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 Dilated cardiomyopathy (DCM): 

Characterized  by dilation and impaired 

contraction of one or  both ventricles

 ≥ 50% of patients with DCM:

 an etiologic basis will not be identified

 Idiopathic DCM



 One series- 1278 patients with congestive 

heart  failure

 Idiopathic — 51 percent

 Idiopathic myocarditis — 9 percent

 Occult coronary disease — 8 percent

 Other identifiable causes — 32 percent

 Felker, et al. The spectrum of dilated  

cardiomyopathy. The Johns Hopkins experience  

with 1,278 patients. Medicine (Baltimore) 1999;  

78:270



- Peripartum cardiomyopathy

- Tachycardia-mediated cardiomyopathy
- Takotsubo cardiomyopathy

- Alcoholic cardiomyopathy

- Cocaine

- Medications

- Ischemia

- Endocrine dysfunction

- SLE, Sarcoidosis

- Nutritional deficiencies

- Electrolyte abnormalities

- Obstructive sleep apnea



AIC is a condition characterized by 

either a tachyarrhythmia

(tachycardia - induced cardiomyopathy)

or frequent ventricular ectopy

(PVC - induced cardiomyopathy)

that results in LV dysfunction and heart failure.

The hallmark of this condition is  

partial or complete reversibility 

once arrhythmia

control is achieved.

What is arrhythmia-induced 

cardiomyopathy ?



Summary of common reversible cardiomyopathies and proposed mechanisms.



Fenelon et al proposed the following criteria:

Dilatation of the heart or heart failure

Chronic or very frequent cardiac arrhythmias,  

including incessant SVTs, AF or AFL and  

incessant VT



 If chronic tachycardia continued more than 10-

15% of the day, with an atrial rate of more than  

150% of that predicted for age, cardiomyopathy  

occurs





A62-year-old man without significant past  

medical history presented with new onset 

HF symptoms. His ECG on presentation  

revealed a widecomplex

tachycardia and an echo demonstrated a LVEF

of 10–15 % with normal LV wall thickness and

a moderately dilated LVcavity.

An EPS was performed, which made the  

diagnosis of atrio ventricular 

reciprocating tachycardia (AVRT) with a  

concealed left lateral accessorypathway,  

which was successfullyabated.

A follow-upecho one month later  

demonstratedan

improved LVEF to 35–40 % and an echo

performed one year later demonstrated

normal LV wall thickness, cavity size and

systolic function













Clinical features

 AGE:

can occur at any age

reported in infants, children, adolescents, and adults

 Follows any type of chronic or frequently recurring  
paroxysmal tachyarrhythmias

 Atrial fibrillation, atrial flutter, ectopic atrial  
tachycardia, atrioventricular tachycardia, and  
ventricular tachycardia have all been reported to  
cause



 Unclear why some patients with chronic  

tachyarrhythmia develop ventricular  

dysfunction whereas others tolerate high rates  

and maintain normal systolic function



 Presumed risk factors include:

Type, rate and duration of tachyarrhythmia

Patient’s age

Underlying heart disease

Drugs

Coexisting medical conditions



AF is the commonest cause of AIC

and is reported to be present in 10-50% of patients with heart

failure





The upper portion of this figure depicts ectopy that can occur after myocardial injury has caused  

ventricular dysfunction.Frequent PVC's may also cause ventricular remodeling as seen in the  

lower portion of thefigure.

The PVC and Cardiomyopathy : Which Came First?



Characteristics of primary cardiomyopathy versus  

tachycardia-induced cardiomyopathy



A 12-lead ECG shows LBBB morphology PVCs with  

inferior axis in bigeminy pattern.(RVOTorigin)

(PVC-LBBB)



A 12-lead ECG shows RBBB morphology PVCs with  

superior axis in trigeminypattern.

(PVC-RBBB)



ECG demonstrating sinus rhythm with a five beat run of  

non sustained ventricular tachycardia with LBBB  

morphology (negative inV1).

NSVT



How do I recognize the patient with AIC?
We are frequently faced with patients in clinical practice who have the  

combination of arrhythmia and heart failure, however teasing out which  

came first (the old chicken or the egg question) is not easy.



There are no established diagnostic criteria forAIC.

However, in a patient presenting with new onset LV dysfunction and a chronic or  

recurrent tachycardiawith heart rate over 100 beats per minute, the diagnosis ofAIC  

may be suggested by the following once ischemiccardiomyopathy is ruled out:

1.No other cause of non-ischemic cardiomyopathy found

(eg. hypertension, alcohol or drug use, stressetc.)

2.Absence of LVH

3.Relatively normal LV dimensions (LV end-diastolic dimension< 5.5 cm)

4.Recovery of LV function after control of tachycardia (by rate control,  

cardioversion or radiofrequency ablation) within one to six months.

5.Rapid decline in LVEF following recurrence of tachycardia in a patient with  

recovered LV function after control of tachycardia previously.

cMRImay help differentiate AIC from dilated cardiomyopathy.

(evidence for LGE, suggesting underlyingscar)





How do I manage AIC?

PRINCIPLES OF MANAGEMENT

AIC management should focus on concerted  

attempts to eliminate or control the arrhythmia,  

with the goal of improving symptoms, reversing LV  

dysfunction , and preventing arrhythmiarecurrence



AIC Associated with specific

Arrhythmias in adult
Atrial fibrillation

AF is the most common cause of AIC in adults

Management of AF consists of rate and/or rhythm control



Atrial flutter

Atrial flutter is more difficult to rate control thanAF

Catheter ablation to eliminate atrial flutter is  

recommended when AIC issuspected.

For those in whom catheter ablation is not feasible or  

desired, cardioversion with antiarrhythmic therapy or  

aggressive rate control should be used.

Supraventricular tachycardias

A curative strategy by catheter ablation should  

be pursued whenever possible as first-line  

therapy for SVT-mediated AIC.



PVC-inducedcardiomyopathy.

How many PVC's are too much? PVCburden

 The most prominent predictor of cardiomyopathy 

in patients  with frequent PVCs appears to be the 

daily burden of PVCs.

 There appears to be a threshold burden of 

approximately 10,000 PVCs/day for 

developing AIC.

 Ventricular function can improve if the PVC burden is

reduced to <5,000/day

 Therapy for PVC-mediated AIC should be targeted  

at suppressing or eliminating the PVCs and should

include antiarrhythmic therapy and catheterablation.

 Catheter ablation has emerged as the definitive therapy  

for PVC-mediated AIC, with success rates ranging from  



Yong-Mei Cha et al. Circ Arrhythm

Electrophysiol. 2012;5:229-236



Recovery , prognosis, and impact of recurrent  

arrhythmia on AIC

•Clinical and animal studies have documented 
the resolution of  signs and symptoms of HF and 
recovery of LV dysfunction with  termination of 

culprit arrhythmia.

• Although AIC was originally 
considered a completely  reversible 
form of cardiomyopathy, several  
observations have cast doubt on 
whether the  improvement in LVEF in 
AIC really means “cure.”

Resolution of HF and recovery of LVEF may not  

imply normalization of LV structure and function.

Another major factor affecting recovery and outcomes

is the effect of recurrent arrhythmia.



Risk of sudden death

 Long-term survival of patients with  AIC 

following arrhythmia resolution is  likely; 

however, concerns remain.

 Sudden cardiac death has been  reported 

in patients with AIC following  symptom 

recovery and LVEF  normalization



From arrhythmia occurrence to 

heart failure.



Overview of the Current Understanding ofAIC,  

From Mechanisms to Management and  

Prognosis

(J Am Coll Cardiol 2015;66:1714–28)



Overview of the Current Understanding 
of AIC,  From Mechanisms to 
Management and  Prognosis



Overview of the Current Understanding 
of AIC,  From Mechanisms to 
Management and  Prognosis



When confronting a patient withheart failure  

and any kind of tachyarrhythmias:

 AF and uncontrolled ventricular rates

 Frequent PVCs

Arrhythmia-induced Cardiomyopathy  
or

Arrhythmia-aggravated Cardiomyopathy

Clinicians should focus on eliminating the arrhythymia  

with catheter ablation and “attempt careful and  

aggressive control of rate andrhythm”

Conclusion




