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S. aritmogene famlllarl. mtroduzmne

Gruppo eterogeneo di  malattie | ﬁwJ 4 T

| | ', | .. '.""l i
genetiche (cardiomiopatie + disordini | '

b B £
elettrici primari) associate a rischio di [ r“_—r\f/ T ﬂr\q

morte cardiaca improvvisa (SCD: ﬂ'_/\ v\} [\{\M\/\W !

Sudden Cardiac Death)

RonT ]
| PMVT degeneration

Morte improvvisa (SUD: Sudden

Unexplained Death) # SCD

Una delle cause principali di SCD in _ndl N\ |h*.‘af,~wd|| Iﬁ
I

\ (L]
WH

" Torsades de pointes :

—

QT prolongation hor

anamnesi familiare F@ 24enne, LQTS tipo 2

Kim YG, et al. Inherited arrhythmia syndrome predisposing to sudden cardiac

pOSitiva per SUD death. Korean J Intern Med. 2021;36(3):527-538.




Morte cardiaca improvvisa (SCD): cause

Popolazione generale Giovani (=40 anni)

~89 sindromi

Other 9% ‘ aritmogene ereditarie

Aortic dissection 4%

HCM 4%

ARVC 5% Unexplained 40%

Myocarditis 7%

DCM 7%

@ Coronary heart disease C;I)'ronary;g,e{,ry
@ Cardiomyopathies (DCM, HCM, ARVC) D o isease
@ Inherited arrhythmia syndromes (LQT, BrS, CPVT, ERS ~240%o:

_ Potenzialmente
@ Valvular heart disease Causa —

>50%
Others certa

NB: netta differenza in malattia coronarica (comunque Sistema Socio Sanitario
presente anche nei giovani) fggfgﬁaiu

Srinivasan NT, Schilling R]. Sudden cardiac death and arrhythmias. Arrhythmia Electrophysiol Rev. 2018;7(2):111-117. ASST E!ergclmo Est
Isbister J, Semsarian C. Cardiovascular genomics and sudden cardiac death in the young. Aust J Gen Pract. 2019;48(3):90-95.




SCD: eta e rischio aritmico

Genetic risks and triggers Age at Dominant subtype Genetic risks and triggers Age at Dominant subtype
for VA/ISCD for VA/SCD VAISCD of VA (%)

&5

CAD

- V{m

« LQTS e CPVT: pz pediatrici e giovani (<30 anni), Mg=F®?
Cardiomiopatie + S. di Brugada: giovani adulti e adulti <50 anni, Mg>F?

Malattia coronarica (acuta o cronica): adulti >40 anni, Mg prima di F?

Sistema Socio Sanitario

S. aritmogene = PVT VS CMP = MVT Regione

Lombardia
ASST Bergamo Est

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac
death. Eur Heart J. 2022;43(40):3997-4126.




S. aritmogene familiari: diagnosi

Congenital LATS Brugada syndrome CPVT Sars ARVC

v Repeated QTc = 480 ms v ST elevation =2 mm, v Bidirectional v Repeated ¥ Epsilon wave
or = 460 ms with coved 5T, WT during OTc= 340 ms at end of
unexplained syncope T wave inversion in V1-V2 exercise or = 360 ms QRS inV1-2
when accompanied by a
confirmed pathogenic
mutation, a family history of
Echocardiogram S0TS or sudden death at

CAG bt V2 age <40 years, orsurvival | S
from a VT/VF episodesinthe | 1 /l1af |
3 absence of heart disease =
P

Holter

Exercise test
SA-ECG

[ Drug provocation test”

EP study ‘

DDx) Brugada phenocopy

Implantable
loop recorder

Genetic testing®

Idiopathic VF

S ————— ||+

NB: test provocativi, SEF ¢ Loop Recorder per éégmne

Lombardia

stratificare rischio e/o confermare diagnosi ASST Bergamo Est

DFLIA FROVINGA D BERGAVE Kim YG, et al. Inherited arrhythmia syndrome predisposing to sudden cardiac death. Korean J Intern Med. 2021;36(3):527-538.




S. del QT lungo congenito (LQTS)

LQTS = prolungamento intervallo
QTc

LQTS congenito # acquisito (es.
iatrogeno da farmaci, disionie, ecc)
Trigger aritmico =  attivazione
adrenergica

Eta media di presentazione: 14
anni

Tasso annuo di SCD: 0.5% in

asintomatici, 5% in pz con sincopi
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Sistema Socio Sanitario

Regione
Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of ASST Eergclmo Est

sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.

Wilde AAM, et al. Diagnosis, management and therapeutic strategies for congenital long QT syndrome. Heart. 2022;108(5):332-338.
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LQTS: forme principali (1)

Multiple forme (>10), di cui molte
disputate da alcuni autori

Forme principali:
>90% dei

geneticamente

LQTS 1-3,
casi di LQTS confermati
Forme AD isolate (senza manifestazioni
extracardiache): prevalenza 1:2500
Forme AD
extracardiache:
Syndrome (LQT7),
(LQT8)
Forme AR

con manifestazioni
Andersen-Tawil

Timothy Syndrome

) Jervell and Lange-Nielsen Syndrome

NB: stesso gene di BrS

Table 1

Classification of genetic evidence by the Clinical Genome

Resource (ClinGen) for genes previously associated with LQTS

Gene

Protein

Level of evidence

AKAP9
ANK2
CACNATC

CALMT
CALM2
CALM3
CAV3
KCNET

KCNEZ

A kinase anchor protein 9
Ankyrin-2

Calcium voltage-gated channel oe1c

subunit
Calmodulin-1
Calmodulin-2
Calmodulin-3
Caveolin-3

Potassium voltage-gated channel
subfamily E regulatory subunit 1
Potassium voltage-gated channel
subfamily E regulatory subunit 1

Disputed
Disputed
Moderate

Definitive
Definitive
Definitive
Limited

Disputed

Disputed

KCNHZ

Potassium voltage-gated channel

suhfamilg H member 2

Definitive LQTS 2

KCNJ2

KCNJS

Potassium voltage-gated channel
subfamily J member 2

Potassium voltage-gated channel
subfamily J member 5

Limited

Disputed

K
con sordita congenita: Lmdﬂ

(&[]

Potassium voltage-gated channel
subfamily Q member 2

Definitive L QT S1

goarum voltage-gated channel B
subunit 4

Disputed

SCNSA

Sodium channel voltage-gated o
subunit 5

Definitive L QT S3

SNTAT
TRDN

Syntrophin o1
Triadin

Disputed
strong

Wilde AAM, et al. Diagnosis, management and therapeutic strategies for congenital long QT syndrome. Heart. 2022;108(5):332-338.




LQTS: forme principali (2)

Gene KONQOT

|t ""y'-

. i

QT change with exercise Failure to shorien Normal Supranormal

Exercise d?.-_!:

(swimming!

Main trigger of events

Aronsal ' ' Rest In-l

d

Childhood i

At lower heart rates

Noi priise-deperdent

+ 35 = 10%
Penetrance *+ 65 + 00%
Typical resting ECG (V) | [ 1 | 3 ||"" s e o
iacasca == e
B

Therapy [ Beta-blockers (++) Beta-blockers (++) Beta-blockers (++)
slellec oy slellec oy OdIm Channe. OCKCr
Potassium suppletion Pacemaker
-

LQT! oA boa ] oA ||+ LQTS1:onda T larga ad esordio precoce o

normale

« LQTS2: onda T piccola e tardiva, spesso

indentata o a doppia gibbosita

-

LQTS3: onda T tardiva con Sisterna Socio Sanitario
Regione

E DEGLI ODONTOIATRI

normale morfologia Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of ASST B Est
—_— sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126. ergamo cs

suarromeanisaz — Wilde AAM, et al. Diagnosis, management and therapeutic strategies for congenital long QT syndrome. Heart. 2022;108(5):332-338.



LQTS: diagnosi
* QTc 2480 ms Findings

Oppure =460-479 ms

=450-45% ms (in males)

° Mutazione patogenica =480 ms during 4th minute

of recovery from exercise

Stréss test
Oppure Torsode de pointes

T wave alternans

- LQTS modified risk score Notched T wave in 3 leads

Low heart rate for age

> 3 Clinical history  Syncope  With stress
Without stress

(in assenza di cause secondarie, Family history  Family member(s) with definite LTS

Unexplined 5CD at age <30 years in

es. farmaci o ipokaliemia) st degree famiy

Genetic finding | Pathogenic mutation

NB: test da sforzo
Brisk standing test (LQTS2) S i (G

__.1,-)'-_
e R T e SRV

ventricular arrhythmias and the prevention of sudden cardiac death. Eur L : Lo i i il ISR ERIE
Heart J. 2022;43(40):3997-4126.

= ol ek )
swseenmoocrnss  Wilde AAM, et al. Diagnosis, management and therapeutic strategies for J i JI i L
LA PROVINGA B RERGAMES congenital long QT syndrome. Heart. 2022;108(5):332-338. : s S




LQTS: gestione del paziente

General recommendations to prevent SCD

Patient with long QT syndrome

The following is recommended in LOTS:

1

! ! 4

+ Avoid QT-prolonging drugs © (lista: credib .org )

« Avold and correct electrolyte abnormalities.

« Avold Emg&-&eﬂﬁc triggers for

.

Asymptomatic patient
Syncope prior to with or without pathogenic /\®YMPeomatic patient with

pathogenic mutation
miedical treatment mutation and without QT pro} ﬂun

arrhythmias * 4

Beta-blockers, ideally nonselective beta-blockers

(nadolol or propranclol), are recommended in

S\ QT prolongation /' l

LTS patients with documented QT interval

Beta-blockers® (Chss Ika)

prolongation, to reduce risk of arrhythmic

emﬂg4&945.946

Mexiletine is indicated in LOT3 patients with a c
prolonged QT interval > *

Nadololo 80-320 mg/die
Propranololo 40-240 mg x2/die)
Mexiletina (200-400 mg x3/die) in LQTS3
ICD se ACC o0 TVS o sincope aritmica
- LCSD (ablazione chirurgica meta
inferiore ganglio stellato sx + gangli
T2-T4 sx) solo se multipli
shock/sincopi in tp massimale

NB: Screening familiari

» LAJ1 L or
assess arrhythmic risk
with genotype and QTe

non-tolerated VA
under medical therapy {ﬁm

T {Clm 1)

[& based on genotype o—&—- Follow-up
urnottnlantad andQTc

T

LCSD ICD implantation
(Class Ila)

ICD implantation
(Class lla)

= e=»
recurrent ICD shocks

Zeppenfeld K, et aI 2022 ESC GU|deI|nes for the management of patients with ventricular arrhythmias and the prevention of
3 : 126.




S. di Brugada (BrS)

Sindrome di recente

identificazione (1992) BEE EE B SE Y EEErEEETER W *\'JIT“H
Efisfiag ELECL B

Prima descrizione:

W5 —*Jl"ﬁ-.;__.-n-—u.'—-.l-.'*-\_ "-'m'-ﬂllllk\"\._:f -l

associazione fra BBDX, —
1ST e SCD e et v

Malattia genetica a trasmissione AD (se presente mutazione), M&>F®?
Mutazione LOF gene SCN5A (NB: stesso gene di LQTS3, ma con GoF) presente
SOLO in ~35-50% dei casi, nei restanti casi coinvolti altri geni

-> TEST GENETICO FONDAMENTALE nei familiari  accommendations S
Prevalenza: 5/10.000 (~0.05%), molto Diagnosis

fiene?icbtf;sig fT‘rBSCSh:Ifimgﬁne is recommended - c
H it L
sottostimata e

 Probabilmente una delle principali cause di morte <40 anni, inoltre

verosimile causa di numerose SIDS (Sudden Infant Death Syndrome).. . .
stema >oCid Sanitario

Brugada P, Brugada J. Right bundle branch block, persistent ST segment elevation and sudden cardiac death: A distinct cIinicaI HeQiﬂne .
and electrocardiographic syndrome. A multicenter report. J Am Coll Cardiol. 1992;20(6):1391-1396. Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of ASST Eergclmo Est
sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




BrS: diagnosi
BrS = pattern

ECG di tipo 1 EsEEmEn=E SE R [REEEnEnEn W 1
spontaneo in 208 e = s H

-~

! i
([N P S A B S
i I

assenza di j

i -‘“—--‘-"_.I.l‘_z-."\—-ﬂh.-i..,—"'s—-..d_ i 'I, 3 E :; 1 i .. i FEEE 1 .-__ .. Vi

x [
18 |: ]
T _,lz

Ve _‘Jl."'-;_.-""'_"-"_"-l'..""\_"""“-"-\'llll“""\-.)"‘"

cardiopatia

Pattern ECG di tipo 1: elevazione del punto J 0.2 mV con morfologia “a tenda” e onda T negativa

in almeno una derivazione precordiale dx (V1-V2), posizionata al 2°, 3° o0 4° spazio intercostale

Puo essere considerata diagnosi se pattern indotto o (farmaci o febbre)

Recommendations Class®  Level® Recommendations Class®  Level® Recommendations Class® Level®
Diagnosis Diagnosis Diagnosis

It is recommended that BrS is diagnosed in BrS should be considered in patients with no BrS may be considered as a diagnosis in

patients with no other heart disease and a = other heart disease and induced type 1 Brugada patients with no other heart disease who

spontaneous type 1 Brugada ECG pattern™ %7 pattern who have at least one of: exhibit an induced type 1 Brugada

It is recommended that BeS is diagnosed in * Arrhythmic syncope or pocturnal agonal ECG,136973975.978.904.905
patients with no other heart disease who have respiration

. surviveda CA due to WF or PVT and exhibita type « A family history of BrS

e . Sistema Secio Sanitario
1 Brugada ECG induced by sodium channel « A family history of SD (<45 years old) witha
135136975, 981,982

blocker challenge or during fever. negative autopsy and circumstance suspicious % He—giﬂn& .
SO for Bt Lombardia

aoreormeoccnrcnen Z€ppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of ASST Eargumo Est

E DEGLI ODONTOIATRI

BELLA PROVINGIA DI BERGAMO sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




BrS: gestione del paziente

Recommendations

Evitare farmaci e sostanze scatenanti
General recommendations

The following is recommended in all patients with

(droghe e alcool), trattare aggressivamente .
(a) Avoidance of drugs that may induce

febbre ST-segment elevation in right precordial
leads (hitpbwww.brugadad nigs.org).

(k) Avoidance of cocaine cannabis, and excessive
ICD se: alcohal intake.
(c) Ireatment of fover with antipyretic drugs.
ACC Risk stratification, prevention of SCD and treatment of VA

ICD implantation is recommended in patients
with BrS whao:
TV SOSte N Uta (TVS) {a) Are survivors of an aborted CA and/or

(k) Have documented spontaneous sustained

VT.‘!IS‘.'?..‘:'I'EIQ 901

Sincope aritmica _ - T
ICDy implantation should be considered in patients

with type 1 Brugada pattern and an arrhythmic

4. SEF di vulnerabilita positivo syncope #29%
Implantation of a_loop recorder should be

= - idered in BrS i ith u bl v
Loop recorder se sincope non spiegata o . Ton e

SYNCope.
PES may be considered in asymptomatic patients b
A e = = = = = . 155
A\ per stratificazione rischio aritmico with a spontanecus type | BrS ECG.
7 ICDy implantation may be considered in selected
7 asymptomatic BrS patients with inducible W F e C

NB: Screening familia I‘i during PES using up to 2 extra stimuli, "

aoreormeoccnrcnen Z€ppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of
sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.

ASST Bergamo Est




Tachicardia ventricolare polimorfica

catecolammerglca (CPVT)

BEV e TV 'bidirezionale",
indotti da stimolo
adrenergico, in assenza di
cardiopatia o CAD

Prevalenza: 1/10°000
Manifestazione nella prima

decade di vita

Disordine ereditario, 2 tipi:

1. AD: recettore rianodina (RyR2)
2. AR: calsequestrina (CASQ2)

Entrambi coinvolti nel rientro del

N@\all interno del sarcomero
|

\%ﬂ/ﬂ/ £
RURGHI
RGAMO

ffr | A

of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention .’

Regione
Lombardia

ASST Bergamo Est

Abbas M, et al. Catecholaminergic Polymorphic Ventricular Tachycardia. In: Arrhythmia and Electrophysiology Review. 2022;(11):e20.



CPVT: diagnosi

« BEV o TV bidirezionali o

polimorfe da sforzo o
dopo stimolo emotivo o
farmacologico (epinefrina
0 isoprenalina) in assenza

di cardiopatia o CAD

.

A A —E
e % A A
oy L e P ] -"_'_-'.\" L e k¥ A

oppure mutazione

genetica

« NB: ECG a riposo: normale!

« Analisi genetica in pazienti

screening familiari

Recommendations

Diagnosis
Genetic testing and genetic counselling are
indicated in patients with clinical suspicion or C

clinical diagnosis of CPVT. Regione
Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126. ASST Bergamo Est

ccnrovmcnoieieavo Abbas M, et al. Catecholaminergic Polymorphic Ventricular Tachycardia. In: Arrhythmia and Electrophysiology Review. 2022;(11):e20.




CPVT: gestione del paziente

Recommendations

NO sport agonistico!

General recommendations

- . . - voidance of it S EmUouS
Evitare eccessivi sforzi o stress o

is recommended in all patients with CPYT.

TERAPIA: Therapeutic interventions
Betaplockers, ideally pon-gglectivg (nadolal or
1 . Beta-blocca nti non Selettivi propranclol) are recommended in all patients

with a clinical diagnosis of CPYT, 104510481059
[{] imelamation combined with beta-blockers

(nad0|0|0/pr0pra nOIOIO) and flecainide is recommended in CPYT patients

after aborted CA 10451047100

2. Flecainide Therapy with beta_blockers should be considered
for genetically positive CPYT patients without

3. LCSD come ultima linea ot it b consdered i patints it

diagnasis of CPVT when the combination of

ICD Se . beta-blockers and flecainide at therapeutic dosage
are either not eﬁedhﬂg not tolerated, or

1 AC C contraindicated.'®
[ |

ICD implantation should be considered in patients
with CPVT who experience arrhythmogenic

2 . Si ncope a r|tm |Ca syncope and/or documented bidirectional/ PYT
while on highesr. tolerated beta-blocker dose and

3. Persistenza di TV o PVC da sforzo  &icus™ "~

Flecainide should be considered in patients with
. CPYT who experience [SoUrrent synoope
non Osta N te te ra p ia polymorphic/ bidirectional VT, or persistent
exertional PYCs, while on bota-blockers at the

highest tolerated dose 1510531060

soneonmonannen | 2€Ppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention ASST Bergamo Est
o0 . of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




S. del QT corto congenito (SQTS)

Rara malattia genetica Ju’"-_.-Jﬁ._._.J.J"a_.Jx’k..-._-JL""-\._J.;'L____.Jpw—- G ahiae e e E e

QT corto, FA prematura, ﬂJL‘P"-MlL""Lm.ML'L4’?fﬂkM_M|L{"L,.WJM:L-~J '“I .'¢'~.-“”J{}

H H H ] i fi M L i tA . | ,. I -l. Il
aumentato rischio di SCD b bdindfl - A s H"_""f}

=]

| i I8 -,Illl | it
in assenza di cardiopatia [\ TN TN TN VDYt e e
- -:ll:v':\—-—»—uakf u-_._.H!L;.__A_.L.'-\._-—-ma-‘:um__._.w:_v.w_ J[: !I'.,___,._n,"!r:l'x___,_\_J‘lJ I'n\ L {l_-'l‘ll-_ _.-JF _.'IFI'.M_p J ,';rll'.‘__ﬂll.r;'

SQTS congenito # . , e | e
o _ § 110§ 7 i e S S b Lt A 3 Sl ¥
acquisito (es. farmaci L

come nicorandil, disionie come iperK+ o iperCa2+, acidosi)

Mutazioni GoF di KCNQ1-KCNH2 (geni di LQTS1-2) o LoF di SLC4A
Altissima letalita in tutti i gruppi di eta (40% di probabilita di ACC

entro i 40 anni!) -> fondamentale diagnosi e prevenzione primaria

ﬁ\lf @g@ Sistema Socio Sanitario
A7 AR a7 Regione
R@ﬁ%ﬂ@ﬂé Lor%lburdicl
o

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention ASST E!ergamo Est
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




SQTS: diagnhosi

« QTc = 320 msec iy 74 i e e W )

oppure e e e mj’

« QTc 320-360 msec con b b ]

=]

almeno uno dei seguenti: ”,"‘.’_“"[\ N J

M utaZione i i i PSS [, G _'"’:'r!l'k_ _,__n, ! ,'IH\ 1'. L II'«._F«_,I‘ )I:IIII _JH“_;

patogenica §718le ¢ 71608 MR VS VRN TS 5 4 NSNS TN NG RN _N',J
ACC da TV/FV g .
Sincope aritmica

Anamnesi familiare positiva per SQTS

Anamnesi familiare positiva per morte improvvisa <40 anni

Sistema Socio Sanitario

’NB: screening familiari Regicne

Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention ASST EETQQIT'IO Est
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




SQTS: gestione del paziente

Recommendations Class® Level®

Evitare farmaci o condizioni che |QTc

Risk stratification, SCD prevention and treatment of VA

IC D se: ICD implantation is recommended in patients
with a diagnosis of SQTS who: (a) are survivars of
1 . ACC anwm@'m (k) I;n::.:z documented
spontanecus sustained YT.™

2 TVS Spontanee JLR should be considered in young SQTS patients.

ICD implantation should be considered in SQTS

3- SinCOPe arltmlca patients with ardvwthmic syncope.
e e ota . . Cluinidine may be considered in (2) SQTS patients
Chlnldlna (200'400 mg X 3/C|I€) N pZ wihva qualify for an ICD but present a
contraindication to the ICD or refuse it, and (b)

asintomatici con familiarita per morte sympomatc SOTS patients and a family history

of SCD_m-Eﬂ 107
i m p rovvi sa ImFrmere.lml iy be Ttnnsid-ereﬂé;i&ﬁ
patients with an electrical storm.” ™~
PES is not recommended for SCD risk
stratification in SQTS patients.

Chinidina come seconda linea se ICD
rifiutato/controindicato

°N\ - NB: Loop recorder in pz giovani per monitoraggio

Sistema Socio Sanitario

e stratificazione del rischio Regiane

Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention ASST E!ergamo Est
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




Cardiomiopatia dilatativa (DCM)

Dilatazione e disfunzione sistolica vsx (FEVS<50%),
non giustificata da CAD o sovraccarico

Prevalenza: ~1/2700 (stima esatta difficile), Mg>F®?
Elevata mortalita: 25% ad 1 anno, 50% a 5 anni
SCD: 12% dei pz, 35% di tutte le morti

Pz pediatrici: piu raro, ma maggiore mortalita
Eziologia: genetica (proteine sarcomeriche) o

acquisita (peri-partum, esotossica da alcool o CHT,

(TR
.ﬂ”\"%& i
B lecc)

Y A ,)J W7 I
R‘ [ @:‘WD‘/;/ Bietenbeck M, et al. Reduced global myocardial perfusion reserve in DCM and HCM patients assessed by CMR-based velocity- Egr% I;]Sriliu

§é§%§ encoded coronary sinus flow measurements and first-pass perfusion imaging. Clin Res Cardiol. 2018;107(11):1062-1070.
s ASST Bergamo Est

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




DCM: diagnosi

Ecocardiografia TT

-> coronarografia o TC coronarie (esclusione CAD)
-> RM cardiaca (conferma diagnosi e valutazione
scar/LGE)

-> esclusione cause secondarie (es. sarcoidosi,
amiloidosi, m. di Fabry, ecc)

-> analisi genetica (NB: LMNA)

« NB: screening familiari

Keglone
Lombardia

ASST Bergamo Est

encoded coronary sinus flow measurements and first-pass perfusion imaging. Clin Res Cardiol. 2018;107(11):1062-1070.

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




DCM: gestione del paziente LMNA+

Patient with DCM/IHNDCM

Mutazione LMNA (laminina) C,,Rim,

l - ' Go to specific sections
Q— Suspicious of cause requiring specific treatment _;u—_'f_+ for specific aetiology-directed management,
T

maggior rischio aritmico e di SCD r wopacly o lemaory deses

- - - . family history of SCD (<50 y, first-degree relative) or
Calcolo rischio a 5 anni (Imna-risk-vta.fr) . I )

1

4

Genetic 5  Pathogenic and LVEF <50%
ICD se ACC o0 FE<50% + =1 FDR.: —— :J- T GJJTmh,
oS

k2
ICD implantation

1. Rischio a 5 anni >10% S R
LMNA-risk VTA calculator

Risk Prediction Score for Life-Threatening Ventricular

2 - BAV (a nC h e d | I g ra d O) Tachyarrhythmias in Laminopathies

Sex O Male O Female Sesso Md>FQ

Non-missense LMNA Non-missense mutations include insertions, deletions, truncating mutations or

3 TVNS mutation ot O = Rutgtioge affecting licing
] Muts alal-Malalaldns =la 0 = =

Please select the highest degree. 1st degree AV block corresponds to 0.20 se
O Absent O 1st degree O High degree PR intervat and high degree AV block to type if 2nd degree or 3rd degree (and

Y. 2
BAV (anche’I'grado)
Altrimenti FU annuale Neasaned
= tachycardi = ¢ TVNS bpm on 24-h ambulatory electrocardiographic monitoring
ycardia
Anche da soli

Left ventricular F E VS
o . . . . -
ejection fraction Left ventricular ejection fraction measurement derived from echocardiogram

[ <35% ‘~36-50x1

Atrio-ventricular
block

trischio >10%

Risk of Life-Threatening Ventricular Tachyarrhythmias at 5 years.

%

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients feset
i with ventricular arrhythmias and the prevention of sudden cardiac
EREGLIGHEICIATH death- Eur Heart J- 2022;43(40):3997'4126- Life-Threatening Ventricular Tachyarrhythmias is defined as 1) sudden cardiac death, 2) appropriate ICD therapy, defined as a shock

DELLA PROVI ERGAMO - ; ) B
to terminate a VTA, or 3) other manifestations of hemodynamically unstable VTA




DCM: gestione del paziente LMNA-

Patient with DCM/HNDCM

FE<35% o ACC/TVS -> ICD l

CMR (Class Ila)

|

FE 35-50% -> ICD se =2 FDR: | M“"‘“'“““g“"’““m"’“ o iy o ey dta

' Family history of DCMIHNDCM or
family history of SCD (<30 y, first-degree relative) or

Sincope inspiegata < AV bk <50 J

1 '
® *
¥

Genetic Pathogenic

. Mut. PLN (fosfolambano, regol. Ca2+) o T el Gy

. Mut. FLNC (filamina C,crosslink actina) (Cﬁ}m 1 . reviion\ (s
e o
. Mut. RBM20 (RNA Binding Motif o TR . o

l
— ’ . )

Protein 20, splicing titina/regol. Ca2+) O e

|
L@—-: SMVT inducible

Scar (LGE) in RM cardiaca T L2 /
7 (Class Ila) @ESC—'

N B: se Si NCO pe Sistema Socio Sanitario

.!' Regione

- . Lombardia

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients i i i ASST B Est
with ventricular arrhythmias and the prevention of sudden cardiac ergamo cs
death. Eur Heart J. 2022;43(40):3997-4126. I nd|Cat| ILR € SEF




Cardiomiopatia ipertrofica (HCM)

Ipertrofia vsx non giustificata da sovraccarico

Elevata prevalenza (~1/500) , Mg>F?

Mortalita: 0.5-2%/anno (minore di DCM, ma condizione
molto piu frequente); SCD: 0.8%/anno

1SCD con esercizio (12 causa di SCD in sportivi)

TRischio di scompenso cardiaco, FA e stroke

Eziologia: genetica (proteine sarcomeriche)

NB: DD con fenocopie
(amiloidosi, m. di Fabry,

n\yzéf\\\'*\tesaurlsmoa ecc)
2 L - v -
\ 4-chamber 2-chamber

Bietenbeck M, et al. Reduced global myocardial perfusion reserve in DCM and HCM patients assessed by CMR-based velocity-
encoded coronary sinus flow measurements and first-pass perfusion imaging. Clin Res Cardiol. 2018;107(11):1062-1070.
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Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




HCM: diagnosi

Ecocardiografia TT: diagnosi e valutazione LVOTO

(terapia farmacologica e chirurgica/ablazione alcolica)

RM cardiaca (conferma diagnosi e valutazione
scar/LGE)

Esclusione fenocopie (amiloidosi, m. di Fabry, ecc)

i

Analisi genetica
NB: screening

familiari

2-chamber
KHegione
Lombardia

ASST Bergamo Est

encoded coronary sinus flow measurements and first-pass perfusion imaging. Clin Res Cardiol. 2018;107(11):1062-1070.

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




HCM: gestione del paziente (1)

- ACC/TVS -> ICD

Prevenzione

NB: evitare sport

primaria:

stratificazione

rischio a 5 anni di SCD iniziale + periodica
HCM Risk-SCD Calculator

Age

Maximum LV wall
thickness

Left atrial size

EUROPEAN
SOCIETY OF
CARDIOLOGY®

Max LVOT gradient

Family History of SCD )
Non-sustained VT

Unexplained syncope

Years Eta (distribuzione a campana)

mm  Spessore vsX

mm Dimensioni atrio sx

mmH Gradiente LVOTO

) Yes
TVNS

) Yes

CYes Sincope inspiegata

Anamnesi familiare di SCD

Recommendation Class® Level®

Risk stratification and primary prevention of SCD

It is recommended that the S-year risk of SCD is
assessed at first evaluation and at 1—3-vear

Antervals or when there isa ghange in clinical

status.

|CD) implantation should be considered in patients

aged 16 years or more with an_estimated S-year

https://doc2do.com/hcm/webHCM.html

ardiography in the parasternal long axis plane at time

1d with Valsaiva provocation (irespective of concurrent
loppler from the apical three and five chamber views.

] the modified Bermouilil equation: Gradient= 4V 2,

3 relatives under 40 years of age or SCD in a first
ante-mortem diagnosis).

’r minute and <30s in durafion on Holter manitoring

Risk of SCD at 5 years (%):

ESC recommendation:

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.




HCM: gestione del paziente (2)

Recommendation Class® Level®

* ACC/TVS -> ICD NB: evitare sport

Risk stratification and primary prevention of SCD

It is recommended that the S-year dsk of SCD ks

Prevenzione primaria: stratificazione assd:uiseaionanda iy
Jotervals, or when there is a ghange in dlinical

status.

rischio a 5 anni di SCD iniziale + periodica e e
aged 16 years or more with an_estimated S-vear

risk of 5D = g% =878

RiSCh io a 5 an ni . _chilnphlnathli should be f_ﬁnsic-lemd in HCM
patients aged 16 years or more with an
intermediate S-year risk of SCD (=4 to <6%)
and with (a) significant LGE at CMR (usually = 15%

260/0 -> ICD (quaISiaSi eté, anChe <16 anni) afl_‘-,l'wmsj;or[b]%F{ Eﬂ%;ﬁr!qammnnal

blood Pressure response durilE exercise test™: ar
(d) LV apical aneurysm; or (¢) presence of

16,770 Ti6-T19

4-60/0, Eté> 16 al‘lni '> ICD SANCOM & ic Ethngnh: ot tion,

In children less than ‘If:Ears of age with HCM and
an estimated S5year risk of S0 =6% (based on

<40/0, eté >1 6 anni -> ICD se =21 FDR HCM Risk-Kids score™), ICD implantation should
be considered #4712

ACD implantation may be considered in HCM

1. Scar (LGE) >=15% della massa vsx patients afal 1o Yk ce qrors Wb Shesned.
S-year risk of SCD of =4 to <6%.
JCD implantation may be considered in HCM
patients aged 16 years or more with alow
estimated S-year risk of SCD (<24%)° and with (a)
significant LGE at CMR (usually =15% of LV mass):
or (b) LVEF < 50%: or (c) L apical

T16, M7 70 T6~7 39

AMEUrysim.
JRDINE D \l\ MEDICI CHIRURGHI H-ba I uergur'lu E.S‘T
Tt : Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention

NTOIATRI

of sudden cardiac death. Eur Heart J. 2022:43(40):3997-4126.




Cardiomiopatia arltmogena (ARVC)

Sostituzione fibro-adiposa del miocardio, con
Vdx primariamente coinvolto, ma anche vsx/BiV
Prevalenza: 1/1'000 - 1/5’'000, Mg>F¢

Mortalita: ACC in 4.6-6.1%, 23% TVS non fatali in

FU di 8-11 anni in pz senza ICD

Spesso SCD ¢ 12 presentazione (eta media: 23 aa)

1SCD con esercizio -> evitare sport
Eziologia: genetica (proteine desmosomiali,
raramente non desmosomiali)

RM cardiaca e test genetici fondamentali

Abidov A, et al. CMR Features of ARVC/D. In: Cardiac MRI in the Diagnosis, Clinical Management, and Prognosis of
Arrhythmogenic Right Ventricular Cardiomyopathy/Dysplasia. Academic Press; 2016:53-67.

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.
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ARVC: dlagn05|

| S 5= i T R g S SR
Ir . Ilr e}

Ecocardiografia TT: difficile diagnosi,
principalmente per esclusione di altre
cardiomiopatie (DCM, HCM)

RM cardiaca (gold standard per diagnosi,
valutazione scar/LGE)

Analisi genetica

2+ NB: screening familiari

\I\é)@¥ \f
§ i (Fj l//

\¥~W¢FL Abidov A, et al. CMR Features of ARVC/D. In: Cardiac MRI in the Diagnosis, Clinical Management, and Prognosis of
_%,g Arrhythmogenic Right Ventricular Cardiomyopathy/Dysplasia. Academic Press; 2016:53-67.

R R Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention
BERGAIC of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.
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Lombardia
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ARVC: gestione del paziente

Recommendations Class®  Level®

-
In patients with suspected ARVC, CMR is
recommended, <% ™

In patients with asuspected or definite diagnosis .

- ICD in prevenzione secondaria (ACC/TVS) e

recommended.

Awcidance of high-intensity exercise is
recommended in patients witha definite diagnosic
of ARVC S48

« ICD in prevenzione primaria se: s of e e b

considered in carriers of ARV C-related lib
683,687

Ethoggiic miutations and no Ehemgﬁ
Beta-blocker theraEz may be considered in all b

1 ] Si nco pe a ritm i Ca patients with a definite diagnasis of ARV C,

Risk stratification and primary prevention of SCD
IC D implantation should be considered in patients

——

with definite ARVC and an arrhythmic lla

E96701711-713

2. Severa disfunzione vdx e/o vsx T ton ot e consdred s

with definite ARVC and severe RV or LV systolic lla
ﬁulnion.g:'g'
- - . B B JCD implantation should be considered in
3. Sintomi (presincopi e/o cardiopalmo) +  sscmesw e
moderate right or left ventricular dvsfunction, and
gither NSWVT or inducibilicy of SMVT at

mﬂ 5,696,701 703,705

= = I patients with ARVC and symptoms highly
mOderata d ISfu nZIone de O vsx + gl;;:aic‘i:m f\:rw: PES ;Ig: beI:m::ng:fm rigk b
stratification **+™*
Secondary prevention of SCD and treatment of VAs

|CD imphlntation is recommended in ARVC
—

TVNS oppure SEF positivo (TVS monomorfa) S mnmmmy e

or VE X
e

In patients with ARVC and non-sustained or

sustained VAs, beta-blocker therapy is .
SEF se sintomi —

In patients with ARVC and fogucrent,

symptomatic SMYVT or ICD shacks for SMVT

des Eite beta-blockers, catheter ablation in
specilized centres should be

screening ai familiari con ECG + ecoTT p—

Management of relatives of a patient with ARVC
aroncoemecccronan— Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias In a first-degree relative of a patient with ARVC, -
: YU BLRCAR and the prevention of sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126. ECG and echocardiogram are recommended *™




Conclusioni

S. aritmogene familiari = gruppo eterogeneo di malattie genetiche

(cardiomiopatie + disordini elettrici primari) associate al rischio di SCD
Spesso correlate a SCD nei giovani e negli sportivi apparentemente sani
NB: spesso anamnesi familiare positiva per morte improvvisa (SUD)

Fondamentale il riferimento dei pazienti agli specialisti di aritmie

(cardiologi elettrofisiologi) per diagnosi e trattamento

Fondamentale I'analisi genetica

7NN
N7 @33  Ruolo dello screening nei familiari dei pz affetti sistema Socio sanifario
N @ﬂ Wz .!' Regione

S\NNi=4 Lombardia
e ASST Bergamo Est

Zeppenfeld K, et al. 2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of
sudden cardiac death. Eur Heart J. 2022;43(40):3997-4126.
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UOS Elettrofisiologia ed Elettrostimolazione
UOC Cardiologia
ASST Bergamo Est

Ospedale “"Bolognini” di Seriate

ASST Bergamo Est

Recapiti:

Ambulatorio di aritmologia/ambulatorio PM: 035/3063318

Studio medici Elettrofisiologia: 035/3063607
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