Catecholaminergic Polymorphic
VT: What To Do?
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Cardiac Channelopathies
Channelopathies occur when one of the

proteins forming the channels (controlling
na,K or Ca) does not function properly,
either due to genetic mutation or acquired

malfunction.

Cardiac Channelopathies

O

Long QT Syndrome
Short QT Syndrome (SQTS)

Brugada Syndrom

Catecholaminergic Polymorphic Ventricular
Tachycardia (CPVT)

Arrhythmogenic Right Ventricular CM
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http://cvgenetics.med.nyu.edu/genetic-conditions/long-qt-syndrome
http://cvgenetics.med.nyu.edu/genetic-conditions/long-qt-syndrome
http://cvgenetics.med.nyu.edu/genetic-conditions/brugada-syndrome
http://cvgenetics.med.nyu.edu/genetic-conditions/catecholaminergic-polymorphic-ventricular-tachycardia
http://cvgenetics.med.nyu.edu/genetic-conditions/catecholaminergic-polymorphic-ventricular-tachycardia
http://cvgenetics.med.nyu.edu/genetic-conditions/arrhythmogenic-right-ventricular-cardiomyopathy

CPVT is an inherited arrhythmia syndrome,

characterized by polymorphic ventricular

tachycardia induced by adrenergic stress (exercise,

emotions,..).

It was first described by Reid et al, in 1975 and by

Coumel et alin 1978.

*Reid A et al, Br Heart J 1975;37:339 1 34
** Priori SG, et al .Circulation 2001;103:

PIN...,

s
| e |
|
]
1 | ]
Il IN NI I I AL A Iadad !
1= /’Nvﬂ‘,b\ M,,\,VM‘/VJ_‘A. =Y ‘,'/\ ;"\”l/\‘v".’k"."\“‘.*\'
Vi v vV
| |

| Al | 1
ML Taan It Iaka in NIRRT
||.~/‘V‘V‘N, /"" Y1 AMDMAN| A M A M | A A WANAIAIN |
Y v Y v v v [

Y \ |- o ol i
iy v“ﬂw J“'J‘J L_..\‘.A-I‘) \""‘A’E’\"W‘(‘\““‘ v V\,‘F"J\'\"MMMMV\ |
Vv V| \ (D
[ | |

Lol l b o b 12
A A A At | N A g )
MUy Ve \,‘\""‘. i \"‘", VA e

v I

VBV ~
i o A M < b begn Tx
YOSV MY = S S A Al e\l
IR v / \
J

Exercise »>> =)
o ] s b B ] Wi b vdo e e e e
S PR L/\\/\-‘L’\A«)-/\/'\J-/\A-J“\A‘W\—L\/\-LY\JA/\‘

| I 1 —}
)J |’w., "u AU AL A ‘L"’JW iy

AA 'NNJ ‘ i/ (VLA AAA w Ly
) 2ol v’ 40/m|n VJJJW\ 2 ‘ W \f’|
| |
P M \m../\ \) b \/ »_,U»L\’J—w'wl\,.hu
Atk | ks T TE
Nt M M
,’\‘ M ‘“‘»‘v“‘\'\i v’\ Iy v\,'\. W \'\,1 W v /‘% r,’u\r’/b\, u |
| | |
) \f“‘ /.,J.\..L,.‘.,J /../\ "\H P 7 U DX, e P WA A (53 DR NS U8

]
)NH\—«W'W‘N‘V—Nw-MW—‘W\”wA—U\HMMMJ

10/27/2013



e " R
A 1 i \ ; f f f W, A Al A i | "".4
/\I{W\Jrfw/\/ ’m: ‘f \,f‘.f \r\ \/\f | I j\fl“ j SWA‘"’V il 1“" pwg‘ o/ Vr\" [ \' rr“w' V'\;ll}" &!‘\«*"j" hi s
| ‘,\A l / & i ' ) I - 1‘; i | = i il E= l
Num m \‘ /\‘ q‘ww B N J(; ‘»,fmww \‘ | b’ L4 B V 'L\l Al N
4 U ' f | '
| ! 1-
o S
l i Yt
CPVT, VT rate 205 bpm J ' ‘ ‘ Fi L i |
\ [ | L"-"\'.\ dtiﬁ R \f | \1
ALl ML A (L ilEs b i
kbbb BARIEEERERTER
1 A'I‘«,‘ AR i il .‘
ATS, VT rate 150 bpm : "'-f‘ ’ i ’ W A\
. ; 1 | | |
M A iy e Al i il
-‘Hm/\.‘ Y H;/\ ;' N I.‘_/.. "‘ _.-"’. \ \';’ﬁ_ A4 \.‘.\" V‘ v “-‘ilﬁ“""“r‘ii ';,‘\H"‘;‘ ¥ \_‘A""'.\‘"H\““" (\I]\__p,'ﬁ\‘v‘i\_

Arrhythmias in catecholaminergic polymorphic
VT typically present with alternating QRS axis
with 180° rotation on a beat-to-beat basis, so-

called bidirectional
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The complexity and frequency of
arrhythmias progressively worsen with

physical exercise or stress, If exercise is not

promptly discontinued, bidirectional VT

may degenerate into polymorphic VT/ VF.
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Aetiology and mechanism of arrhythmia

Familial occurrence has been noted in about 40%
of cases and was proved to be due to mutations in
cardiac ryanodine receptor (RyR2) seen in

autosomal dominant pedigrees.
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Pathophysiology

Catecholaminergic polymorphic VT
is caused by uncontrolled Ca2 release from
the sarcoplasmic reticulum due to ryanodine

receptor defect (mutations).

Pathophysiology

Cardiac RyR2 is located on the sarcoplasmic
reticulum (SR) and controls intracellular Ca
release and cardiac muscle contraction. Calstabin

2 is a stabilizing subunit of the RyR2 complex.
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Pathophysiology

Y
VGCC 7 Inward Current

alsequestrin Calsequestrin
Cardiac myocyte in Cardiac myocyte in
diastole during stress with diastole during stress with
mutant calsequestrin mutant RYR,

A B C

Normal cardiac myocyte
in diastole during stress

Pathophysiology

O

Diastolic leak of Ca2+ from dysfunctional RyR2

leads to delayed after-depolarizations (DADs)

when exposed to circulating catecholamines

(during stress or emotions) or isoproterenol

infusion.
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Pathophysiology
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Alternans of diastolic intracellular calcium elevation as the
mechanism of bidirectional ventricular tachycardia

Pathophysiology

Cardiac RyR2 is also implicated in the
cardiac arrhythmias associated with heart
failure, which again is mediated through
sympathetic overactivity and catecholamine

excess.
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Differential diagnosis

Fascicular and Mitral Annular Ventricular

Tachycardia

Triggered VT due to DADs are catecholamine
sensitive. They may be seen early after Mi,
following reperfusion and due to digitalis

intoxication.

Natural history and response to therapy
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in the absence of beta-blocker therapy.
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Natural History & Prognosis

Studies from France reported a good prognosis for patients

treated with beta-blockers (only two of 21

Patients died over a period of 7 years. (Leennardt et al, Acirculation

199591:1512 1519

In a study from Japan , a poorer prognosis despite beta
blocker therapy (seven of 29 patients died in 6.8 (4.9)
years). However, the betablocker dosage in this study was

low and the half-life was very short (propanolol). (umitomo N et

al,Heart 2003;89:66i 70)

CPVT what to do?

Diagnosis :

Although CPVT is a severe and often
deadly disease, early diagnosis and proper
treatment can greatly increase life

expectancy.
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Exercise restriction along with
beta-blocker therapy and ICD implants in
patients with recurrent symptoms has

resulted in a favorable prognosis

physicians awareness of the disease and
improved diagnostic skills tend to increase
referral of larger percentages of

asymptomatic patients
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Risk stratification

Removal of triggers

Beta Blockade

Calcium Channel Blockers
Flecainide
Cardioverter-defibrillators (ICD)
Left cervical sympathectomy
Asymptomatic family members

Risk stratification :

Patients who had an episode of VF and those who have
sustained or haemodynamically unstable VT while on beta
blockers are

considered at highest risk.

Younger age at CPVT diagnosis is a predictor of future cardiac
events.
Genetic analysis does not yet contribute to risk stratification in

clinically diagnosed patients
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Removal of triggers

The recommendations for patients with CPVT
could be extrapolated from the LQTS guidelines,
due to the similarity of the triggers in LQTS &
CPVT. It is advised to restrict Physical Activity and

Recreational Sports Participation .

Beta Blockade :

These are Indicated for all patients who have
spontaneous or documented stressed-induced
ventricular arrhythmias (currently a class |

indication).

Therapy may be guided by Exercise testing and

Holter monitoring.
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Calcium Channel Blockers:

advantage of combining beta blocking agents with
calcium channel blocker (verapamil) is

questionable.

Flecainide:
There is strong evidence that flecainide is helpful
in treating CPVT by inhibiting cardiac ryanodine

receptor-mediated Ca2 release.
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Cardioverter-defibrillators (ICD):

Implantation of an ICD with use of beta blockers
are considered to be a class | indication for
patients with CPVT who are survivors of cardiac

arrest and have a good functional status.

Left cervical sympathectomy:

considered for:

1. Patients in whom beta blockers are contra-

indicated or not adhered to,
2. An ICD can not be placed or is not wanted.,

3. Recurrent VT in those with an AICD despite

maximal medical treatment.
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Left cardiac sympathetic denervation

Using video-assisted thoracic surgery (VATS) in left cardiac

sympathetic denervation (LCSD) to where resection of the lower half of

the left stellate ganglion and the left-sided sympathetic chain at the level
of T2, T3,and T4 r ai se the threshold for ventr
with CPVT.

O

Asymptomatic family members

# All first degree relatives should be evaluated with
ECG, Holter monitoring and exercise stress
testing.

# Genetic analysis of silent carriers of CPVT.

As the mean penetrance of RYR2 mutations is
over 80%, recent studies suggest that it is
indicated to treat even completely symptom free
carriers with beta blockers.
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Thank You
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