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Jak na vzacnejsi typy KMP?

Pohled arytmologa

* Diagnostika
— Ma pacient specificky typ KMP? Je pritomen
arytmogenni substrat?

 Rizikova stratifikace

— Jak vysoke je riziko malignich komorovych
tachykardii”?
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Diagnostika

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY -
KLINIKA KARDIOLOGIE n III%/F



Diagnosticky postup u pacienta se setrvalou KT
(upraveno z doporucenych postupu ESC 2015)

Anamnéza srde¢niho onemocnéni (angina pectoris, namahova dusnost)
Rodinna anamnéza NSS (vék<35 let)
EKG béhem arytmie a pfi sinusovém rytmu

ECHO
Akutni IM ICHS nepravdépodobnal/vylouéena:
Anamnéza IM se znamkami -dalsi vysetreni (holter, ergometrie,
ischemie MRI, CT, biopsie,
Suspekce na ICHS elektrofyziologické, genetické vys.)
/\
Jiné organické srdeéni Absence srdeéniho
onemocnéni (chlopenni onemocnéni
vada, DKMP, sarkoidosa) (idiopaticka KT)
v
Urgentni SKG a kompletni Specificka terapie dle
revaskularizace zakladniho onemocnéni

. /

Konzultace/odeslani pacienta do kardiocentra ke zhodnoceni:
erizika NSS, indikace k ICD a ablaci, ev. nasazeni antiarytmik M




Diagnostika neischemickych
KMP

Genetické vysetreni, laboratorni
diagnostika

Zobrazovaci metody (echo, CT, MRI)

Biopsie, hemodynamicke vysetreni,
angiografie

Funkcni diagnostika arytmogenniho substratu
— Neinvazivni — EKG, holter, SAECG...
— Invazivni

* Programovana stimulace komor
» Elektroanatomické mapovani
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Rizikova stratifikace pomoci MRI

« 399pts bez dysfunkce LK o

+ Pram. EF LK 50%, 25% o T NeleE
ma LGE na MRI § 04 -

e Cil NSS ¢i resuscitovana ":g 03 ]
obehova zastava g 02 '

 Follow up 4.6 roku o

* Nalez LGE vyrazne - | T
Zvyéll riZikO NSS él ’ ’ Follow-Up 'I?ime (Years) ° °
KPCR (18% vs 2%, HR | s 26 w08 54
9.2, p<0,001) oF 1o 89 53 23 10
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Programovana stimulace

komor
,\ﬂ_\/\.wiviwmw » Indukce arytmii pomoci
A~ série extrastimulu
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VMMM * Prognosticky vyznam
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Invazivni diagnostika arytmogenniho substratu
3D elektroanatomické mapovani

: - « Sekvencni snimani
potencialu z
endo/epikardu
mapovacim katetrem

 Hodnoceni:
— Voltaze
— Charakteru signalu

(fragmentace, pozdni
potencialy)




Rizikova stratifikace

Prediction is very difficult, especially if it is about
the future.
Niels Bohr
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Prevence NSS u pacientu se

strukturalnim onemocnenim srdce
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Primarni prevence - SCD Heft Trial

A Ischemic CHF

Mortality Rate

No. at Risk
Amiodarone
Placebe

ICD therapy

Amiodarone vs. placebo
ICD therapy vs. placebo
0.5

Hazard Ratio (97.5% Cl)
1.05 (0.81-1.36)
0.79 (0.60-1.04)

P Value
0.66
0.05

Placebo
..(5-yr event rate, 0.432)
0.4+
Amiodarone —
(S-yr event rate, 0.417) Z ~
o ”
0.3 & J,__r"'l ICD therapy
i (5yrevent rate, 0.359)
0.2
0.1+
0.0 T T T T T T T T 1
0 12 24 36 48 60
Months of Follow-up
426 384 346 227 130 46
453 415 370 244 152 43
431 395 365 244 144 48

B Nonischemic CHF

Mortality Rate

No. at Risk
Amiodarone
Placebo

ICD therapy

Amiodarone vs. placebo
ICD therapy vs. placebo
0.5

Hazard Ratio (97.5% Cl)
1.07 (0.76-1.51)
0.73 (0.50-1.07)

P Value

0.06

0.4+
Placebo
0.3 (5-yr event rate, 0.279)
nad Amiodarone — 3
g (5-yr event rate, 0.258) %= T ?ICD therapy
=" T (5-yr event rate, 0.214)
e 27
T e
F
2
T
0.0 = T T T T T T T 1
0 12 24 36 48 60
Months of Follow-up
419 388 369 257 150 51
394 382 354 261 152 41
398 383 368 257 160 55

Bardy NEJM 2005

2521 pts s EF LK <35%

48% Neischemicka
KMP

Randomizovani:

— Konvencéni terapie CHSS
— Konvencni terapie + amio
— Konvencni terapie + ICD

ICD |riziko umrti 0 23%

Nebyl rozdil v etiologi
srdecniho selhani
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DANISH trial

All-cause mortality

1116pts with nonischemic
CMP randomized

— 1CD 556pts
— control 560pts

Follow up 67months

Primary prophylactic ICD
did not reduce the primary
endpoint of long-term all-
cause mortality.

Kober L, NEJM 2016

06 08 10
| | | |

0.4

Cumulative event rate

0.2

0.0

o

560

556

£ m™e NEW ENGLAND
§ 7 JOURNAL of MEDICINE

| ORIGINAL ARTICLE ”

Defibrillator Implantation in Patients with
Nonischemic Systolic Heart Failure

120 died in the ICD group and 131 in the control group
Hazard ratio = 0.87 (0.68 — 1.12)

P=0.28
Controls
ICD
1 2 3 4 5 6 7 8
Years
540 517 438 344 248 169 88 12 Controls
540 526 451 358 272 186 107 17 ICD
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Rizikova stratifikace NICM
Guidelines 2017

(Patients with NICM )

NICM due to
LMNA mutation

Class lI-lI
HF and
LVEF =35%

SCA survivor
sustained VT
(spontaneous/
inducible)

Symptoms
concerning
for VA

and 2° risk
factors

Yes Yes

Yes
Arrythmogenic ICD ICD
D rgfnwge candidate® andidate®
candidate?
suspected
_ Yes No, due to newly Yes
Yes Etlology uncertain diagnosed HF
(<3 mo GDMT)
Amiodarone ( lCD (EP StUdY or not on optimal ICD
(CI 1Ib) (Class E); (Class lla) GDMT (Class lla)

If chss|t|\re—I

If LVEF <35%
nd CWCD
Class II-Ill (Class lIb)
HF

Reassess
LVEF =3mo
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Al Khatib SM, et al. JACC 2017



Limitace rizikove stratifikace
zalozene primarne na EF LK

» Jak postupovat u pacientu s primarnim
postizenim prave komory?

 Jak na specificke typy KMP s vysokym
rizikem NSS?

» Jak postupovat u pacientu s hrani¢ni
funkci LK (35-50%)
— 70% nemocnych s NSS maji EF>35%

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY -
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Mutace Lamin A/C

e 5-8% familiarnich KMP

* Klinicky: progresivhi DKMP s AVB
a arytmiemi, mozna kombinace s
svalovou dystrofii a progerii

* Nahla smrt je neCastejsim
projevem onemocnéni (46%),
objevuje se jeste pred rozvojem
systolické dysfunkce

« Rizikové faktory asociovane s
SCD:

— EF <45%, muz, nonmissesense mutace,
prodlouzené PR

van Rijsingen et al JACC 2012
Hasselberg N et al Europace 2014




Rizikova stratifikace - HKMP

HCM Risk-SCD Calculator

Age 135 Years Age at evaluation ..
>6% rizika NSS/5 let
Maximum LV 1g mm Transthoracic Echocardiographic measurement
wall thickness ° Implantace ICD
Left atrial size 46 mm Lett atrial diameter determined by M-Mode or 2D echocardiography d O pO ru ée N
in the parasternal long axis plane at time of evaluation
-RO 171
Max LVOT 46 mmHg The maximum LV outflow gradient determined at rest and with 4 6 /0 rzi ka N SS/ 5 Iet
radient Valsalva provocation (irrespective of concurrent medical treatment)
J using pulsed and continuous wave Doppler from the apical three e |m P lantace ICD lze
and five chamber views. Peak outflow tract gradients should be Y t
determined using the modified Bernouilli equation: Gradient= 4V 2, ZvalZi
where V is the peak aortic outflow velocity ..
; . . _ , <4% rizika NSS/5 let
Family History No O Yes History of sudden cardiac death in 1 or more first degree relatives
of SCD under 40 years of age or SCD in a first degree relative with ~ Im Iant ace se
confirmed HCM at any age (post or ante-mortem diagnosis). p
Non-sustained - No @© 3 consecutive ventricular beats at a rate of 120 beats per minute and S p ISe N ed 0] pO ru CUJ e
© No @ Yes : . Y .. :
VT <30s in duration on Holter monitoring (minimum duration 24 hours)
at or prior to evaluation.
i History of unexplained syncope at or prior to evaluation. :
syncope .
veku
Neni vhodny pro
Risk of SCD at 5

years (%):

6.47 stradave choroby

ESC recommen-
dation:

ICD should be considered

£ A EXPERIMENTALNI MEDICINY

KLINIKA KARDIOLOGIE

n IKE
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http://doc2do.com/hcm/webHCM.html



Arytmogenni kardiomyopatie
pravé komory (ARVC)

Vrozene srdeCni onemocneéni
charakterizovano fibrolipomatozni B
premenou svaloviny prave komory a ‘
paroxysmy komorovych tachykardii |

NejCasteji byvaji postizeny oblasti

vytokového traktu, lateralni stény a 4 "R
hrotu prave komory — ,trojuhelnik PN

a1l o&na sténa pii ' rot prave
d yS D I aZzle triEuspidéItni chlpopni ] k;rﬁory

Stanoveni diagnosy ARVC miuze byt v nékterych pripadech obtizné, ze
zobrazovacich technik je pouzivano ECHO, magneticka rezonance (MRI)
€i novéji elektroanatomické (EA) mapovani?

1Corrado, Heart 2000 KLINIKA KARDIOLOGIE dﬁ

2Corrado JACC 2008



Rizikova stratifikace ARVC

Flow chart for ICD implantation

Intermediate risk

>1 major risk factors*:

-Aborted SCD due to FV - Synco : > -No risk fact
-Severe dysfunction of - Moderate dysfunction

RV, LV, or both of RV, LV or both

ICD should be
considered
(Class Ila)

ICD may be —
considered ICD non indicated
(Class IIb) (Class III)

ICD indicated
(Class I)

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY ad
KLINIKA KARDIOLOGIE n II§/IE
Corrado EHJ 2015



Rizikova stratifikace ARVC

Table 3 Continued

Risk factor

Biventricular dysfunction

Heart failure

Young age

Male gender

Complex genotype

Proband status

Inducible VT/VF

Extent of electroanatomic
scar on RV endocardial
voltage mapping

Fragmented electrograms
on RV endocardial
voltage mapping

Definition

Echocardiographic RV and LV dysfunction
(EF <<50%)

Clinical signs of RV heart failure

Clinical signs or symptoms of congestive
heart failure

Per 5 years increment
Per 1 year increment

Compound or digenic heterozygosisity

First family member affected by the genetic
defect who seeks medical attention
because of the occurrence of clinical
manifestations

VT or VF that lasted >30 s or required
termination because of haemodynamic
compromise

N/A

N/A

VT that lasted =30 s or required
termination because of haemodynamic
compromise. Induction of VF not
considered

low-voltage (<<0.5 mV) areas on bipolar
electroanatomic voltage mapping. Per
5% increment.

Multiple (> 3) discrete deflections,
amplitude <<1.5 mV, and duration
>100 ms

Corrado EHJ 2015

Patients, n

130

61

132
108

215

134

134

215

84

60

62

69

95

Study endpoint

Cardiac death and heart
transplantation (SCD in 30%, heart
failure death in 30%, death of
unknown cause in 5%, heart
transplantation in 35%)

Cardiac death (SCD in 33% and heart
failure in 67%)

Cardiac death and heart
transplantation (SCD in 53%, heart
failure death in 13%, heart
transplantation in 34%)

ICD interventions on rapid VT/VF

ICD interventions on rapid VT/VF

Composite (cardiac arrest in 9%, ICD
intervention in 22%, sustained VT in
69%)

Composite (SCD in 5%, cardiac arrest
27%, sustained VT 64%, ICD shock
5%)

Composite (SCD in 5%, cardiac arrest
27%, sustained VT 64%, ICD shock
5%)

Composite (cardiac arrest in 9%, ICD
intervention in 22%, sustained VT in
69%)

Any appropriate ICD intervention

Any appropriate ICD intervention

ICD intervention on fast VT/VF

Composite (cardiac death in 13%,
heart transplantation in 10%,
unstable VT/VF in 70%, syncope in
7%).

Composite arrhythmic (SCD in 5%,
ICD intervention in 37%, sustained
VT in 58%)

Any appropriate ICD intervention

137

N/A

0.77
N/A

18

276

371

77

45

2.16
N/A
25

1.6

95% Cl

2.17-17.5

2.58-71.4

N/A

0.57-0.96
N/A

12-28

1.19-641

1.54-8.92

28-225

14-15.0

0.94-5.0
N/A
10-62

1.2-19

1.8-2518

P-value

0.002

<0.05

0.007
0.03

0.004

0.02

0.003

<0.001

0.013

0.069°
N/A
0.04

<0.001

0.015
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Arytmogenni KMP levé komory

Mutace v genu pro desmoplakin

Electroanatomical voltage endocardial maps

LV (RAO view) RV (PA view)
0.51m¥ o ﬁ 2,21 mv g -~

2.05 3.95

Short axis
ventricle view

.

o

N\

_—

Voltage epi map in INF view:-

Q Late potentials (150-200ms beyond QRS onset) Long S-QRS duration



Sarkoidoza
LZG9'ZL~#

. -Left
v_entricle
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Rizikova stratifikace
Sarkolidoza

Syncope, and/or

SCA survivor extensive scar by
[Pat'eé’affc‘;'&ﬁgi?d'ac ciher spontanceus el oA
P and/or a candidate for

or inducible

permanent pacemaker,

ICD
candidate*

Na

KLINIKA KARDIOLOGIE - M

EP study
or ICDT
Class lla)

Ye Immunosuppression
(Class lla)

Al Khatib SM, et al. JACC 2017




Zavery

Neischemické KMP maji vyrazne variabilni arytmogenni
substrat, ktery zavisi zakladnim onemocneni, Casté je
jeho epikardialni ulozeni

Kritickeé je presné urceni typu KMP (MRI, genetika)
Rizikova stratifikace NSS zalozena pouze na EF LK
(<35%) u neischemickych KMP neni dostacujici

V pfipadé familiarnich KMP je tfeba vySetfit rodinné
prislusniky

Vzhledem ke komplexnosti problematiky je vhodna
centralizace pece na specializovana pracoviste
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