Heart Rhythm Congress
October 2016

BRISTOL CONGENITAL
HEART CENTRE

GUCH Arrhythmias

why, what and which drugs are best...

Dr Graham Stuart
Bristol Congenital Heart Unit



GUCH Arrhythmias

why, what ,which drugs are best

Digitalis 1785

Darwin at the lady’s houfe. I found her nearly in
a ftate of fuffocation; her pulfe extremely weak and
irregular, her breath very {hort and laborious, her
countenance funk, her arms of a leaden colour,
clammy and cold. She could not lye down in bed,
and had neither firength nor appetite, but was ex-
tremely thirfty. _Her ftomach, legs, and thighs
were greatly fwollen; her urine very fmall in quan-
tity, not more than a fpoonful at a time, and that
very feldom. It had been propofed to {carify her
legs, but the propofition was not acceded to.

Withering W An account of the Foxglove and its medical uses.
Birmingham England 1785
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Digitalis 1785
Wiithering W An account of the Foxglove and its medical uses

- It is now almoft nine years fince the Digitalis was
firlt prefcribed for this ady, and notwithftanding I
have tried every preventive method I could devife,
the dropfy ftill continues to recur at times ; but is
never allowed to increafe fo as to caufe much dif-
trefs, for the occafionally takes the infufion and re-
lieves herfelf whenever fhe choofes. Since the firft
exhibition of that medicine, very fmall dofes have
been always found fufhcient to promote the flow of

Withering W An account of the Foxglove and its medical uses.
Birmingham England 1785
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Digitalis 1785 DC Ablation 1982
Wiithering W An account of the Foxglove and its medical uses Gallagher et al Catheter technique for closed chest ablation NEJM
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When / what drugs should we not use
Drugs for Supraventricular arrhythmias
Drugs for Ventricular arrhythmias

Do patients take the drugs we prescribe
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» When / what drugs should we not use



GUCH Arrhythmias

drugs we should not use...
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- ontaminants found in
- illicit drugs

| curecoteﬂéam Jim Meleigh,Ancres Kian, Qutub Sy & ek A. Blls

John Moore’s University 2015

www.cph.org.uk/.../cut-a-guide-to-the-adulterants-bulking-agents-and-other-contami...



Street drugs

contaminants, adulterants, bulking agents

e Clembuterol n n “as

« Dextromorp
goomes® NO THANKS
 Lidocaine/pr
e Strychnine
 Diltiazem

« Ketamine

» Ephedrine
« scopolamine

Cole et al 2015



"Energy Drinks”

« 30% of 12-19yr olds
regularly consume energy
drinks

« > 5000 overdoses per
annum in USA

 Similar caffeine content to
percolated coffee (90mg)

Caffeine = guaranine=theine=maurine

Sanchis-Gomar et al Can J Cardiol 2015;Energy Drink Overconsumption in Adolescents: Implications for Arrhythmias



"Energy Drinks”

Am J Cardiol 2014;114:1124-5

Energy Drink—Induced Near-Fatal Ventricular
Arrhythmia Prevented by an Intracardiac Defibrillator

Decades After Operative ‘“Repair’ of Tetralogy of Fallot

Alexandra E. Ward, MD", Steven E. Lipshultz, MD"*, and Stacy D. Fisher, MD"

45 yr old Man
3 energy drinks after waking “tired” for morning shift

250mg caffeine .....



Energy Drink Overconsumption in Adolescents: Implications

for Arrhythmias and Other Cardiovascular Events

Fabian Sanchis-Gomar, PhD, MD," Helios Pareja-Galeano, PhD,"" Gianfrance Cervellin, MD,

Tabke 1. Possible manifestations of energy drink abuse in adolescents

—— “Normal heart” : restrict to one
Arrial Abrillation or fluree drink per day Sanchis-Gomar

Ventricular u|||:|'||'.|1|i:u
QT prolangation

]I||Iu|1..1-1lnl1”.:r|:|||Ilullr.l|||:ll depression “ACHD heart”: ? NO Safe
level. Rrxas per coffee

Diizziness

:‘|||.'|.'|:'I|-.'.-i’.l'll.':-.'1

:";|'||||[|'||_':-.'-. |||. |'|||,';|[|'| * CVS Eﬁ:eCtS
Loss of control and a feeing of immunent diah

Development of uncontrollsble phobias and fears

%

Increased pl.,:,l-:,-h;r, AggregAl i

Decreased endothelial funcrion
Myocardial infarction
Hemodvnamic failure
M Vo

:":Ul.ll.ll'll l.illliliill. lJl.':I‘...'I

Jagerbomb

Cocktail

Comulanve cardiovasanlar boad

i :l,'n_'l'll'.l |'|||.||||,‘| '!'ll.r'.l.' '|.1.||I..,'Ii|'||'|

% can Red Bull
%2 ounce jagermeister

Canadian Journal of Cardiology 2015:31,;572-5



R oo Mirror G
'Jagerbombs left me for dead":
Teenager suffered three heart

attacks before being saved by
defibrillator  wazos

Ateenager wes left "dead on the bathroom floor” by an enerqy drink after downing

Jagerbombs on a night out with friends and had to be resuscitated with a
defibrillator,
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The Health Eftects of Electronic Cigarettes

Chitra Dinakar, M.D., ana George T. O'Connor, M.D.

N Engl J Med 2016:375:1372-81

Cause endothelial cell death
Increase oxidative stress

Toxic to cardiomyoblasts

depending on flavour
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Negatively inotropic

Flecainide

Alters pacing thresholds

proarrhythmic ?




GUCH Arrhythmias

flecainide and proarrnythmia

o CAST study

— Ischaemic heart disease study (50% EF <40%)
— (‘arrhythmia event rate = placebo if EF >40%)

e Conversion of afib to conducted atrial
tachycardia use with av node blocker

¢ I n te ra.Ct I O n S Orug 'elaa Pharmecokiel. 2015 Augaoed 25762, . 10.1006q cmpr:23.00°, Epub 205 4pr 1
Serum flecainide SIR ratio reflects the CYP2D6 genotype and changes in

CYP2DG activity,
Doki” Sedguei V2 Koa ° Juram ', o P

- Cytochrome P450 eg statins, prozac, citalopram



Flecainide Use in Children with Cardiomyopathy or Structural
Heart Disease

Brady S. Moffett - Santiago . Valdes -
Philip J. Lupo - Caridad delaUz - Christina Miyake -
Michele Krenek - Jeffrey J. Kim Ped Cardiol 2015;36:146-150

2004-2011 Types of Heart Disease
43 hospitals PHID

Pediatric health Information database

RS o (o difference In incidence
229 on flecainide Of deaths / cardiac arrest

126 deaths! o
50 Cardiac arrests Flecainide / other drugs

mASD




Flecainide Use in Children with Cardiomyopathy or Structural
Heart Disease

Brady S. Moffett - Santiago . Valdes -
Philip J. Lupo - Caridad delaUz - Christina Miyake -
Michele Krenek - Jeffrey J. Kim Ped Cardiol 2015;36:146-150

Flecainide may be reasonable option in some
ACHD patients if ventricular function good
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 Drugs for Supraventricular arrhythmias



Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart

Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

» Multicentre study/ retrospective
 Efficacy of AAD in SVT

» 2008-2011 CONCOR Database
* All new onset SVT in ACHD

— excluded non cardiac causes of arrhythmia eg hypoT4



Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart
Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Mean age at first-onset SVT in yrs (81 il £ 16
Men 48 (52)
Surgical repair of CHD 67 (73}
Concomitant conditions T (62)
HF 26 (28)
Svstemic hyperiension 25 02T)
Smoking 13(14)
Obesity (body mass index =30 kg/m’) 9 (10}
Dhiabetes mellitus & (9) '
CVA 6(7) . Septal
Myocardial infarction 21{2) defects
Medication at baseline 58 (63) P>
Antiarrhythmics —
} Blocker & {7}
DHuretics 17 (1%}
ACE inhibitors 15 (16}
Wartarin 1011}
Aspirin L1y
Echocardiogram available 58 (63)
At least moderately impaired SYF RN
Al least moderately impared FVF 9 {l6)
At least moderate 5AVE 14 {24)
Al least moderate PAVE 19 (33)
Drilated left or rght atdum A2 (55)




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart

Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Mean age at first-onset SVT in yrs (81 51 £ 16
Men 4% (52)
Surgical repair of CHD 67 (73}
Concomitant conditions 5T ael)
HF 26 (28)
Svstemic hypertension 25 (2T)
Smoking 13(14)
Chhesity (body mass imdex =340 ]-:g.-'m'-':u Q10
MHabetes mellitus (0
CVA 6iT)
Myocardial infarction 21{2)
Medication atl baseling 58 (63)
Antiarrhythmics —
P Blocker 61{7)
Duretics 17 (19}
ACE inhibitors 15 (16}
Warfann [O(11y
Aspirin L1y

Mean age 51 yrs

/3% post-op.

Sick patients
62% comorbidity

Echocardiogram available 58 (63)
At least moderately impaired SVF & (10}
Al least moderately impared FVF 9 {l6)
At least moderate SAVR 14 {24)
Al least moderate PAVE 19 (33)
Drilated left or rght atdum 12 (55)

Poor ventricles 5-10%
Big atria >50%




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart
Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Acute treatment of first-onset supraventricular tachycardias (n = 92)

Treatment Method Patients (%) Success Rate (%)

Jlectrical cardioversion 35 (38) 31 (89)

Adenosine
Amiodarone
Sotalol
Flecainide
Verapamil
Metroprolol
Procainamide

Sotalol 14 (41)
Amiodarone 2 (6H)

Metroprolol 10 (29)
Verapamil 4 (12)
Procainamide 4 (12)




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart
Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Long-term management of first-onset supraventricular tachycardias in 83
patients to maintain sinus rhythm: drugs and dosages used in patients

Drug No. of Patuents (%) Mean Dosage (mg/day

No antiarrhythmic drugs 13 (16)

Class 1
Propafenone 563 + 309
Flecain; :

Metoprolol 22 (27)
lass 111
Sotalol 28 (34)

Verapamil 166 £+ 75




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart
Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Side effects / recurrence
22% had side effects

75% on class Il drugs
85% changed AAD

22% adverse events

Pacemaker 9, admission 8
Death 2, CVA 1l

= 15t Recurrence
==+ 2nd Recurrence
-+ 3rd Recurrence
== 4th Recurrence
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50% recurred by 2yrs
1 2 3
80% recurred by 4 years Time to recurrence of SVT (years)




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart

Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Ablation
26 ablations in 23 patients
Mostly after 15t recurrence

- RF in 31%

- others Maze/mini maze

- 55% Afib +AVRT/Flutter/AVNRT
Acute success 78% (67% at
1yr)

= 15t Recurrence
=+ 2nd Recurrence
-+ 3rd Recurrence
== 4th Recurrence

Freedom from SVT recurrence

1 2 3
Time to recurrence of SVT (years)




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart
Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Sotolol best !

-

= 15t Recurrence
= (Class Il Antiarrhythmics -+ 2nd Recurrence
-+ 3rd Recurrence

<= 4ih Recurrence

Other Antiarrhythmics

Freedom from SVT recurrence

Log-rank= 0.04

T T T | | L]

1 2 3 1 2 ’
Time to first recurrence of SVT (years) Time to recurrence of SVT (years)

-
=
0
=
=]
@
3]
=
@
1=
=
=
&
11
=
E
Q
=
-
E
Q
L")
]
i}
=
L




Efficacy of Antiarrhythmic Drugs in Adults With Congenital Heart

Disease and Supraventricular Tachycardias

Koyak Z et al Am J Cardiol 2013;112:1461-1467

Conclusion
Class |1l most effective for SR
Sotolol should be Ist choice for SVT



Thromboprophylaxis in adults with CHD and IART /AFIb

Acute cardioversion Long-term thromboprophylaxis

Moderate/

Duration unknown or 248 hours? complex CHD

Simple CHD

Prosthetic valve or

A |
VK significant valve disease?

Moderate/

complex CHD Simple CHD
CHA DS ,-VASc score

Anticoagulation
23 weeks or TEE™

Cardioversion -

* No thromboprophylaxas « VKA
* ASA * NOAC

Heart Rhythm 2014:11(10):102-164

No thromboprophylaxis
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 Drugs for Ventricular arrhythmias



GUCH Arrhythmias

ventricular tachycardia- which drugs are best

Many of our public
debates are happening
in what I like to call an

r3 3 - Evidence free zone

evidence-free zone, /" | = Treat haemOdynamICS
where ideology £ .
trumps data and /,//l‘ = Tl’y a beta b|OCkeI’ |f
common sense. Thatis =

a recipe for paralysits o ¥ Sym ptOmS rarely helps..

not progres%

-Hlllary

- Consider ICD/ablation
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Everyone is entitled to my opinions

If 1t doesn’t make
your patient feel
better or live longer...

DON’T do it !
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Do patients take the drugs we prescribe



Key Issues in Outcomes Research
Circulation 2009;119:3028-3035

Medication Adherence
Its Importance in Cardiovascular Outcomes

P. Michael Ho, MD, PhD; Chris L. Bryson, MD, MS: John S. Rumsfeld, MD, PhD

« No Data in ACHD

 After Myocardial infarction
— 25% stopped taking some drugs by day 7
— 34% stopped >1 drug by 1 month
— 12% stopped ALL drugs by 1 month




Drugs are not without problems!
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When / what drugs should we not use
Drugs for Supraventricular arrhythmias
Drugs for Ventricular arrhythmias

Do patients take the drugs we prescribe
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’) GUCH Arrhythmias .
7 \why, what and whic@ drugs are best...?

BRISTOL CONGENITAL
HEART CENTRE

Maybe, with the right
ablation techniques
we might not need

«
/i
ol .\



Any Questions?
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Drugs for SVT

Flecainide

Propafenone

Digoxin

Propranolol / Bisoprolol /
Atenolol/ metoprolol
Amiodarone

Mexilitine

Sotolol

» Use drugs you are familiar
with (dose/side effects ...)

Ped Cardiol 2015;36:146-150
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Lowe

Rosenthal

Ernst




