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ABSTRACT

BACKGROUND Substance abuse is increasingly prevalent among young adults, but data on cardiovascular outcomes

remain limited.

OBJECTIVES The objectives of this study were to assess the prevalence of cocaine and marijuana use in adults with

their first myocardial infarction (MI) at #50 years and to determine its association with long-term outcomes.

METHODS The study retrospectively analyzed records of patients presenting with a type 1 MI at #50 years at 2 aca-

demic hospitals from 2000 to 2016. Substance abuse was determined by review of records for either patient-reported

substance abuse during the week before MI or substance detection on toxicology screen. Vital status was identified by

the Social Security Administration’s Death Master File. Cause of death was adjudicated using electronic health records and

death certificates. Cox modeling was performed for survival free from all-cause and cardiovascular death.

RESULTS A total of 2,097 patients had type 1 MI (mean age 44.0 � 5.1 years, 19.3% female, 73% white), with median

follow-up of 11.2 years (interquartile range: 7.3 to 14.2 years). Use of cocaine and/or marijuana was present in 224 (10.7%)

patients; cocaine in 99 (4.7%) patients, andmarijuana in 125 (6.0%). Individuals with substance use had significantly lower

rates of diabetes (14.7%vs. 20.4%; p¼0.05) andhyperlipidemia (45.7%vs. 60.8%; p<0.001), but theywere significantly

more likely to use tobacco (70.3% vs. 49.1%; p < 0.001). The use of cocaine and/or marijuana was associated with

significantly higher cardiovascular mortality (hazard ratio: 2.22; 95% confidence interval: 1.27 to 3.70; p¼ 0.005) and all-

causemortality (hazard ratio: 1.99; 95%confidence interval: 1.35 to 2.97; p¼0.001) after adjusting for baseline covariates.

CONCLUSIONS Cocaine and/or marijuana use is present in 10% of patients with an MI at age #50 years and is asso-

ciated with worse all-cause and cardiovascular mortality. These findings reinforce current recommendations for sub-

stance use screening among young adults with an MI, and they highlight the need for counseling to prevent future

adverse events. (J Am Coll Cardiol 2018;71:2540–51) © 2018 by the American College of Cardiology Foundation.

S ubstance abuse, including use of cocaine and
marijuana, has been increasing nationally, yet
its potential cardiovascular consequences are

not fully understood. According to the National

Institute on Drug Abuse, this increased prevalence is
largely driven by a rise in marijuana use (1). Current
American College of Cardiology guidelines for the
management of acute coronary syndromes
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recommend that urine toxicology screening be
considered when substance abuse is suspected, espe-
cially in patients <50 years of age (2). However, there
are limited data on the true prevalence of substance
abuse in young individuals who experience a myocar-
dial infarction (MI).

Although it is well established that cocaine use is
a strong risk factor for MI and injury through its effects
on myocardial contractility and oxygen use (3), a
recent meta-analysis suggests that there is insufficient
evidence on the association of marijuana use with
cardiovascular outcomes (4,5). However, it is known
that cannabinoid receptors are present in myocardial,
endothelial, and smooth muscle cells and that mari-
juana use has been shown to increase the generation of
reactive oxygen species, decrease myocardial
contractility, create a proinflammatory endothelial
response, and contribute to neointimal proliferation of
vascular smoothmuscle. As a result, marijuana use has
been suggested to be associated with adverse cardio-
vascular outcomes including stroke, coronary artery
dissection, vasospasm, coronary thrombosis, acute
coronary syndromes, arrhythmias, vasculitis,
myocarditis, and cardiomyopathies (6–8).

The recent increase in substance use among young
adults and the legalization of marijuana in multiple
states have led to a significant public health debate
with an urgent need to understand the health effects
of this substance use. Therefore, we sought to
determine the prevalence of substance abuse and its
association with cardiovascular outcomes in young
individuals with their first MI #50 years of age.

METHODS

STUDY GROUP. The design of the YOUNG-MI
registry has been previously described (9).
This is a retrospective cohort study from 2
large academic medical centers (Brigham and
Women’s Hospital and Massachusetts General
Hospital in Boston, Massachusetts) that
included patients who experienced an MI at or
before 50 years of age between 2000 and 2016.
The presence and type of MI were separately
adjudicated by 2 individuals. In cases of discrepancy
that could not be resolved, the final determination was
performed by an adjudication panel. The Third Uni-
versal Definition of Myocardial Infarction was used
(10). For the present analysis, only patients with type 1
MI were included.
SUBSTANCE ABUSE. Cocaine and/or marijuana use
was determined by the review of records for either
patient-reported substance abuse within the week
before presentation for MI or by substance detec-
tion on toxicology screen during admission for MI
when the screen was obtained as part of clinical
care. Electronic medical records were reviewed for
clinic notes before admission, admission history and
physical examination, and discharge summaries to
determine patient-reported substance use. Urine
toxicology screens were also reviewed when such
tests were obtained as part of clinical care. Patients
who used both cocaine and marijuana were
included in the cocaine group for subanalyses.
Opioid use was captured; however, this was limited
by an inability to distinguish prescription drug use
from nonprescription drug use, as well as by the
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AB BR E V I A T I O N S

AND ACRONYM S

CI = confidence interval

HDL-C = high-density

lipoprotein cholesterol

IPW = inverse treatment of

probability weighting

MI = myocardial infarction

STEMI = ST-segment elevation

myocardial infarction
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