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●  The use of alcohol as a “social lubricant” has 
been ubiquitous in human societies since 
ancient times. 

●  Numerous investigators have noted an 
association between alcohol and arrhythmias 
as well as SCD. 

●  What is the evidence on the causal 
relationship of alcohol and arrhythmias in 
otherwise healthy hearts ?  



Am Heart J. 1978 May;95(5):555-62. 
 



Alcohol-associated arrhythmias in the HHS 
original report 

Am Heart J. 1978 May;95(5):555-62. 
 



Potential mechanisms involved in the onset 
of cardiac arrhythmias after acute alcohol 

ingestion (binge drinking)  

Tonelo et al. Arq Bras Cardiol. 2013;101(2):183-189  



Mechanisms behind the association 
of alcohol and cardiac arrhythmia 

Largely unresolved, several hypotheses, some 
controversial: 
●   disturbances of cardiac conduction 

–  ≥ 2g/L alcohol - inhibitory effect on cardiac Na 
channels which can increase Na-Ca-exchanger 
activity and prolong AP duration 

●  Shortening of refractory period (experiment only) 
●  Increased sympathetic activity  
●  Increased parasympathetic activity 
●  Rise in plasma free fatty acids  
●  Acetaldehyde arrhythmogenic effects  

●    



Concentration dependence of the ethanol effect on 
IK1 in comparison with that on several other cardiac ionic 

currents. 

Bébarová M et al., J Physiol Pharmacol. 2014 Aug;65(4):497-509. 
 



Adolescent after binge drinking, 
spontaneous resolution 



+  
S1 400 / S2 240 ms = VT 

S1 400 / S2 240 ms 

NEJM 1979, 301, 1049  



Age-adjusted and multivariate RR of SCD according to level of alcohol intake  

Christine M. Albert et al. Circulation. 1999;100:944-950 



Multivariate RR of nonfatal MI according to level of alcohol intake  

Christine M. Albert et al. Circulation. 1999;100:944-950 



Multivariate relative 
risk of SCD in 
women as a 

function of alcohol 
intake 

 
(nadir 5-15 g/day) 

 
85 067 women from the 

Nurses Health Study 
who were free of chronic 

disease at baseline. 

Chiuve SE et al., Heart Rhythm 
2010;7:1374 –1380 



Screening of STEMI patients for VF at 1 center (1/6/2011 – 31/5/2013): 
All STEMI patients presenting to the largest center (Rigshospitalet) 

were screened to estimate the incidence of VF prior to PPCI in STEMI  

Reza Jabbari et al. J Am Heart Assoc 2015;4:e001399 



Multivariate OR of  VF before PCI as a function  
of alcohol intake in units per week 

Jabbari R  et al. J Am Heart Assoc 2015;4:e001399 





Relative Risks of AFIB According to Alcohol 
Consumption in the Framingham Study 

Djoussé L et al., Am J Cardiol 2004; 93: 710 



●  Incident AFIB among 16 415 women and men, 
total of 1071 cases occurred during F-U 

●   consumption of >35 drinks / week among men 
was associated with a hazard ratio of 1.45 (95% 
CI 1.02 to 2.04);  few women consumed this 
amount of alcohol 

●  Approximately 5% of cases of AFIB among 
men were attributable to heavy alcohol use. 

 Circulation 2005;112:1736-1742 



Alcohol Consumption and Risk of AFIB:  
Meta-Analysis 

J Am Coll Cardiol. 2011;57(4):427-436. doi:10.1016/j.jacc.2010.08.641 



J Am Coll Cardiol. 2011;57(4):427-436. 

 
 

Alcohol Consumption and Risk of AFIB:  
A Meta-Analysis 



Alcohol Consumption and Risk of Atrial Fibrillation 
Relative Risks of AFIB Per 1 Drink / Day Increment in Alcohol 

Consumption 
  

Larsson SC et al., JACC 2014;64(3):281-289. doi:10.1016/j.jacc.2014.03.048 



Epidemiological criteria for causality were met to conclude a causal  
impact of alcohol consumption on the onset of AF with a monotonic dose–

response 
relationship. 

Samokhvalov AV et al. Eur J Cardiovasc Prev Rehabil. 2010 Dec;17(6):706-12.  



Dose–response relationship between alcohol 
consumption and risk of atrial fibrillation  

Samokhvalov AV et al. Eur J Cardiovasc Prev Rehabil. 2010 Dec;17(6):706-12.  



Relative risk of arrhythmias by 
alcohol consumption 
(categorical analysis) 

Samokhvalov AV et al. Eur J Cardiovasc Prev Rehabil. 2010 Dec;17(6):706-12.  



Alcohol as RF for AFIB 

Women consuming 24, 60 and 120 g of alcohol/
day had relative risks of (vs. nondrinkers)  

●  1.07 [95%confidence interval (CI): 1.04–1.10] 
●  1.42 (95% CI: 1.23–1.64) 

●  2.02 (95%  CI: 1.60–2.97) Among  
Corresponding risks for men:  
●  1.08 (95% CI: 1.04–1.11) 
●  1.44 (95% CI: 1.23–1.69) 
●  2.09 (95% CI: 1.52–2.86)  
Possible threshold of 3 and 2 drinks/day for men 
and women, resp. 

Samokhvalov AV et al. Eur J Cardiovasc Prev Rehabil. 2010 Dec;17(6):706-12.  



Potential mechanisms of the relationship between alcohol 
intake and development of atrial fibrillation 

Suzuki Sh: Circulation Journal Vol.78, April 2014 



Atrial flutter and alcohol 
consumption 

Odds Ratios for the 
Presence of AFL in Those 
≤60 Years of Age for 
Progressive Alcohol 
Intake Compared to No 
Alcohol Intake 

Increasing intake of alcohol is 
associated with 

shorter HRA ERPs 

Marcus GM et al. Pacing Clin Electrophysiol. 2008 Mar;31(3):266- 



Alcohol and AFIB 

●  The relationship between alcohol use and the 
development of AF is dose dependent, with 
higher amounts of alcohol associated with 
increased risk of AF and probably some 
increase in AF even at low doses of alcohol 



Potential mediators of alcohol-induced cardiac arrhythmias 
                    Georg and Figueredo, J Cardiovasc Med 11:221–228 



Di Castelnuovo A  et al., Arch Intern Med. 2006 Dec 11-25;166(22):2437-45 

Relative risk of total mortality and alcohol intake 
 in men and women 



Relative risk of total and alcohol intake stratified 
according year of publication (C) and F-U duration (D) 

Di Castelnuovo A  et al., Arch Intern Med. 2006 Dec 11-25;166(22):2437-45 



What is the threshold for alcohol 
consumption related to arrhythmia ? 

●  In order to target lifestyle guidance, the 
“threshold” risk for alcohol is of crucial 
importance 

●  Threshold might be different according to the 
patient’s profile 

●  Defining individual threshold – a task for 
“precision” medicine 



Alcohol and arrhythmias 

●  The relation of alcohol to arrhythmias has strong 
evidence, based on epidemiological studies, basic 
science investigations and animal models 

●  Binge drinking is the model situation for acute 
ethanol effects on healthy hearts – clinically 
relevenat  atrial and ventricular arrhythmias were 
described   

●  The exact relationship between alcohol and 
arrhythmias continues to be controversial (RCT 
addressing these issues improbable …). 



●  With moderate alcohol consumption (≈1 
drink per day) the protective effect might 
outweight the questionable proarrhythmic 
effect, except in patients with preexisting 
arrhythmia and / or SHD. 

●  High alcohol consumption is definetely 
prorrhythmogenic both in acute and chronic 
settings 

Alcohol, arrhythmias and the heart 


