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Ritmestoornissen en
Risicostratificatie
Wanneer een ICD
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Ritmestoornissen
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A Supraventriculaire ritmestoornissen
(uit de hartboezems, vaak
atriumfibrilleren=AF)

A Ventriculaire ritmestoornissen (uit de
hartkamers, vaak ventriculaire
tachycardie=VT)
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Atriumfibrilleren

Normal heart rhythm Atrial fibrillation (AFiD)
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Sinus node
impulse

Ventricular impulses
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Normal heartbeat Atrial fibrillation

02016
MAY

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.

University Medical Center Groningen


http://www.umcg.nl/

N
—i
o
(Q\|
=
@)
I

Atriumfibrilleren T Is het erg?

A Vaak snelle hartslag, minder goed
verdragen

A Kans op hartfalen
A Kans op beroerte

A Ca. 20% vanalle HCM p at i ¢knjdt &M

AMaare. . 20% van de al

ook (maar later)
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Atriumfibrilleren en HCM
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Screenen AF bij HCM zonder 24-48 Holter elke 6-12 maand als LA grootte is momenteel de

klachten LA>45 mm enige risicofactor

Wie moet bloedverdunners Alle HCM patiénten CHADS2VASC risicoscore is niet

krijgen? gevalideerd in HCM

Welke bloedverdunner? Nieuwe orale anticoagulantia Alternatief is vitamine K
(DOACSs) antagonist

Welk anti-aritmicum? Beta-blokker, calcium antagonist, Sotalol wordt ook gebruikt om de
amiodarone, dysopiramide bijwerkingen van amiodarone te

ontduiken

Plaats catheter ablatie ? Overweeg ablatie eerder, zeker Succespercentage ablatie is

Ala lhAat AT AAanrutAlaaAiinia A Af AlAa lamiAav il 11K AA I:)lj andere

Thoraxcentrum | Cardiologie en
Cardiothoracale Chirurgie

Ablatie van boezemfibrilleren door de cardioloog en de
hartchirurg samen: de hybride ablatie
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Ventriculaire tachycardie
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Normal heartbeat VT
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A Worc
A Word

en risico-stratificatie HCM

A De belangrijkste vragen:

Ik er oud mee?
Ik net zo oud als een ander?

A Kan i

K lets doen om te voorkomen dat Ik risico

loop?

A Moet

Ik lets laten om minder risico te lopen?
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HCM: risico op plotse hartdood
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A De meeste patiénten gelukkig niet, of
een heel laag risico
A Die groep willen we niet overbehandelen

A Maar een klein gedeelte heeft wel
een verhoogd risico
A Die groep willen we adequaat behandelen



http://www.umcg.nl/

N
—i
o
(Q\|
=
@)
I

Richtlijnen

European Heart Journal Advance Access published August 29, 2015

European Heart Journal ESC GUIDELINES

EURDFEAN doi:10.1093/eurheartj/ehv316
SOCIETY OF
CARDIOLOGY®

2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

The Task Force for the Management of Patients with Ventricular
Arrhythmias and the Prevention of Sudden Cardiac Death of the
European Society of Cardiology (ESC)

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC)
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HCM Risk-SCD Calculator
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Age Yaars Age af evaluation
Maximum LV wall thickness T Transthoracic Echocardiographic measurement
Left atrial size e Left atrizl diameter defermined by M-Mode or 2D echocardiography in the parasterns! long axis
EUROPEAN piane attime revaluaton | , o
SOCIETY OF Max LVOT gradient mmHg The maximum LV oufflow gradient defermined af rest and with Valsalva provocation (frespective ES[: PO[:KET GU|DE|_|NE5
of concurrent medical ireatment) using pulsed and continuous wave Doppler from the apical three Lozl ke e
CARDIOLOGY® and five chamber views. Peak outfiow fract gradients shouid be determined using the modified SNl rdgu P
Bermawill equation: Gradient= 4°  where V iz the peak aorfic outfow velocity
Family History of 5CD O Mo O T History of sudden cardiac death in 1 or mors firsf degree relatives under 40 years of age or SCD '
= in & first degree relafive with confirmed HCM at any age (post or anfe-mortem diagnosis). HCM
Mon-sustained VT O Mo O Yas 3 consecutive ventricular beats at & rate of 120 beats per minute and =305 in duration on Holfer e 1 et e

maoniforing (minimom duration 24 hours) at or prior to evalusafion.

TOF FAPERTAIH L
FLOFS ORI

Unexplained syncope ® e History of unexplained syncope af or pior fo evaluation. m

Risk of S5CD at 5 years [%):

E5C recommendation: A

Reset

2014 ESC Guidelines on Diagnesis and Management of Hyperrophic Cardiomyopathy (Eur Hesrt J 2014 — doi: 1001083 /eurhearij'ehuZE4)
O'Mahony C et al Eur Heart J (2014) 35 (30): 2010-2020

HCM Risk-SCD shouwld not be used in:

+ Paediairic patients (<16 years)

+ Flite/competitive athietes
+ HCM associated with metabolic diseases (e.g. Anderson-Fabry disease), and syndromes (e.g. Noonan s ),

* Patients with a previous history of aborfed SCD or sustained veniricular armhyihmia who should be treated with an ICD for secondary
prevertion.

Caution should be exercised when assessing the SCD in patrents following invasive reduction in left ventricular outflow tract obstruction with
myectomy or alcohol septal ablation.
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CM Risk-SCD Calculator
Age atf evalustion
Maximum LV wall thi Transthoracic Echocardiographic measurement

Left atrial size Left atrizl diameter defermined by M-Mode or 2D echocardiography in the parasterns! long axis
EUROPEAN plane at time o eyaluaton
SOCIETY OF Max LVOT gradient mmHg The maximum LV oufflow gradient defermined af rest and with Valsalva provocation (frespective ES[: PO[:KET GU|DE|_|NE5
® of concurrent medical ireatment) using pulsed and continuous wave Doppler from the apical three Lozl ke e

CARDIOLOGY and five chamber views. Peak outfiow fract gradients should be determined using the modified vt s B Sttt it e

Bermawill equation: Gradient= 4°  where V iz the peak aorfic outfow velocity
Family History of 5CD O Mo O Yes History of sudden cardiac death in 1 or mors firsf degree relatives under 40 years of age or SCD '
in & first degree relafive with confirmed HCM at any age (post or anfe-mortem diagnosis). HCM
Non-sustained VT O Mo O Yas 3 consecutive ventricular beats at & rate of 120 beats per minute and =305 in duration on Holfer T

monitaring (minimum duration 24 hours) at or prior to evalustion. e 106 "‘?”’f{*"‘"l*il

Unexplained syncope ® e History of unexplained syncope af or pior fo evaluation. m

Risk of S5CD at 5 years [%):

E5C recommendation: A

2014 ESC Guidelines on Diagnesis and Management of Hyperrophic Cardiomyopathy (Eur Hesrt J 2014 — doi: 1001083 /eurhearij'ehuZE4)
O'Mahony C et al Eur Heart J (2014) 35 (30): 2010-2020

HCM Risk-SCD shouwld not be used in:

+ Paediairic patients (<16 years)

+ Flite/competitive athietes

+ HCM associated with metabolic diseases (e.g. Anderson-Fabry disease), and syndromes (e.g. Noonan s ),

* Patients with a previous history of aborfed SCD or sustained veniricular armhyihmia who should be treated with an ICD for secondary
prevertion.

Caution should be exercised when assessing the SCD in patrents following invasive reduction in left ventricular outflow tract obstruction with
myectomy or alcohol septal ablation.

Leeftijd: hoe ouder, hoe lager het risico
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HCM Risk-SCD Calculator

Age af evaluation
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Maximum LV wall Transthoracic Echocardiographic measurement

1 eft atrial diameter defermined by M-Mode or 20 echocardiography in the parasfernal long axis

EUROPEAN LS G e
SOCIETY OF Ll - The maimum LV outfow gradient determind at rest and with Vaisaiva provocation (irespectve £ POCKET GUIDELINES
of concurrent medical ireatment) using pulsed and continuous wave Doppler from the apical three e ke
CARDIOLOGY® snd five chamber views. Peak outfiow frsct gradients should be determined using the modified e e g
Bermawill equation: Gradient= 4°  where V iz the peak aorfic outfow velocity
Family Histary of 5CD O he O History of sudden cardiac death in 1 or mare first degree relatives under 40 years of age or SCD v
= in a first degree relative with confirmed HCM at any age (post or ants-martem diagnosis). HCM
Non-sustained VT . e 3 conzecutive ventricufar beats at & rate of 120 beats per minute and <30s in duration on Haoifer B 1 e nen
= monitoring (minimum duration 24 hours) at or prior to evaluation. ' :'_'.':'l-;.ff;i._:'i'lﬁ -n_:“m_é;-'u' '
Unexplained syncape CRRCFRORT

@[ @5 History of unsxplained syncope af or prior fo evaluation. - @

Risk of S5CD at 5 years [%):

E5C recommendation: A

2014 ESC Guidelines on Diagnesis and Management of Hyperrophic Cardiomyopathy (Eur Hesrt J 2014 — doi: 1001083 /eurhearij'ehuZE4)

OMshony C et sl Eur Heart J (2014) 35 {30): 2010-2020

HCM Risk-SCD shouwld not be used in:

+ Paediairic patients (<16 years)

+ Flite/competitive athietes
+ HCM associated with metabolic diseases (e.g. Anderson-Fabry disease), and syndromes (e.g. Noonan s ),

* Patients with a previous history of aborfed SCD or sustained veniricular armhyihmia who should be treated with an ICD for secondary
prevertion.

Caution should be exercised when assessing the SCD in patrents following invasive reduction in left ventricular outflow tract obstruction with
myectomy or alcohol septal ablation.

Septum: hoe dikker, hoe hoger het risico
Linker boezem: hoe groter, hoe hoger het risico

&
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HCM Risk-SCD Calculator
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Age Yaars Age af evaluation
Maximum LV wall thickness T Transthoracic Echocardiographic measurement
Left atrial sizg Left atrial diameter defermined by M-Mode or 20 echocandiography in the parastemal long axis
EUROPEAN plane at time o eyaluaton
SOCIETY OF Max LV gradient mmHg ?EMLV%WMHMWWVMM(MW!W ES[:PO[:KET GU|DE|_|NE5
concument medical ‘ment) using puised and continuowus wave Doppler from the apical three [ ————
CARDIOLOGY® and five chamber views. Peak outfiow fract gradients should be determined using the modified e e g
Bermawill equation: Gradient= 4°  where V iz the peak aorfic outfow velocity
Family History of 5CD O Mo O T History of sudden cardiac death in 1 or mors firsf degree relatives under 40 years of age or SCD '
= in & first degree relafive with confirmed HCM at any age (post or anfe-mortem diagnosis). HCM
Mun A Lan i e T 3 consecutive ventricular beats at & rate of 120 beats per minute and <305 in duration on Holfer R
monitaring (mirimum duration 24 hours) at or prior o evaluation. ST0F FPETI

THORTH
Unexplained syncope -

PONTr S History of unexplained syncope af or pior fo evaluation.

Risk of S5CD at 5 years [%):

E5C recommendation: A

2014 ESC Guidelines on Diagnesis and Management of Hyperrophic Cardiomyopathy (Eur Hesrt J 2014 — doi: 1001083 /eurhearij'ehuZE4)
O'Mahony C et al Eur Heart J (2014) 35 (30): 2010-2020

HCM Risk-SCD shouwld not be used in:

+ Paediairic patients (<16 years)

+ Flite/competitive athietes
+ HCM associated with metabolic diseases (e.g. Anderson-Fabry disease), and syndromes (e.g. Noonan s ),

* Patients with a previous history of aborfed SCD or sustained veniricular armhyihmia who should be treated with an ICD for secondary
prevertion.

Caution should be exercised when assessing the SCD in patrents following invasive reduction in left ventricular outflow tract obstruction with
myectomy or alcohol septal ablation.

LVOT gradient: hoe hoger, hoe hoger het risico
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HCM Risk-SCD Calculator
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Age Yaars Age af evaluation
Maximum LV wall thickness T Transthoracic Echocardiographic measurement
Left atrial size e Left atrizl diameter defermined by M-Mode or 2D echocardiography in the parasterns! long axis
EUROPEAN plane &t time of evalustion
SOCIETY OF Max LVOT gradient mmHg The maximum LV oufflow gradient defermined af rest and with Valsalva provocation (frespective ES[:PO[:KET GU|DE|_|NE5
of concurrent medical treatment) wsing pulsed and continuous wave Doppler from the apical three [P —
CARDIOLOGY® and five chamber views. Peak outfiow fract gradients should be determined using the modified e e g
Bermawill equation: Gradient= 4°  where V iz the peak aorfic outfow velocity
Family History of 5CD Ol e O 1o History of sudden cardiac death in 1 or mors firsf degree relatives under 40 years of age or SCD '
= in & first degree relafive with confirmed HCM at any age (post or anfe-mortem diagnosis). HCM

Non-sustained VT 3 consecutive ventricuiar beats at & rate of 120 beats per minute and <305 in duration on Holfer

Do O es monitoring (minimum duration 24 Rours) at or prior to evalustion.

BUELLRL e L PR D AR
e L i.TLi l'l‘_f‘T L

History of unsxplained syncope af or prior fo evaluation. . @

Risk of S5CD at 5 years [%):

Unexplained syncope ® e -

E5C recommendation: A

2014 ESC Guidelines on Diagnesis and Management of Hyperrophic Cardiomyopathy (Eur Hesrt J 2014 — doi: 1001083 /eurhearij'ehuZE4)

OMshony C et sl Eur Heart J (2014) 35 {30): 2010-2020

HCM Risk-SCD shouwld not be used in:
+ Paediairic patients (<16 years)
+ Flite/competitive athietes
+ HCM associated with metabolic diseases (e.g. Anderson-Fabry disease), and syndromes (e.g. Noonan s

2).
* Patients with a previous history of aborfed SCD or sustained veniricular armhyihmia who should be treated with an ICD for secondary
prevertion.

Caution should be exercised when assessing the SCD in patrents following invasive reduction in left ventricular outflow tract obstruction with
myectomy or alcohol septal ablation.

Eerste graads verwant plots overleden < 40 jaar (of bekende HCM met SCD)
Non sustained kamer tachycardie (Holter)
Onverklaarde syncope
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RiIsIco stratificatie
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A Modellen zijn alleen geijkt op
patienten met HCM, niet op
asymptomatische mutatiedragers!

A Omdat het risico alleen berekend kan
worden door lange tijd de gegevens
bij te houden, zijn de elementen van
de score verouderd (bijv. geen MRI)
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RISICO
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A <4% - geen ICD
A 4-6% - ICD overwegen
A 6% - ICD wordt aangeraden

AMaar e. ni ks moet
A Individuele overwegingen
A Goede voorlichting



http://www.umcg.nl/

Voorbeeld
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A Man, 33 jaar oud

A Septum 23 mm

A LA 38 mm, LVOT 10 mm Hg
A Vader SCD 35 jaar

ANS-VT: nee, collaps : nee

A 5-jaars risico op SCD : 3,95 %
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Voorbeeld
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A Man, 23 jaar oud

A Septum 23 mm

ALA 38 mm, LVOT 10 mm Hg
A Vader SCD 35 jaar

ANS-VT: nee, collaps : nee

A 5-jaars risico op SCD : 4,71 %
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Voorbeeld
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A Man, 23 jaar oud

A Septum 23 mm

A LA 40 mm, LVOT 60 mm Hg
A Vader SCD 35 jaar

ANS-VT: nee, collaps : nee

A 5-jaars risico op SCD : 6,16 %
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Validatie studie Erasmus MC

Table 1.  Clinical Characteristics of 706 Hypertrophic
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Cardiomyopathy Patients o
Patients Patients B \
All With Without
(n=706) SCD (n=42) SCD (n=664) @©
Female 242 (34) 10 (24) 232 (35) <
Age,y 49+16 44+17 50+16
NYHA llI/IV 232 (33) 19 (41) 213 (32) Ty g
Atrial fibrillation 170 (24) 15 (36) 155 (23) %
Left ventricular wall thickness, mm  20+5 23x5 20x5 % o
Left atrial diameter, mm 45+8 49+9 45+7 0 o 7
Maximal LVOT gradient, mmHg 48+44 48+43 48+44
Surgical myectomy 139 (20) 6(14) 133 (20) ~
Septal ablation 109 (15) 10 (24) 99 (15) o
Family history of SCD 141 (20) 14 (33) 127 (19)
Syncope 72 (10) 7(17) 65 (10) o
Left ventricular wall thickness 46 (7) 8(19) 38 (6) S i , : - - :
=30 mm 0.0 0.2 0.4 0.6 0.8 1.0
Non-sustained ventricular 157 (22) 16 (38) 141 (21)
tachycardia
Abnormal blood pressure during 89(13) 5(12) 84 (13) 10.07 Cpredicted
exercise Mobserved
0 risk factors 345 (49) 12 (29) 333 (50) % 8.0
1 risk factor 245 (35) 17 (40) 228 (34) 2
>2 risk factors 116 (16) 13 (31) 103 (16) § 6.0
g 4.07
"
2.07
% 4
‘Q@"’;' 0.0 (0-2%) 2(2-4%) 3(4-6%) 4 (>6%)

Risk group
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Limitaties risk score
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A Genetische varianten
A MRI/litteken

A Bijkomende hartziekten (LV
dysfunctie, infarct/litteken)
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Beta-blokkers, calcium antagonisten en
septum reductie en risico op plotse dood
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perhexiline [l ¢ Propafenone 11
statins [ 1 ACE-I im
Propafencne [ ! Statins -21
ace-1 [l Perhexilline [N 46
arss [N ares [ 95
pisopyramide [N wifedipine [N 151
amiodarone [N 5 Disopyramide _1?9
Nitedipine [ © Amiodarone [N 217
Beta-blockers ]k Beta-blockers (I 301

verapamil/Diltiazem | 15 verapamil /pittiazerm [ 422
B Number of studies 8 Number of patients

Figure 2 Number of hypertrophic cardiomyopathy pharmacological studies (A) and number of patients enrolled (B), based on the type of
drug employed. ACE-l, angiotensin converting enzyme inhibitors; ARBs, angiotensin receptor blockers.

A Kleine onderzoeken T geen harde aanbevelingen

A Myectomie: kans op V T dijkt af te nemen, maar niet
goed onderzocht

. 1_.\:\3 s
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Implanteren we te veel I

Primary Prevention

C D amsNederland?

Secondary Prevention

DPP6

PLN

LMNAJ:

J!diopathic
Jfamilial VF

30 -
PLN
. s
32 20
§ 8
£ S
we
‘_é 10 4
0
£ 10 A
@
ES
T3
S 20 A -
£
30 - 30 -
Total (N) 29 36 14 14 30 23 12 8 46
Median follow-up (months) 48 30 46 32 35 28 39 33 65
Appropriate shocks (N) 0 4 1 3 0 1 6 1 7
Serious harm (N) 8 10 3 3 9 9 4 3 18

Olde Nordkamp et al. Circ A&E 2013

31 41 33 2 1 8
68 61 64 69 65 55
7 15 18 2 0 6
13 16 13 1 0 2



http://www.umcg.nl/
http://www.umcg.nl/NL
http://www.umcg.nl/NL
http://www.umcg.nl/NL

HCM 2017

Bardy GH et al. NEJM 2010
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Table 2
ESC guidelines.

Mag Ik blijven sporten?

Low dynamic

Moderate dynamic

High dynamic

Low static

Moderate static

High static

Bowling
Cricket
Golf
Riflery

Auto-racing
Diving
Equestrian
Motorcycling
Gymnastics
Karate/judo
Sailing
Archering

Bobsledding
Field events
(throwing)
Luge

Rock climbing
Waterskiing
Weight lifting
Windsurfing

Fencing

Table tennis
Tennis (doubles)
Volleyball
Baseball/softball

Field events
(jumping)
Figure skating
Lacrosse
Running (sprint)

Bodybuilding
Downhill skiing
Wrestling
Snow boarding

Badminton

Race walking
Running (marathon)
Cross-country skiing
Squash

Basketball

Biathlon

Ice hockey

Field hockey

Rugby

Soccer
Cross-country skiing
Running (mid/long)
Swimming

Tennis (single)
Team handball

Boxing
Canoeing
Kayaking
Cycling
Decathlon
Rowing
Speed skating
Triathlon

Adanted and madified fram Pallicria ot al 44
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RiIsIcO re-stratificatie

A Om de hoeveel tijd?
A Klinische situatie/Echo/Holter/Familie

A Eens ICD altijd ICD? Nee!

A Effect septum-reductie?
A Belang genetische mutatie ?
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Conclusies
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A Ritmestoornissen zijn een belangrijke
complicatie bl HCM
A AF
AVT

A Risicostratificatie is lastig, maar er
zljn gevalideerde scores

A Mensenwerk, individuele
overwegingen spelen altijd een rol
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