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32 key messages

+» What to do

«» What not to do



Nhitng diém chinh

N o 0o b~ w0 D oE

Phan loai BCT

Cach tiép can chan doan cac BCT

Tiép can ngudi bénh theo tirng tinh hudng

Khac biét trong quan ly BN BCT so v&i BN ST/ RL nhip
Vai trd clia cac phwong phap chan doan hinh anh

BCT: mét biéu hién trong mot hoi chirng

Vai trd cla xét nghiém gen — tw van di truyén



Nhitng diém chinh ...

8. BCT ¢ tré nho va tré so sinh

9. Cap nhat vé BCT phi dai c6 tdc nghén BDRTT

10. Cap nhat diéu tri BCT gian

11. BCT do chuyén hoéa: gia tri ciia xac dinh bénh cén
12. BCT va thai nghén

13. BCT va van dong thé Iuc

14. BCT nguy co cao va dot tw



4 n01 dung noi bat

Phan loai BCT va kiéu hinh mé&i: BCT “khéng gian”

Cach tiép can hé thong: chan doan, quan ly bénh

Vai troé ctia xét nghiém gen va tw van di truyéen

Nhirng diém mé&i: dot to




1. Phan loai BCT



Dinh nghia bénh co tim

- Tinh trang bat thudng vé cau
truc va chirc nang co tim khong
do nguyén nhan BMV, THA,
bénh van tim, bénh TBS

« Ap dung & ca nguoi I&n va tré
em, khong phan biét nguyén

nhan do di truyén/ mac phai

Table3 Morphological and functional traits used to de-
scribe cardiomyopathy phenotypes

Morphological traits
Ventricular hypertrophy: left and/or right
Ventricular dilatation: left and/or right

MNon-ischaemic ventricular scar and other myocardial tissue

characterization features on cardiac magnetic resonance
Functional traits

Ventricular systolic dysfunction (global, regional)

Ventricular diastolic dysfunction (restrictive physiology)



5 nhom kiéu hinh bénh co tim

Non-dilated

left ventricular
cardiomyopathy:
Bénh co tim co that trai
khong gian




Bénh co tim c¢6 that trai khong gian (NDLVC)

« C6 ton thwong seo co tim hodc co tim bj thay thé b&i tb chirc m&

nhwng khdng gidn budng that trai

 Bao gom nhirng thé trwdc day:
« BCT gian nhwng khdng gian that trai
« BCT that trai do réi loan nhip / BCT do RL nhip cé tdn thwong chi yéu bén
that trai / BCT gian c6 rbi loan nhip nhwng khéng du tiéu chuan chan doan
BCT do RL nhip



Figure 4

Worked example of
the non-dilated left
ventricular
cardiomyopathy
phenotype
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Diagnostic
pathway

Clinical
presentation

Cardiac
morphology/
function

ECG/
arrhythmia

Genetics

- 17 ylo male; palpitation
- Family history SCD @
+ Normal physical examination

+ Non-dilated LV

- EF 55%

+ Subepicardial
scar

. Sinus rhythm, minor
intraventricular conduction
delay

+ 200 VEs, few couplets

Previous
classification

- DCM
- ALVC

- ACM
—>

- DSPTrp180%* o/

Proposed phenotype-
based integrated
approach

Autosomal dominant
DSP-related non-dilated LV
cardiomyopathy phenotype
with subepicardial scar

and low-normal EF
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Nhirng bénh canh khong phan loai trong BCT:

« BCT x0p:
- Thiéu bang chirng md, phéi thai hoc vé tinh trang “két dac” (compaction)
co tim & nguoi
« Nhém bénh BCT gién/ phi dai/ RL chirc ndng that trai
« Khai niém “phi dai cOt co” (dac biét & van déng vién/ PNCT)

* HOI chirng Takotsubo:
« Mang tinh chat thoang qua, cé hdi phuc



2. Cach tiép can hé thong:

chan doan, quan ly theo qua trinh bénh



Panh gia c6 hé thong

Muc dich:
 Chan doan, phan loai nhom BCT

« Xac dinh bénh nguyén: theo
“cardiomyopathy mindset”

> Chéan doan s&m, chinh xac
>Piéu tri sém

Recommendation Table 2 — Recommendations for
diagnostic work-up in cardiomyopathies

Recommendations Class® Level®

It is recommended that all patients with suspected or
established cardiomyopathy undergo systematic
evaluation using a multiparametric approach that
includes clinical evaluation, pedigree analysis, ECG,
Holter monitoring, laboratory tests, and
multimodality imaging.®

It is recommended that all patients with suspected
cardiomyopathy undergo evaluation of family history
and that a three- to four-generation family tree is
created to aid in diagnosis, provide clues to
underlying aetiology, determine inheritance pattern,
and identify at-risk relatives.®* %

© ESC 2023



Figure 2

Clinical diagnostic
workflow of
cardiomyopathy
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Symptoms Incidental findings
lﬁ + Dyspnoea
S . Chest pain + Abnormal ECG
Clinical - Palpitation -—\Nﬁ + Murmur
scenario + Syncope/presyncope + Arrhythmia

« Cardiac arrest

o% with CMP
+ Family history of

Family screening

+ 1" degree relative

sudden death

J

Suspected cardiomyopathy
Q Ventricular morphology/function
Morphological/ - Hypertrophy

functional s Dilatation
characterization - Systolic/diastolic function

l

Ventricular scar/fatty replacement

- Non-ischaemic ventricular scar on
CMR/pathological examination

+ Other tissue characterization
parameters on CMR

|

Phenotype

Arrhythmias/conduction disease

Pedigree analysis
Additional traits

Genetic testing

Laboratory markers Pathology

4

(atrial, ventricular, atrioventricular block)

Extracardiac involvement

Phenotype-based integrated aetiological diagnosis
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Figure 6
Multimodality
imaging process in
cardiomyopathies
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Cardiomyopathy
diagnosis

Phenotype identification

Rule out phenocopies

Risk stratification and
disease prognostication

|

Disease progression

(follow-up)

Clinical suspicion of cardiomyopathy

Echocardiography and CMR
Ventricular function

D

Stress echocardiography
Valvular and dynamic gradients

CTCAV/stress tests
Myocardial ischaemia

O

Targeted studies

Bone scintigraphy
Amyloidosis

PET-CT
Myocardial inflammation

)

LV functional and structural abnormalities

Hypertrophy
Dilatation
CMR
. . Tissue characterization (T 1/T2/T2* /LGE)
Multimodality -
imaging
< s Functional abnormalities
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Figure 7

Examples of cardiac
magnetic resonance
Imaging tissue
characterization
features that should
raise the suspicion of
specific aetiologies,
grouped according to
cardiomyopathy
phenotype
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-

Cardiomyopathy |
h

Finding

Cardiac CMR examples | (Specific diseases to be considered)

ype

NDLVC

00

Posterolateral LGE and concentric LVH
Low native T|

Diffuse subendocardial LGE,
high native T1

Patchy mid-wall in hypertrophied areas

Short T2*

Subepicardial LGE

Lateral wall epicardial LGE

Subepicardial and midwall LGE at basal
septum +/- extension into inferolateral
wall and RV insertion points

Apical transmural LGE

Ring-like and/or subepicardial
LGE pattern

Septal mid-wall LGE

Fatand LGE (transmural RV plus
sub-epicardial-midmural LV free wall)

Partial LV or RV apical obliteration +
LGE at endocardial level

—Fabry disease

Sarcomeric HCM

Haemochromatosis

Post-myocarditis

Dystrophinopathy

Chagas disease

Desmosomal variants

EMF/hypereosinophilia

2023 ESC Guidelines for the management of cardiomyopathies
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)
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Figure 10
Clinical approach to
infantile and

childhood
cardiomyopathy
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Clinical approach to infantile and childhood cardiomyopathy

2

Inheritance
pattern®

Echoca-l:c’lniogram

o

Syst;mic
phenotype

® HcM
@ ocM

¢ NDLVC
@ ArRVC

® RrcM

Concentric LVH - - g -
Extreme LVH - -
(D) G
hypokinesia Friedreich
Posterolateral- g

akinesia L

nenomicnp  (RASSpaih)

stenosis/CHD

et soermalios (CRD)

skeletal abnormalities

Skin
abnormalities

Metabolic
acidosis

Hypoglycaemia, g

+ AST/ALT )

weakness . - -
el iy (Oonon) (RASSERY) Eachorans)
intellectual disability N 3
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Nhin nhan BCT trong boi canh bénh toan thé



Examples of signs and symptoms that should raise the suspicion of specific @ ESC
aetiologies, grouped according to cardiomyopathy phenotype (1)

Finding Cardiomyopathy phenotype
HCM DCM NDLVC ARVC RCM
Mitochondrial Dystrophinopath Noonan
diseases ies ) ) syndrome
Learning Noonan Mitochondrial
difficulties, syndrome diseases ) ) )
developmental , Myotonic
Danon disease - - -
delay dystrophy
- FKTN variants - - -
Mitochondrial Epicardin
Sensorineural diseases variants _ ) )
deafness NSML Mltc?chondrlal _ ) )
diseases

©ESC
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Examples of signs and symptoms that should raise the suspicion of specific @ ESC
aetiologies, grouped according to cardiomyopathy phenotype (2)

Finding Cardiomyopathy phenotype
HCM DCM NDLVC ARVC RCM
Mltc?chondrlal CRYAB ) ) )
diseases

ATTRv or Type 2 myotonic
Visual impairment hereditary ATTR dystrophy
Danon disease - - - -
Anderson—Fabry
disease

Friedreich ataxia .Dystro—. Myoflbrll-lar = -
phinopathies myopathies

Gait disturbance - S _ . _ _
glycanopathies
Myofibrillar

myopathies

©ESC
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Examples of signs and symptoms that should raise the suspicion of specific @ ESC
aetiologies, grouped according to cardiomyopathy phenotype (3)

Finding Cardiomyopathy phenotype
HCM DCM NDLVC ARVC RCM
: Myotonic
Myot - - - -
L dystrophy
Paraesthesia/ Amyloidosis - - - Amyloidosis
sensory
abnormalities/  Anderson—Fabry _ ) ) _
neuropathic pain disease
Carpal tunnel TTR-related . ) )
syndrome amyloidosis

©ESC
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Examples of signs and symptoms that should raise the suspicion of specific @ ESC
aetiologies, grouped according to cardiomyopathy phenotype (4)

Finding Cardiomyopathy phenotype
HCM DCM NDLVC ARVC RCM
Mltc?chondrlal Dystrophinopathi Laminopathies - Desminopathies
diseases es
Sarco-

Glycogenoses Desminopathies - -

glycanopathies

FHL1 variants Laminopathies - - -
Myotonic

) dystrophy ) ) )

- Desminopathies - - -

Mitochondrial Mitochondrial

Muscle weakness

Palpebral ptosis diseases disease:c,
Myotonic

dystrophy i - _

Lentigines NSML _ _ - :

©ESC
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Examples of signs and symptoms that should raise the suspicion of specific

aetiologies, grouped according to cardiomyopathy phenotype (5)

Finding

Angiokeratomata
Pigmentation of

skin and scars

Palmoplantar
keratoderma and
woolly hair

www.escardio.org/guidelines

HCM
Anderson—Fabry
disease

Cardiomyopathy phenotype

DCM

Haemo-
chromatosis

Carvajal
syndrome

DSP variants

NDLVC ARVC RCM

Naxos and
- Carvajal -
syndromes
DSP

DSP variants ) -
variants

2023 ESC Guidelines for the management of cardiomyopathies
(European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)
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BCT + go1 y trén dién tim = tim ho1 chirng bao trum



Examples of electrocardiographic features that should raise the suspicion of @ ESC
specific aetiologies, grouped according to cardiomyopathy phenotype (1)

Cardiomyopathy

e Finding

Short PR interval/pre-excitation

HCM
AV block

Extreme LVH

www.escardio.org/guidelines

Specific diseases to be considered

Glycogenosis

Danon disease

PRKAG2 cardiomyopathy
Anderson—Fabry disease
Mitochondrial disease
Amyloidosis

Anderson—Fabry disease (late stage)
Danon disease

Sarcoidosis

PRKAG2 cardiomyopathy

Danon disease

Glycogenosis (e.g. Pompe disease)
PRKAG2 cardiomyopathy

©ESC
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Examples of electrocardiographic features that should raise the suspicion of @ ESC
specific aetiologies, grouped according to cardiomyopathy phenotype (2)

Cardiomyopathy

e Finding

Low QRS voltage
HCM (continued)

AV block
DCM

Low P wave amplitude

Atrial standstill

www.escardio.org/guidelines

Superior QRS axis (‘northwest axis’)
Q waves/pseudoinfarction pattern

Specific diseases to be considered

Amyloidosis

Friedreich ataxia
Noonan syndrome
Amyloidosis
Laminopathy
Emery—Dreifuss 1
Myocarditis (esp. Chagas disease, Lyme
disease, diphtheria)
Sarcoidosis
Desminopathy
Myotonic dystrophy
Emery—Dreifuss 1 and 2
Emery—Dreifuss 1 and 2

©ESC
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Examples of electrocardiographic features that should raise the suspicion of @ ESC
specific aetiologies, grouped according to cardiomyopathy phenotype (3)

Cardiomyopathy

Finding Specific diseases to be considered
phenotype
Dystrophinopathy
DCM (continued) Posterolateral infarction pattern Limb-gird!e muscular dystrophy
Sarcoidosis
Extremely low QRS amplitude PLN variant
AV block Lamin-opathy
NDLVC Desminopathy
Extremely low QRS amplitude PLN variant
Low QRS voltage + atypical RBBB Desmosomal variants
T wave inversion V1-V3 + terminal
ARVC activation delay +/- low right ventricular -
voltages +/- atypical RBBB
RCM AV block VRS

©ESC
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Nhirng tham do/ xét nghi€ém co ban (first: I-C) va
chuyén sau (second: lla-C) vo1 timg nhém BCT



First-level (to be performed in each patient) and second-level (to be performed in selected patients @ ESC
following specialist evaluation to identify specific aetiologies) laboratory tests, grouped by
cardiomyopathy phenotype (1)

Level HCM DCM NDLVC ARVC RCM
CK Calcium Calcium C-reactive protein CK
Liver function CK CK Liver function Ferritin
NT-proBNP Ferritin C-reactive protein NT-proBNP Full blood count
Proteinuria Full blood count Full blood count Renal function Liver function
Renal function Liver function Liver function Troponin NT-proBNP
Troponin NT-proBNP NT-proBNP Proteinuria
Phosphate Phosphate Renal function
First Proteinuria Proteinuria Serum angiotensin-
Renal function Renal function converting enzyme
Serum iron Troponin Serum iron
Thyroid function Troponin
Troponin Urine and plasma
Vitamin D (children) protein

immunofixation,
free light chains

©ESC
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First-level (to be performed in each patient) and second-level (to be performed in selected patients @ ESC
following specialist evaluation to identify specific aetiologies) laboratory tests, grouped by
cardiomyopathy phenotype (2)

Level HCM DCM NDLVC ARVC RCM
Alpha-galactosidase Carnitine profile Organ- and non- - Organ- and non—
A levels (males) and Free fatty acids organ-specific organ-specific
lyso-Gb3 Lactic acid serum autoantibodies
Carnitine profile Organ- and non—  autoantibodies Serum angiotensin-
Free fatty acids organ-specific Viral serology converting enzyme
Immunofixation and serum
free light chains autoantibodies
Lactic acid Serum angiotensin-

Second o )
Myoglobinuria converting enzyme
Pyruvate Thiamine
PTH Viral serology
Urine and plasma  Urine organic acids
protein and plasma amino

Urine organic acids acids
and plasma amino
acids

©ESC
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Chi dinh cia cac k¥ thuat CDHA



Recommendations for cardiac magnetic resonance indication in patients @ ESC

with cardiomyopathy

Recommendations Class

Contrast-enhanced CMR is recommended in patients with cardiomyopathy at initial
evaluation.
Contrast-enhanced CMR should be considered in patients with cardiomyopathy during

: : : L I lla
follow-up to monitor disease progression and aid risk stratification and management.
Contrast-enhanced CMR should be considered for the serial follow-up and assessment of
therapeutic response in patients with cardiac amyloidosis, Anderson—Fabry disease, lla

sarcoidosis, inflammatory cardiomyopathies, and haemochromatosis with cardiac

involvement.

In families with cardiomyopathy in which a disease-causing variant has been identified,
contrast-enhanced CMR should be considered in genotype-positive/phenotype-negative lla
family members to aid diagnosis and detect early disease.

In cases of familial cardiomyopathy without a genetic diagnosis, contrast-enhanced CMR

may be considered in phenotype-negative family members to aid diagnosis and detect early llb
disease.

www.escardio.org/guidelines

Level

C

©ESC
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Recommendations for computed tomography and nuclear imaging @ESC

Recommendations Class Level
DPD/PYP/HMDP bone-tracer scintigraphy is recommended in patients with suspected I B
ATTR-related cardiac amyloidosis to aid diagnosis

Contrast-enhanced cardiac CT should be considered in patients with suspected

cardiomyopathy who have inadequate echocardiographic imaging and lla C
contraindications to CMR.

In patients with suspected cardiomyopathy, CT-based imaging should be considered

to exclude congenital or acquired coronary artery disease as a cause of the observed lla C
myocardial abnormality.

18F-FDG-PET scanning should be considered for the diagnostic work-up in patients

: : : : . lla C
with cardiomyopathy in whom cardiac sarcoidosis is suspected.

©ESC
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Recommendation for endomyocardial biopsy in patients with @ESC
cardiomyopathy

Recommendation Class Level
In patients with suspected cardiomyopathy, EMB should be considered to aid in
diagnosis and management when the results of other clinical investigations suggest
myocardial inflammation, infiltration, or storage that cannot be identified by other
means.

lla C

©ESC
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Hé thong lai y nghia ctiia nhitng dau hiéu
trong tham do/CDHA



Frequently encountered actionable results on multimodality imaging @ESC

Parameter/Finding Action

Raise suspicion of concomitant CAD, myocarditis,
ARVC, NDLVC, or sarcoidosis

Assessment of risk in DCM, NDLVC, and ARVC;
evaluation of treatment efficacy

RWMAs on echocardiography or CMR

Systolic impairment on echocardiography or CMR

Measurement of the wall thickness on Diagnosis of HCM (when echocardiography is
echocardiography or CMR inconclusive); risk stratification in HCM
Diastolic dysfunction on echocardiography Explain symptoms; evaluation of treatment efficacy

SCD risk prediction in HCM; systematic screening
for AF in case of left atrial enlargement

LVOTO in HCM on resting/exercise echocardiography Explain symptoms; guide management
Non-invasive evaluation of pulmonary pressures Explain symptoms; guide management

Tissue characterization on CMR Diagnosis; risk assessment

Diagnosis; evaluation of treatment efficacy in
inflammatory cardiomyopathies

Left atrial size on echocardiography

Inflammation on CMR or 18F-FDG-PET

©ESC
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Figure 1

Central illustration.
Key aspects in the
evaluation and
management of
cardiomyopathies
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0 Clinical scenario

© ®

Incidental findings Family screening

!

Morphological/functional
characterization

Arrhythmias/conduction Extracardiac
Ventricular morphology/ disease involvement
function

@ Pedigree analysis Laboratory markers
Ventricular scar and —
tissue characterization
XD Genetic testing Pathology
\_/

Additional traits

o o General o Phenotype-

Phenotype

management principles specific management

Symptom management

* Drug therapy
+ Mechanical circulatory

support/transplantation
Family screening and
genetic risk to relatives P!
* Genetic testing and counselling
« Family screening and monitoring
* GDMT for HF symptoms
- Aetiology-specific SCD
Prevention of disease- risk prediction
related complications

*SCD —ICD
« Stroke—+ thromboembolic
prophylaxis

* SCD risk prediction

Lifestyle

* Exercise recommendations
- Pregnancy
* School, employment,

psychological support Wi i

@ESsc—
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Figure 5
Multidisciplinary care
of cardiomyopathies
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Cardiomyopathy
specialists

» Cardiologist with
cardiomyopathy expertise

+ Paediatric cardiologist with
cardiomyopathy expertise

» Specialist nurse

+ Cardiac genetic
counsellor

* Heart failure team
* Arrhythmia team
* Cardiac imaging team
* Interventional cardiologist team
* Cardiologist with expertise
in sports cardiology

Other related
cardiology experts

= Other: cardiac surgeon, primary care

Patient
support

* Family/carer(s)
* Psychologist
* Patient associations

- Geneticist = Pathologist

physician, paediatrician, internist,
nephrologist, neurologist,
dermatologist, endocrinologist,
ophthalmologist, pharmacist,
rheumatologist, etc.

Other related
specialties?
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3. Gen di truyén va tw van



He thépg lai cac dot bién lién quan va co ché
d1 truyén trong cac nhom BCT



Examples of inheritance patterns that should raise the suspicion of specific @ ESC
genetic aetiologies, grouped according to cardiomyopathy phenotype (1)

Cardiomyopathy phenotype AD AR X-linked Matrilineal
Sarcomeric X
Anderson—Fabry X
Danon X
TTR amyloidosis X
HCM RASopathy X (X)
Friedreich ataxia X
Mitochondrial
Mitochondrial DNA X
Nuclear DNA X X X

©ESC
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Examples of inheritance patterns that should raise the suspicion of specific @ ESC
genetic aetiologies, grouped according to cardiomyopathy phenotype (2)

Cardiomyopathy phenotype AD AR X-linked Matrilineal
LMNA X
RBM20 X
Sarcomeric X
Dystrophin X
DCM Emerin X
Barth syndrome X
Mitochondrial
Mitochondrial DNA X
Nuclear DNA X X X

©ESC

2023 ESC Guidelines for the management of cardiomyopathies

www.escard|o.org/gU|deI|nes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)



Examples of inheritance patterns that should raise the suspicion of specific @ ESC
genetic aetiologies, grouped according to cardiomyopathy phenotype (3)

>
O

Cardiomyopathy phenotype AR X-linked Matrilineal
LMNA
DES
FLNC
PLN
TMEMA43
RBMZ20
PLN

ARVC Desmosomal
TMEMA43
Sarcomeric
DES

RCM FLNC
BAG3

RASopathy

X
NDLVC

X X X X X X X X X X X X X X
X

(X)
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Figure 8
The genetic

architecture of the
cardiomyopathies
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Hay kiéu hinh BCT tuong ung vo1 tung dot
bién gen cu thé



Overview of genes associated with monogenic, non-syndromic cardiomyopathies, and @ ESC
their relative contributions to different cardiomyopathic phenotypes (1)

Gene - Card_lomyopathy BUEOYRE 3 Associéted phenofype

| HCM DCM NDLVC ARVC RCM 3 ; |
ABCC9 o . ..... oL O ..... ........... ........... ........... ..... Cantu Syndrome. . ........... .
ACTAL O ? ? ' ' ' ? ? '
Actcr - @ O O O O
actnz. O 0 O - O 5 5 5 5 5
-ALPKB-f"-. _____ - N I N N R L
AnkRD1 O O 5 | 5 | 5 5
BaG3 = @ 0 | | o Myofibrillar myopathy
cacnaic @ | | | | Timothy syndrome
CACNBzO ______________

CALR3

O
cAsQz2 - O
@
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Overview of genes associated with monogenic, non-syndromic cardiomyopathies, and @ ESC
their relative contributions to different cardiomyopathic phenotypes (2)

_ Cardiomyopathy phenotype _ . 3
e HCM DCM  NDWVC  ARVC rcy  /ssoclated phenotype :
coxi5 @ . Leigh syndrome .~
crRYAB @ f f f f Alpha-B crystallinopathy :
CSRP3 ' O : O : : : : : :
CTF1 O

O : : o Desminopathy
O ) ) X-linked progressive MD
o ' : : :
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Overview of genes associated with monogenic, non-syndromic cardiomyopathies, and @ ESC
their relative contributions to different cardiomyopathic phenotypes (3)

f _ Cardiomyopathy phenotype _ . 3
e HCM DCM  NDLVC  ARVC rcv  Associated phenotype
FHLT @ Emery-DreifussMD. .
IR @ @ 00O o o O Myofibrillar myopathy '
FHoD3: O E E E E E E
N @ : _ _ _ Friedreich ataxia _
GAA @ Pompe disease -
GATA4 Z - O ' ' 3 3 '
GATAD1 - O _ _ _ ; _
GLA @ f f f f Anderson—Fabry disease .
e zeabe il el e
T O ® : : : : :
wpH2 - O - O _ _ _
| PN Naxosédisease(carﬂincutaneuus ]
- {1 - rr  +r 1t v | syndrome) . - . i
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Vai tro cta xét nghiém di truyén trong BCT

« Chan doan: bénh canh LS chuwa ré rang (VD: hinh anh goi y BCTPD &
ngw®i THA = phat hién BCTPD thé sarcome)

* Tién lwong: VD: BCT gién co6 dét bién LMNA = can nhac chi dinh ICD
« Diéu trj; trong Amyloid
« Tw van trid'c sinh: trwong hop hd tro sinh san

« Sang loc trong gia dinh



Figure 11

Algorithm for the
approach to family
screening and follow-
up of family members
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4. Cap nhat khuyéen cao ve dot tir & BN BCT



Hé thong nhitng truong hop BCT c6 nguy co dot tir
cao, cac gen nguy co cao va chi dinh ICD



Additional recommendations for prevention of sudden cardiac deathin @ ESC

patients with hypertrophic cardiomyopathy (1)

Recommendations

Secondary prevention

Implantation of an ICD is recommended in patients who have survived a cardiac
arrest due to VT or VF, or who have spontaneous sustained VT with haemodynamic
compromise.

Primary prevention

The HCM Risk-SCD calculator is recommended as a method of estimating risk of
sudden death at 5 years in patients aged >16 years for primary prevention.
Validated paediatric-specific risk-prediction models (e.g. HCM Risk-Kids) are
recommended as a method of estimating risk of sudden death at 5 years in patients
aged <16 years for primary prevention.

It is recommended that the 5-year risk of SCD be assessed at first evaluation and re-
evaluated at 1-2 year intervals or whenever there is a change in clinical status.

www.escardio.org/guidelines

Class Level
| B
| B
| B
| B
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Figure 16

Flow chart for
implantation of an
implantable
cardioverter
defibrillator in
patients with
hypertrophic
cardiomyopathy
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High-risk genotypes and associated predictors of sudden cardiac death (1) @ ESC

Annual .
Gene SCD rate Predictors of SCD

Estimated 5-year risk of life-threatening arrhythmia using LMNA risk score

_ (0)
=i S https://Imna-risk-vta.fr

FLNC-
truncaiin 5_109 L°FonCMR
-anne ° LVEF<45%
variants
Male

TMEM43 5-10% Female and any of the following: LVEF <45%, NSVT, LGE on CMR, >200 VE
on 24h Holter ECG
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High-risk genotypes and associated predictors of sudden cardiac death (2) @ ESC

Annual .
Gene SCD rate Predictors of SCD
Estimated 5-year risk of life-threatening arrhythmia using PLN risk score
https://plnriskcalculator.shinyapps.io/final shiny
PLN 3-5% LVEF<45%
LGE on CMR
NSVT
LGE on CMR
_Lo
2Bl S LVEF<45%
LGE on CMR
_Lo
LS S LVEF<45%

©ESC

2023 ESC Guidelines for the management of cardiomyopathies

www.escard|o.org/gU|deI|nes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)



Recommendations for an implantable cardioverter defibrillator in @ESC
patients with dilated cardiomyopathy (1)

Recommendations Class Level
Secondary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in

patients with DCM who have survived a cardiac arrest or have recovered from a | B
ventricular arrhythmia causing haemodynamic instability.

Primary prevention

An ICD should be considered to reduce the risk of sudden death and all-cause

mortality in patients with DCM, symptomatic heart failure, and LVEF <35% despite >3 lla
months of OMT.

The patient’s genotype should be considered in the estimation of SCD risk in DCM. lla
An ICD should be considered in patients with DCM with a genotype associated with
high SCD risk and LVEF >35% in the presence of additional risk factors.

lla C
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Figure 17
Implantation of
implantable
cardioverter
defibrillators in
patients with dilated
cardiomyopathy or
non-dilated left
ventricular
cardiomyopathy
flowchart
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Recommendations for an implantable cardioverter defibrillator in @ESC
patients with non-dilated left ventricular cardiomyopathy (1)

Recommendations Class Level
Secondary prevention

An ICD is recommended to reduce the risk of sudden death and all-cause mortality in

patients with NDLVC who have survived a cardiac arrest or have recovered from a | C
ventricular arrhythmia causing haemodynamic instability.

Primary prevention

An ICD should be considered to reduce the risk of sudden death and all-cause

mortality in patients with NDLVC, heart failure symptoms, and LVEF £<35% despite >3  lla
months of OMT.

The patient’s genotype should be considered in the estimation of SCD risk in NDLVC. lla
An ICD should be considered in patients with NDLVC with a genotype associated with
high SCD risk and LVEF >35% in the presence of additional risk factors.

lla C

©ESC

2023 ESC Guidelines for the management of cardiomyopathies

www.escard|o.org/gU|deI|nes (European Heart Journal; 2023 — doi:10.1093/eurheartj/ehad 194)



Figure 18

Algorithm to
approach implantable
cardioverter
defibrillator decision-
making in patients
with arrhythmogenic
right ventricular
cardiomyopathy
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Recommendations for implantable cardioverter defibrillator in patients @ ESC
with cardiomyopathy (2)

Recommendations Class Level

Secondary prevention

Implantation of an ICD is recommended:

* in patients with HCM, DCM, and ARVC who have survived a cardiac arrest due to
VT or VF, or who have spontaneous sustained ventricular arrhythmia causing | B
syncope or haemodynamic compromise in the absence of reversible causes.

* in patients with NDLVC and RCM who have survived a cardiac arrest due to VT or
VF, or who have spontaneous sustained ventricular arrhythmia causing syncope or | | C
haemodynamic compromise in the absence of reversible causes.

ICD implantation should be considered in patients with cardiomyopathy presenting

: : ) : lla C
with haemodynamically tolerated VT, in the absence of reversible causes.
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Recommendations for implantable cardioverter defibrillator in patients @ ESC
with cardiomyopathy (3)

Recommendations (continued) Class Level
Primary prevention

Comprehensive SCD risk stratification is recommended in all cardiomyopathy patients
who have not suffered a previous cardiac arrest/sustained ventricular arrhythmia at
initial evaluation and at 1-2 year intervals, or whenever there is a change in clinical
status.

The use of validated SCD algorithms/scores as aids to the shared decision-making when offering
ICD implantation, where available:

* isrecommended in patients with HCM. | B
* should be considered in patients with DCM, NDLVC, and ARVC. lla B
If a patient with cardiomyopathy requires pacemaker implantation, comprehensive
SCD risk stratification to evaluate the need for ICD implantation should be considered.
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Recommendations for implantable cardioverter defibrillator in patients @ ESC
with cardiomyopathy (4)

Recommendations (continued) Class Level
Choice of ICD

When an ICD is indicated, it is recommended to evaluate whether the patient could I .
benefit from CRT.

Subcutaneous defibrillators should be considered as an alternative to transvenous

defibrillators in patients with an indication for an ICD when pacing therapy for lla B
bradycardia, cardiac resynchronization, or antitachycardia pacing is not anticipated.

The wearable cardioverter defibrillator should be considered for adult patients with a

secondary prevention ICD indication who are temporarily not candidates for ICD lla C
implantation.
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