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Arrhythmia Induced Cardiomyopathy 
(AIC) or Tachycardiomyopathy

• An impairment of LV function caused by atrial or ventricular
tachyarrhythmias, partially or completely reversible after
normalization of the heart rate.

• Pure or arrhythmia induced
• The only cause of the myocardial dysfunction

• Impure or arrhythmia mediated
• The arrhythmia exacerbates ventricular dysfunction and

HF in a patient with concomitant heart disease

Fenelon G, Wijns W, Andries E, Brugada P. PACE. 1996;19(1):95-106. 
Gopinathannair R et al. J Am Coll Cardiol 2015;66(15):1714-28. 



Arrhythmias causing AIC

• Supraventricular
• Atrial fibrillation/ flutter/ tachycardia
• Permanent AV reentrant tachycardia
• Inappropriate sinus tachycardia (rare)

• Ventricular
• Right ventricular outflow tract ventricular tachycardia
• Fascicular tachycardia
• Bundle branch reentry ventricular tachycardia

• Ectopy
• Frequent PVCs

• Pacing
• Persistent rapid atrial or ventricular pacing



NYHA I-II

NYHA II-III

NYHA III-IV

NYHA IV

Prevalence of AF in HF trials

Courtesy of Matteo Anselmino
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Prevalence of HF in AF trials

Courtesy of Matteo Anselmino
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Cumulative incidence of atrial fibrillation (AF) and 
heart failure (HF) among those with and without the 

other condition. 

Rajalakshmi Santhanakrishnan et al. Circulation. 2016;133:484-492

Incidence of AF (n=795) Incidence of HF (n=487) 



All-cause mortality after new onset atrial 
fibrillation (AF) 

Rajalakshmi Santhanakrishnan et al. Circulation. 2016;133:484-492





Heart failure in patients with atrial fibrillation in 
Europe: a report from the EURObservational 

Research Programme Pilot survey on AF

Lip et al. European Journal of Heart Failure 215; 17: 570-582



Criteria for a possible diagnosis of AIC

• New onset of LV dysfunction

• Chronic or recurrent tachycardia with HR > 100 beats per
minute

• No signs of acute coronary syndrome or other causes of
non-ischemic cardiomyopathy

• Absence of LV hypertrophy as a possible cause of HF

• Normal LV dimensions

• Recovery of LV function after control of tachycardia within
1-6 months

• Rapid decline in LVEF following recurrence of tachycardia in
a patient with a previous recovery of LV function after
tachycardia control

Modified  from Gupta et al. Int J Cardiol. 2014;172:40-6.



Management of atrial fibrillation in heart failure 
patients

Lip et al. Eur J Heart Fail 2015; 17: 848-874



Trial Inclusion criteria Primary outcome
Parameter

Patients reaching primary 
outcome (n)

Rate ctrl Rhytm ctrl P

PIAF (2000)
252 Patients 

Persistent AF
(7-360 days) Symptomatic improvement 76/125

(60.8%)
70/127
(55.1%) 0.32

AFFIRM (2002)
4060 Patients

Paroxysmal AF or persistent AF, age 
≥65 years, or risk of stroke or death All-cause mortality 310/2027

(25.9%)
356/2033
(26.7%) 0.08

RACE (2002)
522 Patients

Persistent AF or flutter for 
<1 year and 1-2  cardioversions over 
2 years and oral anticoagulation

Composite: cardiovascular death, CHF, 
severe bleeding, pacemaker implantatation, 
thrombo-embolic events, severe adverse 
effects of antiarrhyt. drugs 

44/256
(17.2%)

60/266
(22.6%) 0.11

STAF (2003)
200 Patients

Persistent AF (>4 weeks and <2 
years), LA size >45 mm, CHF NYHA  
II-IV,  LVEF <45%

Composite: overall mortality, 
cerebrovascular complications, CPR, 
embolic events

10/100
(10.0%)

9/100
(9.0%) 0.99

HOT CAFÈ (2004)
205 Patients

First clinically overt persistent AF (≥7 
days and <2 years), age 50-75 years 

Composite: death, thrombo-embolic events; 
intracranial/major haemorrhage

1/101
(1.0%)

4/104
(3.9%) >0.71

AF-CHF (2008)
1376 Patients

LVEF ≤35%, symptoms of CHF, 
history of AF (≥6 h or DCC <last 6 
months)

Cardiovascular death 175/1376
(25%)

182/1376
(27%) 0.59

J-RHYTHM
(2009)

823 Patients

Paroxysmal AF

Composite of total mortality, symptomatic 
cerebral infarction, systemic embolism, 
major bleeding, hospitalization for heart 
failure, or physical/psychological disability

89/405
(22.0%)

64/418
(15.3%) 0.012

Rate control vs. Rhythm control trials



Rhythm control versus Rate control in 
patients with AF and HF

• No evidence from RCTs favoring either strategy 
• Large observational studies have suggested a benefit 

of the rhythm control strategy on long-term 
mortality and stroke rates.

• In RCTs up to 40% of the patients were in sinus 
rhythm in the rate control group.

• The untoward effects of antiarrhytmic drugs may 
have worsened outcomes in the rhythm control 
group 



Effects on mortality of rhythm vs rate control strategy in 
patients with atrial fibrillation (26.130 subjects in a 

population-based administrative database from Quebec)

Ionescu-Ittu  et al. Arch Intern Med. 2012;172(13):997-1004. 



Crude incidence rates of stroke/TIA by CHADS2 score. 
Population-based observational study in Quebec

Meytal Avgil Tsadok et al. Circulation. 2012;126:2680-2687



AF-CHF Trial. Prevalence of Atrial 
Fibrillation at Each Follow-up Visit

Roy D et al. N Engl J Med 2008;358:2667-2677



AF-CHF Trial. Medical Therapy at 12 Months

Roy D et al. N Engl J Med 2008;358:2667-2677





Improvement in cardiac function after 
atrial fibrillation catheter ablation 

Matteo Anselmino et al. Circ Arrhythm Electrophysiol. 2014;7:1011-1018



Anselmino M et al. Circ Arrhythm Electrophysiol  2014; 7: 1011-1018 

Predictors of AF Recurrence

Time since first AF diagnosis Time since first HF diagnosis

P=0.030 P=0.045



Khan MN et al. N Engl J Med 2008;359:1778-1785.

PABA-CHF. Enrollment and Follow-up of 
Study Patients



Khan MN et al. N Engl J Med 2008;359:1778-1785.

Ejection Fraction and 6-Minute Walk 
Distance at 6 Months.







Survival analysis in patients in sinus rhythm 
according to baseline heart rate. Results from the 

MAGGIC meta‐analysis

Simpson et al. European Journal of Heart Failure; 2015; 17:1182-1191.

T1 < 77 bpm
T2 78-98 bpm 
T3 > 98 bpm



Survival analysis in patients with atrial fibrillation 
(AF) according to baseline heart rate. Results from 

the MAGGIC meta‐analysis

Simpson et al. European Journal of Heart Failure; 2015; 17:1182-1191.

, 32-76 bpm
, 77-98 bpm
, 99-180 bpm



Take-home messages
• La tachicardiomiopatia è una condizione frequente con la FA 

come principale causa

• Va considerata soprattutto in pazienti con FA e IC di recente 
insorgenza senza altra causa nota

• L’IC è, per definizione, almeno parzialmente reversibile dopo 
trattamento dell’aritmia 

• In caso di FA, non sono stai dimostrati benefici con terapia 
medica con una strategia di controllo del ritmo rispetto al 
controllo della frequenza cardiaca

• La terapia elettrica può dare risultati migliori soprattutto se 
eseguita precocemente

• E’ auspicabile un controllo della frequenza cardiaca su valori 
<90/min
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