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Pai
11 cuong

«BCTPD: tan suat cao nhat trong bénh tim
mach do di truyén; nam = nit

*Biéu hién 1am sang da dang
«Sinh 1y bénh duy nhat

e Tién trién tu nhién thay doi

Pham
.v'Nguyen TL: Maron BJ. Braunwald’'s Heart Disease 9" ed, 2012 Elsevier
Vinh Saunders 1582-1594
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Pinh nghia va tan suat

 BCTPD:
v'Day nhung khong dan that trai
v'Khong do bénh hé thong hoic bénh tim khac (TD:
hep van DPMC, THA...)
» Tan suat 1/500 quan thé chung (# 600.000 ngudi M¥)
« Bénh toan cau
« Ca dau tién 1958 (Brock, Teare)

"If;}é?l?flen TL: Maron BJ. Braunwald’s Heart Disease 9" ed, 2012 Elsevier Saunders

Vinh 1582-1594 3
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Gross morphology and histopathology of HCM

| B:xdo tron sdp
% xép té bao co tim
C: long DMV hep
%5 ! do thanh mach

W ' D:seo & vach lién
that

TL: Maron BJ, Olivotto I. Heart Disease 2015, 10t ed, p 1574-1587
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Di truyén BCTPP

< Di truyén NST thuong, troi (autosomal dominant)
D3 xac dinh:
« 11 genes lién quan dén cardiac sarcomere: chudi ning
beta-myosin va protein C
*9 gene: troponin T, I, alpha tropomyosin, tritin, chudi
ning alpha- myosin, myosin chudi nhe
« Khong xac dinh duoc so genes va s6 dot bien BCTPD

Nguyen

"Pham TL: Maron BJ. Braunwald’s Heart Disease 9" ed, 2012 Elsevier Saunders
W V2T 1582-1504 s



Cap nhat 2018 vé Bénh Co Tim Phi Pai

Location of genes within the cardiac
sarcomere to cause HCM
° .

pe Troponin C (TNNCT)
° a-Tropomyosin (TMP1) &8  Troponin | (TNNIS) Troponin T (TNINT)

.....

.....

—_——

.' a-Actin (ACTCY)

TL: Maron BJ, Maron MS. Lancet 381: 242, 2013
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Diverse aetiology of hypertrophic cardiomyopathy

MYL3
TPM1

TNN13
TNNT3

MYH7

MYBPC3

© ESC 2014

—

~ ’/‘/’”’ d \
Unknown
'/ ~ 25-30%
‘ Sarcomeric
. protein gene
\  mutation

\

\ 40-60%

The majority of cases in adolescents
and adults are caused by mutations
in sarcomere protein genes.

g

Other genetic and
non-genetic causes

Inborn errors of metabolism
Glycogen storage diseases:

* Pompe

* Danon
AMP-Kinase (PRKAG?2)
Carnitine disorders

* Lysosomal storage diseases

e Anderson-Fabry

Neuromuscular diseases
¢ Friedreich’s ataxia
e FHL1

- Mitochondrial diseases

* MELAS

* MERFF
Malformation Syndromes

* Noonan

* | EOPARD

* Costello

* CFC
Amyloidosis

* Familial ATTR

e Wild type TTR (senile)

* AL amyloidosis
Newborn of diabetic mother

' Drug-induced

¢ Tacrolimus
e Hydroxychloroquine
» Steroids

www.escardio.org/guidelines

European HeartJournal (2014);35:2733-2779 - doi:10.1093/eurheart/ehu284

e

EURQOPEAN
SOCIETY OF
CARDIOLOGY*
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Genetic substrate of HCM

r {

Strongest evidence of pathogenicity
Thick filament
1. B-Myosin heavy chain MYH7
2. Regulatory myosin light chain MyL2
3. Essential myosin light chain MYL3

Thin filament
4. Cardiac troponin T TNNT2
5. Cardiac troponin | TNNI3 B-Myo
g' C‘Tmmm C %?7 No mutation 50%

L O m. (50.3“ N

8. o-Cardiac actin ACTC )

Intermediate filament
9. Cardiac myosin-binding protein C MYBPC3

Z-disc
10. a-Actinin2 ACTN2 Troponin T (7%)
11. Myozenin2 MYOZ2

Lesser ovﬂidence :l pathogenicity o o (%)

12. a-Myosin heavy chain MYH6

z“‘. Titin TTN Others (5%)
14. Muscle LIM protein CSRP3 :;0232::‘5
15. Telethonin TCAP e
16. Vinculin/metavinculin vCL MyozeNin

Calcium handling e :
17. Cal sequestrin CASQ2 myosin light chains
18. Junctophillin 2 JPH2

N
Nguyen
v Vinh TL: Maron BJ, Maron MS. Lancet 381: 242, 2013
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Schematic summarizing the general approach to the
diagnosis of hypertrophic cardiomyopathy

Pedigree
Signs

Symptoms
ECG

Cardiac Imaging
Laboratory

Clinical evaluation Diagnostic red flags

Features
suggesting
a specific

disease?

yes

|

no

Further specialised tests &
multidisciplinary input

Genetic testing

v

Definite disease causing
— sarcomere protein gene
Consider fisdn
genetic or
testing No definite disease
causing sarcomere
— : :
protein gene mutation
identified
¥ 3
No cause
identified Reconsider other genetic/

Specific genetic/acquired disorder

© ESC 2014

non genetic causes

Notes: 1. Gounselling is essential before and after testing for genetic disease. 2. Genetic testing is recommended in patients fulfilling diagnostic criteria for HCM
to enable cascade genetic screening of their relatives. 3. For recommendations on individual investigations see relevant sections.

www.escardio.org/guidelines

-
EUROPEAN

European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheart/ehu284 SOCIETY OF

CARDIOLOGY*
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Role of
genetic
testing In
family
screening
strategy

TL: Maron BJ et al. J. Am Coll Cardiol
60: 705, 2012

N
v Nguyen

Vinh

Clinical
family
screening”

v

Family screening
for HCM with
genetic testing*

.

Proband

l

(clinical HCM Dx)

|
Y Y

@ Pathogenic

Prégict
< /- :
pyégsis 7;/ sarcomere mutation

VUSt © No mutation

v

Family members
(predict risk for disease)

! !

Usually Cannot proceed
cannot proceed with family
with family genetic screening

\]

 Mutation

.

G+ P-

v

Continued
surveillance
with imaging

.

Competitive sports (?)
ICD (?)

genetic screening

Y

© Mutation

v

G-P-

10
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Giai phau bénh

«»Cac thé¢ BCTPD

» Phi dai bat d6i xung that trai, chu
yéu & vach lién that va vach trude
that trai xay ra & 70% truong hop.

« Phi dai VLT phan day xay ra &
15-20% truong hop.

e Phi dai ving mém , hiém gip 0
phuong Tay (<2%) ; nhiéu hon &
Nhat (25%). Thé phi dai nay
thuong c6 biéu hién song T khong
16 va ddo nguge & cac chuyén dao
nguc trai.

" Pham
v Nguyen

Vinh

Subaortic Midventricular

11
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Bénh co tim phi dai do dot bién gene LAMP

« Bé trai 14 tuoi, dot tur
* VLT 65 mm (tim nang 1425q)

A0: dong mach chu; VS: vach
lién that

B: té bao co tim (myocyts) kém
vacuolated sarcoplasm (mau
d6) nam trong seo (mau xanh)

C: x40 tron sap xép myocytes,
dac thu cua sarcomeric
BCTPD

D: ECG trong tim, ICD tao soc
tim that bai (rung that 280
nhat/ph)

" Pham
Nguyen
W v
TL: Maron BJ. Braunwald’'s Heart Disease 9™ ed, 2012 Elsevier Saunders 1582-1594 12
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Dang that trai/
BCTPD c¢6 kem
nguy co loan nhip
that va dot tu

A: VLT phi dai ning, day 55 mm

B: Tui phinh mdm TTr kém phi
dai co tim vung gitra/ BCTPD

C: Seo 16n xuyén thanh VLT do
huy co tim bang con

D: BCTPD giai doan cuéi; S€0
xuyén thanh VLT, lan dén vach
trude TTr

VLT: véch lién thét
TTr: thit trai
TL: Valeti US et al. J. Am Coll Cardiol 2007; 49: 350

“ Pham
v Nguyen

Vinh
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Cac dac (i:iém hinh thai hoc va cau tric
can quan tam/ BCTPD

« Day that trai

*BO may van 2 1a: van 2 14 dai gap d6i binh thuong
hoac dan 16n tirng vung la van truée hay la van sau

* M0 bénh hoc co tim: x40 tron sap xép soi co tim

» Bat thuong DMV trong co tim: thanh day (noi mac
va trung mac), long hep

" Pham
v Nguyen

Vinh 14



y .

* Nghén budng tong that trai (> 30 mmHg): yéu t6 manh
dan dén suy tim va tr vong tim mach

» Tuwong quan yéu gitra mirc dd nghén BTTTr va dot ti do
tim

* Nghén dudi BDPMC: do van dong to1 trude van 2 1a ky tam
thu (SAM) sat vao VLT ky tam thu

* Do chénh ap BCTPD: ¢6 tinh dong hoc

* TMCB co tim/ BCTPD: do r6i loan chirc ning vi mach

* R6i loan chirc nang tam truong: 80% BCTPD - suy tim,
kho thd gang stic

" Pham
v Nguyen

vinh  SAM: systolic anterior motion 15
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Anh huong
1én sOng con
cua nghén
budng tong
that trai

C: sau phiu thuat cit bot co
tim vach that (septal
myoctomy): séng con tuong
duong quan thé chung

" Pham
v Nguyen

Vinh

250 -
o
ol
=
£ 200 -
_ L
= 1 No obstruction o
oL 5 150
L+ 90+ <t
== o'}
o< Q)
Cw 80 . = 100 4
T g Obstruction o)
g“J 70 A I
e E 50 -
w P = 0.001 o)
T 9% =
0+ T T T T T 0 -
0 2 4 6 8 10
YEARS AFTER GRADIENT
A MEASUREMENT B
1 g —-_‘“—
0.9 ﬂ_ﬁ
I P<0.001 83%
<2( 0.8
=
o
SO
€0 Isolated myectomy 61%
0.6 - Nonoperated obstructive
- Expected U.S. population
05 1 1 I I 1 1 I I I 1
0 1 2 3 4 5 6 7 8 9 10
C YEARS POST-OP

TL: Maron BJ. Braunwald’s Heart Disease 9t ed, 2012 Elsevier Saunders 1582-1594
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Chan doan BCTPD

*Lam sang

*Can lam sang:
*ECG, XQ nguc, sieu am tim QTN, siéu am tim

QTQ, SAT Dobutamin

* MSCT, MRI, thong tim chup mach

» Chan doan cac bénh cé phi dai co tim: Noonan,

Danon, Fabry...
g@izizzn

Vinh
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Examples of signs and symptoms suggestive
of specific diagnoses

Symptom/sign ‘Diagnosis
Learning difficulties e Mitochondrial diseases

* Noonan/LEOPARD/Costello syndrome
e Danon disease

Sensorineur@ e Mitochondrial diseases (particularly with
diabetes)

e Anderson-Fabry disease
e |LEOPARD syndrome

@impairment * Mitochondrial diseases (retinal disease,
optic nerve atrophy)

£\

e TTR-related amyloidosis (cotton wool type
vitreous opacities)

e Danon disease (retinitis pigmentosa)

e Anderson-Fabry disease (cataracts, corneal
opacities)

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheart)/ehu284 18



can v

Examples of signs and symptoms suggestive
of specific diagnoses (cont.)

Symptom/sign Diagnosis
@disturbance e Friedreich’s ataxia
raesthesia/sensory * Amyloidosis
abnormalities/neuropathic pain e Anderson-Fabry disease
@'pal tunne) syndrome e TTR-related amyloidosis (especially when
bilateral and in male patients)
Musclé weakness > e Mitochondrial diseases

* Glycogen storage disorders
e FHL1 mutations

* Friedreich’s ataxia
Pa|pebra@ ¢ Mitochondrial diseases

* Noonan/LEOPARD syndrome
e Myotonic dystrophy

Lentiginespots » LEOPARD/Noonan syndrome

Angiokeratomata,@h idrosis * Anderson-Fabry disease
FHL1= four and a half LIM domains 1; LEOPARD = lentigines, ECG abnomalities,ocular hypertelorism, pulmonary stenosis, abnormal genitalia,
retardation of growth and sensorineural deafness; TTR = transthyretin.

www.escardio.org/guidelines  European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284  5ocier of .,

CARDIOLOGY
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Electrocardiographic abnormalities suggesting
specific diagnoses or morphological variants

Finding

Comment

Short PR interval/

Pre-excitation is a common feature of storage diseases
(Pompe, PRKAG2, and Danon) and mitochondrial
disorders (MELAS, MERFF). A short PR interval without
pre-excitation is seen in Anderson-Fabry disease.

Progressive atrioventricular conduction delay is common
in mitochondrial disorders, some storage diseases
(including Anderson-Fabry disease), amyloidosis,
desminopathies and in patients with PRKAG2 mutations.

Extremei\_/E

(Sokolow score =250)

Extremely large QRS voltage is typical of storage
diseases such as Pompe and Danon disease, but can be
caused by pre-excitation alone.

Low QRS volta
(or normal voltages despite

increased LV wall thickness)

Low QRS voltage in the absence of pericardial effusion,
obesity and lung disease is rare in HCM (limited to
cases with end-stage evolution) but is found in up to
50% of patients with AL @myloidosisand 20% with TTR
amyloidosis. Differential diagnosis between HCM and
cardiac amyloidosis is aided by measuring the ratio
between QRS voltages and LV wall thickness.

www.escardio.org/guidelines European HeartJournal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284

20



Electrocardiographic abnormalities suggesting
specific diagnoses or morphological variants (Cont.)

Finding

Comment

Extreme superior ("North
West”X QRS axis deviation

Seen in patients with Noonan syndrome who have
severe basal hypertrophy extending into the RV outflow
tract.

Giant negativ@a})@
inversion (>10 mm

Giant negative T wave inversion in the precordial and/or
inferolateral leads suggests involvement of the LV apex.

AbnormafQ waves 240 msin

duration and/or 225% of
the R wave in depth and/or
=3 mm in depth in at least
two contiguous leads except
aVR

Abnormally deep Q waves in the inferolateral leads,
usually with a positive T wave, are associated with an

—asymmetrical distribution of LVH>Q waves of abnormal
duration (240 ms) are associated with areas of

replacement fibrosis.

Coved ST-seg men@ in

lateral chest leads

Some patients with apical or distal hypertrophy develop
Wsometimes associated with

myocardi ng. These may only be detectable on
CMR, ventriculography or contrast echo, and are
occasionally associated with ST-segment in the lateral

MELAS =mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes; MERFF =myoclonic epilepsy with ragged red fibres;
PRKAG2 = gamma-2 subunit of the adenosine monophosphate-activated protein kinase.

www.escardio.org/guidelines

European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheart/ehu284

chest leads.

EURQPEAN
SOCIETY OF
CARDIOLOGY*
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* Nhip xoang -

* Thuong co loan nhip: | * |
NNTT, NTT that,
NNT, rung nhi

» Day that tréi

“ Pham
v Nguyen

Vinh

22



Echocardiographic features that suggest
specific aetiologies

Finding Specific diseases to be considered
Increased@hickness Amyloidosis

Increased(AV valve)thickness Amyloidosis; Anderson-Fabry disease
Increased@ thickness Amyloidosis, myocarditis, Anderson-Fabry disease,

Noonan syndrome and related disorders

Mild to modemt@ Amyloidosis, myocarditis

Ground-glass appearance of ventricular | Amyloidosis
myocardium on 2-D echocardiography

Concentric(LVH Glycogen storage disease, Anderson-Fabry disease,
PRKAG2 mutations
@concentric LVH Danon disease, Pompe disease
(wall thickness 230 mm)
Global LV hypokinesia Mitochondrial disease, TTR-related amyloidosis,
(with or without LV dilatation) PRKAG2 mutations, Danon disease, myocarditis,
advanced sarcomeric HCM, Anderson-Fabry disease
W outflow tract Noonan syndrome and associated disorders
obstruction

PRKAG2 = gamma-2 subunit of the adenosine monophosphate-activated protein kinase; @

‘ www.escardio.org/guidelines European HeartJournal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF

CARDIOLOGY*®
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Can lam
sang: sieu
am tim

Pham
Nguyen
Vinh

Cac dau hi€u lam sang:
* Phi dai khong d6i xing véch lién thit (ASH)
* Chuyén dong t6i trudc van 2 14 ky tdm thu (SAM)

* Nghén budng téng that trdi: +

ASH ( Asymmetric Septal Hypertrophy )

VLT
Ty lé >13:1
Vach sau that trdi

ASH con thdy duge 6 :
* Tré so sinh dén 1, 2 tudi
* T¢n thuong 1am téng 4p lifc that phai lau ngay
(TD: Hep van DMP, ting 4p DMP nguyén
phat, CVbDM )
* Hep van DMC, ting hu«yé'f, 4p,

* Sarcomas, amyloidosis, Freidreich' s ataxia, phit
niém (myxedema)

24
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Transoesophageal echocardiography

Recommendations

operative is recommended in patients undergoing(septal

myectomy) to confirm the mechanism of LVOTO, to guide the surgical

strategy, to assess post-surgical complications and to detect residual LV
outflow tract obstruction.

Class | Level

TOE should be considered in patients with LVOTO if the mechanism is

unclearpor when assessing the mitral valve apparatus before a septal
reduction procedure, or when severe mitral regurgitation, caused by
intrinsic valve abnormalities, is suspected.

TOE with intracoronary contrast injection of the candi tal
perforator artery should be considered to@&m
when transthoracic windows are insufficient for proper visualization of
echo-contrast within the myocardium.

©

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284  $ociess of .
CARDIOLOGY
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ISV : Vach lién that
PM : Cotco

MV : Van 2 la

LA : Nhi trai

AV : Van bMC

SAM : Systolic anterior
motion (van dong to1
trudc ky tam thu)

" Pham
v Nguyen

Vinh

Si1eu am tim

26



Siéu am tim: bénh nhan nam 8 tudi/
BCTPD

r—F — = T B € v —
I ﬁ

_—— |

Mat cat canh rc truc doc ngang qua tht trai: hinh anh bénh co tim phi dai thé tac nghén trén
bénh nhan nam & tudi. That trai day dong tam; bé day vach lién that 1a d1 = 13,5mm; bé day
thanh sau that trai la d2 = 7mm. Ty 1¢ VLT/thanh sau that trai = 1,9

TL: Pham Nguyén Vinh va c/s: Atlas siéu am tim 2D va Doppler mau. NXBYH 2002
Ph
Ng?Jr;len
Vinh 27
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Sieu am tim: bénh nhan nam 18t/ BCTPD

Mt cit canh e truc doc: hinh anh bénh co tim phi dai trén bénh nhan nam 18 tudi. Hinh anh SAM
14 van trudc van 2 14 (A). Mit cat canh tc truc ngang - ngang 2 that, chiéu day vach lién that 13
24mm, chi€u day thanh sau that trai l[a 8mm, ty 1¢ VLT/thanh sau that trai = 3 (B)

Nguyen

"Pham TL: Pham Nguyén Vinh va c/s: Atlas siéu &m tim 2D va Doppler mau. NXBYH 2002
v Vinh 28



Cardiovascular magnetic resonance evaluation

in hypertrophic cardiomyopathy

Recommendations

It is recommended that CMR studies be performed and interpreted by
teams experienced in cardiac imaging and in the evaluation of heart
muscle disease.

Class | Level

In the absence of contra-indications, CMR with LGE is recommended in
patients with suspected HCM who have inadequate echocardiographic
windows, in order to confirm the diagnosis.

In the absence of contra-indications, CMR with LGE should be considered

in patients fulfilling diagnostic criteria for HCM, to assess cardiac
, ventricular and the presence and extent of myocardial
ibrosis.

CMR with LGE imaging should be considered in patients with suspected

apical hypertrophy or@

CMR with LGE imaging should be considered in patients with suspected
cardia€amyloidosis

CMR with LGE may be considered before septal alcohol ablation or
myectomy, to assess the extent and distribution of hypertrophy and
myocardial fibrosis.

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284

EURQPEAN
SOCIETY OF
CARDIOLOGY*®
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Nuclear scintigraphy; cardiac CT

Class | Level

Recommendations

Bone scintigraphy (particularly with 99mTc-DPD) should be considered in
patients with symptoms, signs and non-invasive tests consistent with IIa

TTR-related amyloidosis.
hould be considered in patients who have inadequate IIa
echocardiographic imaging and contra-indications for CMR.

* TTR-related amyloidosis: age > 65 yo; history of
bilateral carpal tunnel S; absent family history of
HCM,; features consisting with cardiac amyloidosis

In ECG and cardiac imaging
* TTR derived fibrils: avidity for bone tracers

©

QPEAI

‘ www.escardio.org/guidelines European HeartJournal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY O,
CARDIOLOG'
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Laboratory tests in adult patients with
hypertrophic cardiomyopathy (HCM)

Test Comment

Haemoglobin * Anaemia exacerbates chest pain and dyspnoea and
should be excluded whenever there is a change in
symptoms.

Renal function * Renal function may be impaired in patients with

severe left ventricular impairment.

* Impaired GFR and proteinuria may be seen in
amyloidosis, Anderson-Fabry disease and mitochondrial
DNA disorders.

Liver transaminases * Liver tests may be abnormal in mitochondrial
disorders, Danon disease and B-oxidation defects.

Creatine phosphokinase * Serum creatine phosphokinase is raised in metabolic
disorders such as€&anon and mitochondrial disease>

©

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF

CARDIOLOGY*®



Genetic counselling

Recommendations Class | Level

Genetic counselling is recommended foith HCM when their
disease cannot be explained solely by a non-genetic cause, whether or
not clinical or genetic testing will be used to screen family members.

Genetic counselling should be performed by@sionals tr@)for this
specific task working within a multidisciplinary specialist team.

©

EURQPEAN

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF
CARDIOLOGY*
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Flow chart for the genetic and clinical
screening of probands and relatives

Genetic testing

! v

© ESC 2014

v

Definite mutation

!

Variant of unknown/
uncertain significance

l

No mutation

Cascade genetic test

Do segregation analysis

where possible

)

Reconsider other

genocopies/phenocopies

L !

Cascade clinical

( screening
{ ! |
Mut:-Jitiglr;npi)g:litive Mutati_on l l
phenotype negative HCM Normal
! ! ! }
ongiEm Discharge S Gt

HCM = hypertrophic cardiomyopathy.
Cascade genetic test = screening of first degree relatives of patients already diagnosed with HCM.

Segregation analysis: identify the factors responsible for familial aggregation 23
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Genetic and clinical screening In children

Recommendations Class | Level

The children of patients with a definite disease-causing mutation should
be considered for predictive genetic testing—following pre-test family

counselling—when they are aged 10 or more vears and this should be IIa
carried out in accordance with international guidelines for genetic testing
in children.

In first-degree child relatives aged 10 or more years, in whom the genetic
status is unknown, clinical assessment with ECG and echocardiography IIa
should be considered every 1-2 years between 10 and 20 years of age,
and then every 2-5 years thereafter.

“ Pham
v Nguyen

Vinh e



Coronary angiography

Recommendations Class | Level

Invasive coronary angiography is recommended in adult survivors of
cardiac arres®) in patients withesustained ventricular tachyarrhythmia an

in patients with severe stable angina (Canadian Cardiovascular Society
(CCS) Class 23).

Invasive or CT coronary angiography should be considered in patients
with typical exertional chest paiho have an
intermediate pre-test probability of atherosclerotic coronary artery
disease based on age, gender and risk factors for atherosclerosis, or
a history of coronary revascularization.

In all patients @ged 40 years or morey invasive or CT coronary
angiography should be considered before septal reduction therapy,
irrespective of the presence of typical exertional chest pain.

©

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF
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Medical treatment of left ventricular outflow
tract obstruction

Recommendations Class | Level

@odilating B@z titrated to maximum tolerated dose, are
recommended as first-line therapy to improve symptoms in symptomatic
patients with resting or provoked LVOTO.

Wtitrated to maximum tolerated dose, is recommended to
improve symptoms in symptomatic patients with resting or provoked2
LVOTO, who are intolerant or have contra-indications to B-blockers.

B-Blockers or verapamil may be considered in:éﬁl!dren and asymptomatic>
adults with resting or provoked? LVOTO, to reduce [eft v ar

pressures.

www.escardio.org/guidelines  European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284  Sociery of

CARDIOLOGY *

N
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Protocol for the assessment and treatment of
left ventricular outflow tract obstruction

2-D and Doppler echocardiography at rest, Valsalva and standing I

! }

Maximum provoked peak Maximum provoked peak
LVOTO 250 mm Hg LVOTO <50 mm Hg

See 9.1 Symptomatic
left ventricular
outflow tract obstruction

Repeat echocardigraphy Exercice stress
1 year echocardigraphy
[
<
' ¢
§ Maximum provoked peak Maximum provoked peak
© LVOTO 250 mm Hg LVOTO <50 mm Hg
*Exercice echocardiography may be considered l l
in individual patients when the presence of a
LVOT gradient is relevant to lifestyle advice and See 9.1 Symptomatic Medical therapy
dedgenson medical ireatment. left ventricular outflow (see 9. Management of
tract obstruction symptoms and complications)
LVOT = left ventricular outflow tract obstruction.

A
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Septal reduction therapy

Recommendations Class | Level

It is recommended that septal reduction therapies be performed by
experienced operators, working as part of a multidisciplinary team expert in
the management of HCM.

Septal reduction therapy to improve symptoms is recommended in patients
with a resting or maximum provoked LVOT gradient of who are in
NYHA functional Class III-IV despite maximum tolerated medical therapy.

Septal reduction therapy should be considered in patients with recurrent
exertional syncope caused by a resting or maximum provoked LVOTO gradient
250 mm Hg despite optimal medical therapy.

Septal myectomy, rather than SAA, is recommended in patients with an
indication for septal reduction therapy and other lesions requiring surgical
intervention (e.g. mitral valve repair/replacement, papillary muscle
intervention).

Mitral valve repair or replacement should be considered in symptomatic
patients with a resting or maximum provoked LVOTO gradient 2 50 mm Hg
and moderate-to-severe mitral regurgitation not caused by SAM of the mitral
valve alone.

Mitral valve repair or replacement>may be considered in patients with a resting
or maximum provoked LVOTO gradient 250 mm Hg and a maximum septal
thickness <16 mm at the point of the mitral leaflet-septal contact or when
there issmoderate-to-severe mitral regurgitafior following isolated myectomy.

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF
CARDIOLOGY*®




Pre-assessment check list for patients being
considered for invasive septal reduction therapies

Are there alternative/additional . Obes.ity |
explanations for symptoms? * Respiratory Disease
e Coronary artery disease
e Anaemia

e Thyroid disease

e Arrhythmia (e.g. AF)

* Drug side-effects

e Systemic disease (e.g. amyloid)
e RVOT obstruction

What is the mechanism e SAM-related

of obstruction? e Mid-cavity
e Sub-aortic membrane

¢ Aortic stenosis

e Anomalous papillary muscle
insertion

* Accessory mitral valve tissue

)

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOSETY OF
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Pre-assessment check list for patients being
considered for invasive septal reduction therapies (Cont.)

Assess mitral valve e Mitral prolapse
anatomu/function e Other instrinsic MV abnormality

Assess distribution and

severity of hypertrophy

Minimum anterior septal
thicknes @

©

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284  5oqiesy of
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Patients with heart failure and preserved LV
ejection fraction (250%)

Recommendations Class | Level

In patients in NYHA functional Class II-IV with >50% and no e
evidence for resting or provocable LVOTO,B-blockers, verapamilor IIa

diltiazem should be considered, to improve heart failure symptoms.

Low-dose loop and thiazidhould be considered in patients in
NYHA functional Class II-IV with an EF 250%, and no evidence for IIa
resting or provocable LVOTO, to improve heart failure symptoms.

©
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Patients with heart failure and reduced LV

ejection fraction (<50%)

Recommendations Class | Level
{’An ACE-inhibit (or ARB if ACE inhibitor not tolerated) should be
considéered, in addition to a B-blocker, for patients without LVOTO who IIa

have an LVEF <50%, to reduce the risk of HF hospitalization and risk of
premature deatha.

-blockershould be considered, in addition to an ACE-inhibitor (or ARB
if ACE-inhibitor not tolerated), for patients without LVOTO who have an
LVEF <50% to improve symptoms and reduce the risks of HF
hospitalization and premature deatha.

IIa

"@oop diuretics should be considered for symptomatic patients in
NYHA functional Class II-IV with an LVEF <50%, to improve symptoms IIa
and reduce the risk of HF hospitalization=.

For all patients with persisting symptoms (NYHA functional Class II-IV)
and an LVEF <50%—despite treatment with an ACE-inhibitor (or an ARB

if an ACE-inhibitor is not tolerated) and a B-blocker— IIa
receptor antagonist (MRA) should be considered, to reduce the risks of HF
hospitalization and premature deatha.

{Tow-dose digoxinmay be considered for patients without LVOTO who are
in NYHA functional Class II-IV and have an LVEF <50% and permanent IIb
atrial fibrillation to control heart rate response.

3In the absence of randomized trials in HCM, the benefit on hospitalization, symptoms and mortality is
assumed but unproven.
EURQOPEAN
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Algorithm for the treatment of heart failure
in hypertrophic cardiomyopathy

Heart Failure
NYHA Class II-1V

l l

Resting or Resting or
provocable LVOTO provocable LVOTO
=50 mm Hg <50 mm Hg

I

Management of
LVOTO

Rate/Rhythm
control
anticoagulation

' .

LVEF 250% LVEF<50%

© ESC 2014

)
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Algorithm for the treatment of heart failure

in hypertrophic cardiomyopathy (cont.)

© ESC 2014

l l

LVEF =50% LVEF<50%
-blockers,
vperapamil or l;-g;cbe&
diltiazem 2
Low-dose loop
Low-dose loop e
2 and thiazide
and thiazide diifetics
diuretics
+

Consider cardiac

transplantation

www.escardio.org/guidelines

European HeartJournal (2014);35:2733-2779 - doi:10.1093/eurheart/ehu284

)
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Cap nhat 2018 vé Bénh Co Tim Phi Dai

Chién luogc diéu tri suy tim bat dau tir SA tim

HCM patient

l

Echocardiography
(at rest/exercise)™

! !

LV Outflow Obstruction® Nonobstructivel
(at rest or with exercise) (at rest and with exercise)
Y Y Y l‘ Y L
Asymptomatic Mildly Drug refractory Asymptomatic Mildly Drug refractory
symptomatic Severely symptomatic Severely
symptomatic symptomatic
(NYHA class IlI/1V) (NYHA class lIl/IV)
No treatmentt Medical Surgical myectomy No treatmentt Medical Transplant
Surveillance therapyt | | (alcohol septal ablation) Surveillance therapy™*

NBUYER  1602-1615 .

“Pham TL: Maron BJ et al. Braunwald’s Heart Disease 11 ed, 2018 Elsevier Saunders, p.
v Vinh
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g

Pham
Nguyen 16021615

Tién trién dén suy tim trén 3 the
huyét dong khac nhau caia BCTPD

NON- PROVOCABLE REST
OBSTRUCTIVE OBSTRUCTION OBSTRUCTION
249 220 104

No. Patients

Proportion of
patients who
developed NYHA
class II/IV (yellow)
vs. those who
remained stable
class I/ll (green), n
(%)

10%

7.4%lyr

3.2%lyr

1.6%/yr

Rate of progression to
NYHA class II/IV, (%/y)

Vinh

TL: Maron BJ et al. Braunwald’s Heart Disease 11t ed, 2018 Elsevier Saunders, p.

46



Cap nhat 2018 vé Bénh Co Tim Phi Dai

Risk factors for sudden death in HCM

Secondary Prevention
» Cardiac arrest or sustained VT
Conventional Primary Prevention Risk Markers

» Family history of sudden death due to HCM

» Unexplained recent syncope

« Multiple/repetitive nonsustained VT (on ambulatory ECG tracing)
« Hypotensive or attenuated blood pressure response to exercise

- Massive LV hypertrophy (wall thickness, =30 mm*)

- Extensive/diffuse late gadolinium enhancement (contrast CMR)

Potential High-Risk Subsets for Primary Prevention

» End-stage phase (ejection fraction <50%)
« LV apical aneurysm and scarring

Potential Arbitrators for Primary Prevention®

- Substantial LV outflow gradient at rest

- Alcohol septal ablation (infarct)

- Multiple sarcomere mutations

- Modifiable—e.g., intense competitive sports, coronary artery disease

Pham _ _
v Nguyen VT = ventricular tachycardia.

Vinh TL: Maron BJ, Maron MS. Lancet 381: 242, 2013
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Flow chart for ICD implantation

PRIMARY PREVENTION SECONDARY PREVENTION
Recommended assement: « Cardiac arrest due to VT or VF
History

» Spontaneous sustained VT
causing syncope or
haemodynamic comprimise

2-D/Dopler echocardiogram
48-hour ambulatory ECG

e —

HCM Risk-SCD variables:

. Age

» Family history of sudden cardiac
death

» Unexplained syncope
« Left ventricular outflow gradient2

Life expectancy >1 year
+« Maximum left ventricular wall

thickness?
* Left atrial diameter
*« NSVT

© ESC 2014

@pyright © European Society of Cardiology 2014

‘ ICD recommended I
3Use absolute values for LVOT gradient MLVWT and left atrial dimension.

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284  5oqmey of
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Flow chart for ICD implantation

‘ ICD recommended l

LOW-RISK
5-year risk

HIGH-RISK
5-year risk
26%

INTERMEDIATE RISK
5-year risk 24%-<6%

<4%

ICD
grarTaly 1D shoIL(J:Ig be
not may be considered el
indicateda= consiaere

ight © European Society of Cardiology 2014

2|CD not recommended unless there other clinical features that are of potential prognostic importance and when the likely benefit is gre ater thant the
lifelong Irisk of complication s and the impact of an ICD on life style, socioeconomic status and psychological health.

opyr

© ESC 2014

<
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ICD implantation in children

Recommendations

Class | Level

ICD implantation is recommended in children who have@urvive@a cardiac
arrest or experienced@ted sustained ventricular tachycardia>

ICD implantation should be considered in children with@

paediatric risk factors- after appropriate counselling and when an
assessment of the lifelong risk of complications and the impact of an ICD IIa
on lifestyle and psychological health suggests a net benefit from ICD
therapy.

ICD implantation may be considered in children with a single major
paediatric risk factor- after appropriate counselling and when an
assessment of the lifelong risk of complications and the impact of an ICD IIb
on lifestyle and psychological health suggests a net benefit from ICD
therapy.

Major paediatric risk factors: Maximum left ventricular wall thickness =230 mm or a Z-score = 6, unexplained syncope, non-sustained
ventricular tachycardia (23 consecutive ventricular beats at 2 120 BPM lasting,30 seconds), family history of SCD (one or more first-
degree relatives with SCD aged, 40 years with or without the diagnosis of HCM, or SCD in a first-degree relative at any age with an

established diagnosis of HCM).

www.escardio.org/guidelines European Heart Journal (2014);35:2733-2779 - doi:10.1093/eurheartj/ehu284 SOCIETY OF
CARDIOLOGY*®
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Chién luoc diéu tri va tién lugng bénh nhan BCTPD

Genotype (+)
Phenotype (—),

Longitudinal
follow-up
no treatment

No treatmentt

N
v Nguyen

Vinh
1602-1615

WA AN Heart

: ( and }(——) Failure
Qroke_ / Symptoms
Drug Therapy#

ICD Antiarrhythmic and/or Iv [r_)ﬁl-—rug-refractory |
rate control drugs | (NYHA class llI/IV) |

Warfarin ! heart failure |
Cardioversion i symptoms ‘
RFA i |

Obstructive
(rest and/or
exercise provocation)
=50 mm Hg

Nonobstructive
(rest and/or
exercise provocation)
EF <50% or =50%"*

Myectomy (alcohol ablation)

Drugs/transplant
ICD

TL: Maron BJ et al. Braunwald’s Heart Disease 11t ed, 2018 Elsevier Saunders, p.

51
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Longterm
outcome In
HCM

TL: Maron BJ et al. JAMA 281: 650,199

N
v Nguyen

Vinh

A

CUMULATIVE SURVIVAL RATE

% OF HCM COHORT

1.0 4
0.9
0.8 4
0.7 -
0.6
0.5
0.4 -
0.3
0.2 -
0.1 -
0

HCM mortality rate = 1.2%i/year = .5, national

P=0.22

— HCM

health statistics

70+

10

0

I 1 I I I ] I 1

12 3 4567 8 911 12131415161}18192

DURATION FROM INITIAL DIAGNOSIS (year)

65%

13% 122 0.24 "'m'r}‘“l' 0.2 wr 0.20 fn.‘"_.fr

I I 1 I4°’f° n-.roljﬁ 1 -2?-“
T - - i - — %

SURVIVORS NON- NON-HCM EMBOLIC HEART SD

CARDIAC CARDIAC STROKE FAILURE .,
DEATH DEATH L om peamhsEvents
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Két luan

- Tan suat; 1/500 (USA)
- Di truyén:
« 1500 d6t bién gen da xac nhan
» Can khao sét di truyén: B/n, thé hé 1
- Chan doan: LS, ECG, siéu am tim, siéu am
Dobutamin, MRI, théng tim, khao sat di truyén
-Piéu tri:
» Thudc, myomectomie, alcohol ablation, PM
* Diéu trj dGing: séng con nhu binh thuong

" Pham
v Nguyen

Vinh



