

Adjusted Hazard Ratios for Mortality According to

LI SN Presence of a Major Nondeath Complication
Within 45 Days
Hazard
Ratio 95% CI p Value
Any major complication excluding death
Adjusted for age and sex 3.79 1.69-8.51 0.001
Adjusted for age, sex, and ICD type 3.70 1.64-8.33 0.002
Minor complication
Adjusted for age and sex 112 0.35-3.62 0.85
Adjusted for age, sex, and ICD type 1.08 0.33-3.50 0.90
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Vliv odpovedi na preziti

Survival Functions
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Rickard J et al. Durability of the survival effect of CRT by level of left ventricular functional improvement: fate of "nonresponders".

Heart rhythm : the official journal of the Heart Rhythm Society. 2014;11:412-6.
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Definice response u CRT

. Klinické zlepseni

. Funkéni zmény (NYHA, 6MWT ...)

. Echo: EF, LVEDV, LVESV, parametry dysynchronie
. Biomarkery
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Definice response u CRT

. Klinické zlepseni

. Funkéni zmény (NYHA, 6MWT ...)

. Echo: EF, LVEDV, LVESV, parametry dysynchronie
. Biomarkery

. Non-progrese????
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Minimalizace / eliminace non-response

« Co ocekavame, pripadneé co ocekavajici
administratori zdravotnictvi — 100 %"?
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The New England
Journal of Medicine

©Copyright, 1991, by the Massachusetts Medical Society

Volume 325 AUGUST 1, 1991 Number 5

EFFECT OF ENALAPRIL ON SURVIVAL IN PATIENTS WITH REDUCED LEFT
VENTRICULAR EJECTION FRACTIONS AND CONGESTIVE HEART FAILURE

TuHe SOLVD INvVESTIGATORS*

50 -
40- RRR 16 % (95% CI 5-26 %); P = 0,003 160 ¢
2 _
© O o185 F
5 30- =
..2_. E 150 | p=0.019
§ 20 2 /%
B % 145 |- i
T 40 2
B o140 O placebo (n=130)
7] v enalapril (n=127)
0 P = 0.0036 a 7
T T T T T T T T T E 51
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Months ’ Bas;line 4 moixths 12 m}onths

Placebo 1284 1159 1085 1005 939 819 669 487 299
Enalapril 1285 1195 1127 1069 1010 891 697 526 333

Figure 1. Mortality Curves in the Placebo and Enalapril
Groups.

Effect of enalapril on survival in patients with reduced left ventricular ejection fractions and congestive
heart failure. The SOLVD Investigators. N Engl J Med. 1991;325:293-302.
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left ventricular dysfunction. Results of the SOLVD echocardiography substudy. Circulation. 1995;91:2573-81.




Prediktory

chybéni odpovedi dobré odpovedi

BPRT, nespecificka porucha vedeni BLRT

IKMP * QRS > 150 ms

NYHA IV « NIDCM a absence jizev
CHRI . Zenské pohlavi

Diabetes « Méné dilatovana LK
Vysokeé hladiny BNP  Mala leva sin a MR
Tézka mitralni regurgitace « Echokardiografie (?)

Vysoky vek
Saxon LA et al. Predictors of sudden cardiac death and appropriate shock in the COMPANION Trial. Circulation 2006;114(25):2766-72

Bilchick KC et al. Bundle-branch block morphology and other predictors of outcome after cardiac resynchronization therapy in Medicare
patients. Circulation. 2010;122(20):2022-30

Richardson M et al.; CARE-HF Study Steering Committee and Investigators. Predictors and treatment response with cardiac
resynchronization therapy in patients with heart failure characterized by dyssynchrony: a pre-defined analysis from the CARE-HF
trial. Eur Heart J 2007;28(15):1827-34

Cappola TP et al. Predictors of remodeling in the CRT era: influence of mitral regurgitation, BNP, and gender. J Card Falil
2006;12(3):182-8.

Xu YZ et al. Cardiac resynchronization therapy: do women benefit more thanmen? J Cardiovasc Electrophysiol 2012;23(2):172-8

Hsing JM et al. Paced left ventricular QRS width and ECG parameters predictoutcomes after cardiac resynchronization therapy:
PROSPECT-ECG substudy. Circ Arrhythm Electrophysiol 2011;4(6):851-7

Goldenberg | et al.; MADIT-CRT Executive Committee. Predictors of response to cardiac resynchronization therapy, in.the, MADIT-C
Circulation 2011;124(14):1527-36 e S ' v IKE
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Prediktory super-response

Reprodukovatelné Hure reprodukovatelné
Zeny Mala MR

Mala leva sin Z4dna TR

NIDCM Vyrazna redukce Sife QRS
Typicky LBBB Sife QRS

Stefan L, Sedlacek K et al. Small left atrium and mild mitral regurgitation predict super-response to cardiac resynchronization therapy.
Europace' 2012 Apl' € INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY
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Pokud mate cil 100 % odpovedi implantujte:

Pouze zeny s neischemickou kardiomyopatii v Casnych fazich
rozvoje (bez dilatace srdce, bez MR, bez dilatace LA) a s
typickou LBBB (> 150 ms), nejlépe ve stadiu NYHA | (max.
NYHA II).

Nemusite se obtézovat se CRTD, vystaCite si CRTP a vas
administrator vas bude chvalit, jak Setrite verejné zdroje
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Pokud jste rozumni a rozumite, ze 100 %
response neni ani u anginy, natoz u maligniho
ohemocnheni ....

MulzZete optimalizovat CRT s cilem dat vSem vasSim pacientim
maximalni prospéch z této terapie

MulZete rozumét, ze response je kontinuum od super-response az
po Skodlivy efekt CRT a snhazit tento eliminovat

KLINIKA KARDIOLOGIE n II&F



Prakticky integrativni pristup

Spravny vybér pacientt — zvazit indikaci ¢i aktivaci u téch, kde hrozi zhorseni
EKG
Zobrazovaci metody: echo, CMR

Optimalizace béhem implantace
Zobrazeni anatomie CS

Shoda polohy elektrody a informaci ze zobrazovacich metod
Elektrické mapovani - QLV

Poloha RV elektrody

Spravna programace

Po implantaci

Peclivy follow-up

Optimalizace terapie, event. zvazeni deaktivace CRT pfi znamkach
skodlivosti

RFA AVN pfi nedostateCné biventrikularni stimulaci a FiS
Remote monitoring

Redukce komplikaci, pfedevsim infekci
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Nespecificka porucha vedeni vs. LBBB

A. QRS duration over time

160 ,
140
120 -
100

R=0.92 (p<0.001)

40 @ Slope of line = 6.2 ms/year
o0 increase in QRS duration

0

QRS duration (ms)
(o]
o

2003 2005 2007 2009
Year

Strauss DG et al. Defining LBBB end the era of CRT. Am J Cardiol. 2011 e R Al ;
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Nova definice LBBB?

* QRS > 140 ms muzi)
« 130 ms (Zeny)

QS neborsSVi, V2

« Zalomeni QRS (50 - 90 ms)

Strauss DG et al. Defining LBBB end the era of CRT. Am J Cardiol. 2011 s s IKE
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Patient case - CMR
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Cumulative event-free survival
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LK elektroda - QLV

QRS and QLV Biv sim. pace
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Polasek et al. BMC Cardiovascular Disorders 2012, 12:34 IKE
Gold MR et al. HeartRhythm2013;10:988—-993 M ]\”\ \ }\ \Rl)l()l ()(]“ n
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Pozdneé aktivovana oblast LK - NavX

MAP LAT Isochronal Map
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Zaver

Non-response je pfirozeny a nevyhnutelny jev u kazde
terapie a neznamena, ze terapie sama o0 sobe je
Spatna

Response je kontinuum od super-response az po
zhorseni stavu Ci komplikace ohrozujici zivot

Minimalizace non-response spociva Vv optimalizaci
aplikace CRT u individualnich pacientu od spravné
Indikace pres informovanou implantacni strategil az
po spravny a peclivy follow-up
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