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Case Presentation

 52 yo factory worker
 Progressive shortness of breath for the past three months
 Reports occasional chest pressure
 Admits to recreational substance abuse in general since high school 

and lately has been using it frequently to be able to keep with his work
 Maintains two jobs to support his wife and three children. His oldest 

daughter just admitted to Emory so he attributed his symptoms to the 
excess of activities.

 Flu like symptoms
 Cardiac enzymes (-)
 Meth (+) on emergency department
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Amphetamine-Related Hospitalizations in the United 
States, 2003 to 2015

Winkelman TNA, Admon LK, Jennings L, Shippee ND, Richardson CR, Bart G. Evaluation of amphetamine-related hospitalizations and associated clinical 
outcomes and costs in the United States. JAMA Netw Open. 2018;1(6):e183758. doi:10.1001/jamanetworkopen.2018.3758 

 Amphetamine-related admissions to hospitals soared by more than 270% between 2008 and 2015
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Amphetamine-Related Hospitalizations by US 
Census Region, 2003 to 2015

Winkelman TNA, Admon LK, Jennings L, Shippee ND, Richardson CR, Bart G. Evaluation of amphetamine-related hospitalizations and associated clinical 
outcomes and costs in the United States. JAMA Netw Open. 2018;1(6):e183758. doi:10.1001/jamanetworkopen.2018.3758 
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Case Presentation (Cont.)

 Patient has been discharged from the hospital with the diagnosis 
of upper respiratory infection and substance abuse

 Continues to experience shortness of breath with occasional 
chest pressure and is readmitted to the hospital.

 Leg swelling
 Further evaluation:

– Abnormal EKG
– Echocardiogram
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Echocardiogram Demonstrates Heart Failure
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Main Diagnoses Among Amphetamine-Related 
Hospitalizations, United States - 2014/2015 

Winkelman TNA, Admon LK, Jennings L, Shippee ND, Richardson CR, Bart G. Evaluation of amphetamine-related hospitalizations and associated clinical 
outcomes and costs in the United States. JAMA Netw Open. 2018;1(6):e183758. doi:10.1001/jamanetworkopen.2018.3758 
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Methamphetamine induced cardiovascular disease

o Cardiovascular disease represents the second-
leading cause of death among patients with 
methamphetamine abuse disorder following only 
accidental overdose

o Amphetamine-related hospitalizations were 
associated with a 29% higher rate of adjusted in-
hospital mortality. 

o Higher in-hospital mortality may be associated with 
the known cardiovascular effects of amphetamine 
use

Winkelman TNA, Admon LK, Jennings L, Shippee ND, Richardson CR, Bart G. Evaluation of amphetamine-related hospitalizations and associated clinical 
outcomes and costs in the United States. JAMA Netw Open. 2018;1(6):e183758. doi:10.1001/jamanetworkopen.2018.3758 
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Methamphetamine – Cardiovascular Effects

Christopher G. Kevil. Arteriosclerosis, Thrombosis, and Vascular Biology. Methamphetamine Use and Cardiovascular Disease, Volume: 39, Issue: 9, Pages: 
1739-1746, DOI: (10.1161/ATVBAHA.119.312461) 

o Potent cardiovascular 
damage: Meth users tend to 
show evidence of cardiovascular 
disease at greater intensity and 
at younger-than-typical ages.

o Involves multiple 
mechanisms: Vasoconstriction, 
pulmonary hypertension, 
atherosclerotic plaque formation, 
cardiac arrhythmias, and 
cardiomyopathy.
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Methamphetamine induces vascular damage

Christopher G. Kevil. Arteriosclerosis, Thrombosis, and Vascular Biology. Methamphetamine Use and Cardiovascular Disease, Volume: 39, Issue: 9, Pages: 1739-
1746, DOI: (10.1161/ATVBAHA.119.312461) 
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Methamphetamine induces cardiac damage

Christopher G. Kevil. Arteriosclerosis, Thrombosis, and Vascular Biology. Methamphetamine Use and Cardiovascular Disease, Volume: 39, Issue: 9, Pages: 1739-
1746, DOI: (10.1161/ATVBAHA.119.312461) 



12

Methamphetamine and Heart Failure

Methamphetamine induces cardiac fibrosis (Scarring)
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Myocardial Fibrosis

Ishii, Shunsuke, Takayuki Inomata, Teppei Fujita, Yuichiro Iida, Yuki Ikeda, Takeru Nabeta, Tomoyoshi Yanagisawa, Takashi Naruke, Tomohiro Mizutani, 
Toshimi Koitabashi, Ichiro Takeuchi and Junya Ako. “Clinical significance of endomyocardial biopsy in conjunction with cardiac magnetic resonance imaging to 
predict left ventricular reverse remodeling in idiopathic dilated cardiomyopathy.” Heart and Vessels 31 (2016): 1960-1968.
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Case Presentation (Cont.)

 Patient is discharged on treatment for heart failure
 No further assessment as patient is a 

methamphetamine abuser
 Patient received a list of resources but he feels he 

does not need them
 Patient is counseled about resources and 

discontinuation
 Patient follows in the outpatient clinic accompanied by 

his wife who also has history of substance abuse
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Heart Failure Symptoms improve after discontinuation

Stephan Schürer et al. JCHF 2017;5:435-445
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Cardiac function improves after discontinuation

Stephan Schürer et al. JCHF 2017;5:435-445
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 Patient returns to the hospital after 2 weeks with 
shortness of breath and chest pain

 Cardiac enzymes elevated.
 A coronary angiography is indicated

Case Presentation (Cont.)



18

Coronary Artery Disease

Methamphetamine induces damage to the coronary arteries
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Case Presentation (Cont.)

 During evaluation patient presents 
ventricular arrhythmia

 Patient undergoes cardiac surgery
 Requires temporary mechanical 

circulatory support
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Cardiac Arrythmias

 Cardiac structural and cellular 
changes typically linked to cardiac 
arrhythmias 

 6.5% nonaccidental deaths in 
methamphetamine users due to 
sudden cardiac death

 27% increased risk of sudden 
cardiac death among those with 
meth induced cardiomyopathy
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Recognizing the problem

Division of Cardiology and Emergency Department joined forces to implement best practices in evaluation 
and management of patients with substance abuse disorders and cardiovascular disease
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Working together to battle substance abuse and heart disease
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Final remarks

 Methamphetamine use is rising globally resulting in significant morbidity and mortality 
driven by a poorly understood increase in multiple forms of cardiovascular disease.

 Cardiovascular disease is often diagnosed late
 Methamphetamine induced cardiomyopathy often is associated with other 

cardiovascular disorders
– Coronary artery disease
– Cardiac arrhythmias
– Pulmonary arterial hypertension

 Cardiovascular disease treatment improve outcomes 
 Substance abuse treatment improve outcomes
 Best practices should be implemented to improve the evaluation of patients with 

substance induced cardiovascular disease
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