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The Electrical System of the Heart
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u Electrical Conduction and the Electrocardiogram (ECG)

MNormal Heartheal
: o TR TR
oty .__'_'_l _.._-pr:.',#
Fust He;rtt:-eal

AR e

Slow H&anwﬂt

*"&tn,__h.ﬁ_, -"-,_.1- x_.r-‘__mu

Irregular Heertbaal

ACTWaGon Of thg 2rma Actvation ol the Rocovary wive l IF""——-J[
vanincles

acapscotland.org






Heart Failure
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Progression of Heart Failure in
Neuromuscular Disorders

End s12¢€
i1l fafuee

Kandar F et al. 3 Am Coll Cardiol 2016;67:2533-46.



l Heart Scarring in Duchenne Muscular Dystrophy (DMD)

Kandar F et al. 3 Am Coll Cardiol 2016;67:2533-46.



I Ventricular Tachycardia and Ventricular Fibrillation
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l Atrial clots in atrial fibrillation can cause strokes.

doctorstrizhak.com
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J.K. Lau, R.W. Sy, A. Corbett, L. Kritharides

Myotonic dystrophy and the heart: A systematic review

of evaluation and management

International Journal of Cardiology, Volume 184, 2015, 600-608



Peters N, et al, ECG Diagnosis in Clinical Practice. London: Springer, 2009.



Proteins Implicated in Neuromuscular Diseases
Associated with Cardiac Involvement

Feingold B et al.
Circulation
2017:;136:e200-e231.




Dystroglycanopathies and the Heart

Disease Genes Onset

ALG13, B3GLNT2, BAGAT1, DAG1, FKRP, FKTN,

Wa'bsgl\e’vgZué?a?grggzranseea”d GMPPB, ISPD, LARGE, POMGnT1, POMGNT2, |angrt12
y POMT1, POMT2, RXYLTL/TMEMS5 y

Fukuyama Congenital Muscular Birth

FKTN

Dystrophy Infancy

Conaenital Muscular Dvstronh DOLK, DPM1, DPM2, DPM3, FKRP, FKTN, Birth
g ystrophy POMT1,POMT2, POMGNT1 Infancy

DAG1, FKRP, FKTN, GMPPB, ISPD, POMT1, Childhood or Early

Limb Girdle Muscular Dystrophy POMT2, POMGNT1, POMGNT2 Adulthood



H‘ Echocardiography in LGMDRY (FKRP)

Libell EM et al. Muscle Nerve 2020:62:626-632.



Arrhythmias in LGMDR9 (FKRP)

Table 3
Holter-monitoring results

5VT, n {%] 71335)
VPC/h, median {range) 5(0—748)
Frequent VPC, n (% 2(10)
NVT, i (%) 2 (10
Frequent VPC. =30 ventraulsr preinsture contractionshour,

NSV non-sysaimead venimcudar tachycardia
YT supraventticula tachycartdia

Diagnosis LCMD2) in = 20)

Petri H et al. Int J Cardiol 2015:;182:403-411.



Heart Failure in Fukuyama Congenital Muscular
Dystrophy (FCMD)

Ishigaki K et al. Neuromuscul Disord 2018;28:885—-893.



Heart Failure in Fukuyama Congenital Muscular
Dystrophy (FKTN)

LeRvontncular end-

Yamamoto T et al. Brain Dev 2017:39:861-868.



Symptoms

Heart Failure Arrhythmias and Conduction

Abnormalities

Shortness of breath « Palpitations
- After lying down e Lightheadedness
- Waking you up at night e Fainting

- With exertion Strokes or mini-strokes
Swelling in the ankles
Night cough

Symptoms can be
underestimated because of poor
mobility and nighttime ventilation




Evaluation or Heart

Proplems




Echocardiography

e Detects dilated heart, decreased contraction (EF, GLS)
 Widely available, relatively inexpensive

* Imaging limited by variations in body structure and
respiratory dysfunction




Cardiac MRI

Getty Images heartmri.org

» Detects dilated heart, decreased contraction (EF, strain)
e Detects heart scarring even before other abnormalities
e Imaging limited by metal implants and motion

 May require sedation, expensive, less widely available




LGMD LGMD FKRP Healthy

Rosales XQ et al. J Cardiovasc Magn Reson 2011;13:39.



| Longer Electrocardiographic Monitoring

Holter Monitor Implantable Loop Recorder (ILR)




General Heart Recommendations

e Proactive approach to screening, diagnosis, and
management of cardiovascular complications.

e Cardiac evaluation should be performed before
anesthesia or sedation in any patient at risk for
cardiac involvement.

e For patients believed to be at increased cardiac
risk during surgery, cardiac monitoring by an
anesthesiologist experienced in the care of
patients with neuromuscular disorders should
occur, and the procedure should take place in a
center with appropriate intensive care facilities.

Feingold B et al. Circulation 2017;136:e200-e231.



Intervals for Heart Evaluation

e Initial heart evaluation at diagnosis.

 Every 2 years if normal heart findings and no
symptoms.

* At least every year iIf abnormal heart findings.
 More frequently if heart failure.

Feingold B et al. Circulation 2017;136:e200-e231.



Ireatment ol Heart

Pronlems



' Evidence in dystroglycanopathies is limited.

e Almost no randomized controlled clinical trials

 Most studies are in Duchenne muscular dystrophy
(DMD)

 Must extrapolate from studies in adults with heart
fallure from other causes



« ACEI / ARB



Survival of Duchenne Muscular Dystrophy (DMD) Patients
Initially Randomized to Perindopril versus Placebo

Group 1 {initially allocated to perindopril

‘ 27.4 % improvement

Ceroup 2 {initially allocated to placeba)

F = 0123 (log-rank test}
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Duboc D et al. Am Heart J 2007;154:596-602.3186.



ACE Inhibitors (ACEIs) or Angiotensin
Receptor Blockers (ARBS)

« ACEIl or ARB with areduced left ventricular ejection
fraction (LVEF) in all patients.

* Perhaps start earlier in patients at high risk of heart
failure.

Feingold B et al. Circulation 2017;136:e200-e231.



—eall Faliure

« ACEI/ ARB
« MRA Heart scarring



l Eplerenone (MRA) in DMD Patients with Heart Scarring

Raman SV et al. Lancet Neurol 2015;14:153-61.
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« ACEI/ARB
« MRA Heart scarring
* Beta blocker Low LVEF



l Carvedilol (Beta Blocker) in DMD Patients with Heart Failure

Rhodes J et al. Pediatr Cardiol 2008:29:343-51.



Graded Therapy for Heart Failure

« ACEI/ ARB

* MRA Heart scarring

e Beta blocker Low LVEF

e Diuretics Fluid overload

) ,ergstict)iz&];ur?m ACEI/ Worsening heart failure
 l[vabradine Worsening heart failure
 CRT

. VAD Advanced heart failure

e Heart transplant



Left Ventricular Assist Device

e Surgically implanted
e Continuous flow LV
apex = gorta

* Electrically powered
through percutaneous
driveline

e Blood thinning with
warfarin and aspirin

e Bridge to transplant
(BTT) or destination
therapy (DT)




Graded Therapy for Heart Failure

« ACEI/ ARB

* MRA Heart scarring

e Beta blocker Low LVEF

e Diuretics Fluid overload

) ,ergstict)iz&];ur?m ACEI/ Worsening heart failure
 l[vabradine Worsening heart failure
 CRT

. VAD Advanced heart failure

e Heart transplant



Survival Among Muscular Dystrophy Patients
(Mostly BMD) after Heart Transplant
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Wu RS et al. J heart Lung Transplant 2010;29:432-8.
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Heart Failure
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Sudden Cardiac Death (SCD)

e Conduction block and low heart « Ventricular tachycardia/fibrillation
rate with fainting or near-fainting and excessively fast heart rate
(generally uncommon) (more common, especially when

 Pacemaker to mitigate risk as for LVEF = 35%)
patients without muscular e ICD to mitigate risk
dystrophy

e ICD also works as a pacemaker

implaniabio cardiovarter delibritlghos RCON




Pacing versus ICD Shock

MCD Shock

N sigi L x L F

Baranchuk A
et al. Cases
Journal
2008;1:373.



Recommendations for Implantable
Cardioverter Defibrillator (ICD)

 Expected meaningful survival > 1 year

e Patients who have survived a sudden cardiac
arrest or fainting episode from ventricular
arrhythmia

e Patients with mild to moderate symptoms of heart
fallure and LVEF < 35% despite medications



I Cardiac Resynchronization Therapy (CRT)
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Atrial Fibrillation Treatments

e Cardioversion (electrical or drug) to restore normal
rhythm

- May need blood thinners or transesophageal
echocardiogram first if atrial fibrillation has been
ongoing for more than 48 hours

 Antiarrhythmic medications to maintain normal
rhythm

 If normal rhythm cannot be maintained: heart rate
control and blood thinners to reduce the risk of
stroke












Graded Therapy for Heart Failure

NYHA lI-1V,

Volume Overlpaded Diuretics

| NYHA IV, Aldosterone
CrCl 30 & K + <5.0 antagonist

NYHA -1V,
i black patenis

NYHA class {-IV
Hydral-Nitrates

NYHA l-lll; Adequals Transition ACE
BFF on ACE] or ARB" ! ARB to ARNI1

ACEl or ARB
AND
Beta Blocker

NYHA IIHIL, NSE,
HR 270 bpm on lvabradine”
Max dose BB

-51 ACC | AHA Guidolines Uipdate. 2017 “abradine = (1B recommendation " Angiotensin recepior [ neprtysin inhitiior
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