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CASE PRESENTATION

Acute myocardial infarction associated with

cocaine use

NaTALIA CoRrRDOBA-PuULIDO, NELSON L. MoRreNo-Ruiz « BogoTA, D.C. (CoLowmBiA)

DOI: https://doi.org/10.36104/amc.2020.1642

Abstract

Cocaine abuse is related to a greater risk of cardiovascular events such as myocardial infarction

and ischemic cerebrovascular accidents. The pathophysiological mechanisms are not fully under-
stood, although the formation of intravascular thrombi and accelerated atherosclerosis are notable
findings. We report the case of a 38-year-old man addicted to cocaine who presented ischemic events
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Introduction

Cocaine is the second most-used illegal drug in Colombia,
exceeded only by marijuana, with a prevalence of consump-
tion in 2017 of 3.23%. With regard to geographical distri-
bution, Antioquia and the “Coffee Belt” departments have
higher illegal drug consumption rates than the rest of the
country, and it is more prevalent in men than women, with
greater consumption between 18 and 24 years of age (1).

To date, no national estimate of emergency room visits
related to the consumption of psychoactive substances
(PASs) has been recorded. Some isolated studies have been
performed in Bogotd, which estimate that eight out of 100
people presenting to the emergency room have used some
type of PAS in the last six hours (2).

The reported incidence of myocardial infarction in pa-
tients with cocaine-associated chest pain ranges from 0.7 to
5.7% (3,4,5) and appears to be a significant contributor to
AMI in young people.

We present a case of acute myocardial infarction associ-
ated with the use of cocaine in a young, addicted patient.

Clinical case
We present a male 38-year-old patient who was admitted
to the emergency room due to three days of sharp retroster-
nal pain triggered by physical exertion and associated with
dyspnea and nausea. The only significant medical history
was use of inhaled cocaine for the last 10 years and an al-
coholic drinking habit for the same length of time, with no
other findings on a review of systems.
On physical exam, the patient was in satisfactory general
condition with the following vital signs: blood pressure
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127/85 mm/Hg, heart rate 95 bpm, respiratory rate 21 bpm,
and oximetry 97% with no need for supplementary oxygen.
The rest of the systems had no significant findings.

A 12-lead electrocardiogram showed an extensive
anterior subepicardial lesion (Figure 1), constituting an acute
myocardial infarction (AMI) with ST segment elevation.
Two hours later he underwent primary angioplasty, finding
100% obstruction of the proximal third of the anterior
descending artery (Figure 2A), where two medicated stents
were implanted (Figures 2B-2C).

The patient progressed satisfactorily without mechani-
cal or electrical complications from the infarction. He had
no further chest pain episodes, and his echocardiogram
showed ischemic heart disease with a 30% left ventricular
ejection fraction. Therefore, he was started on neurohu-
moral inhibition, which he tolerated well. The first phase
of cardiovascular rehabilitation was completed, and after
being seen by psychiatry and being admitted to the addic-
tion control program, he was discharged four days after the
infarction to complete outpatient treatment for one year with
dual ASA+prasugrel antiplatelet therapy, with no further
complications.

Discussion

All patients with chest pain after cocaine ingestion must
have an immediate 12-lead electrocardiogram (ECG) and a
chest x-ray, since in addition to acute coronary syndrome,
the differential diagnosis includes aortic dissection which
was present in some case series in which a high percentage
of patients (>20%) had a recent history of drug use and
dissection (10, 11).
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Regarding the approach to chest pain, the electrocar-
diogram reading and interpretation of cardiac biomarkers
will be carried out as indicated in the fourth definition of
infarction, as studies suggest that it is feasible and safe
to use risk stratification and the classic clinical approach
when dealing with a patient with chest pain and associated
cocaine use (12).

In general, cocaine-associated acute myocardial infarc-
tion occurs more frequently shortly after use, with a 24 times
higher risk after the first hour of use (13). However, it has
been shown that even low or undetectable concentrations

may trigger acute coronary events; therefore, the studies
have reported that the range may go from the first minute
to up to four days after use . (14)

Cocaine’s effects on the cardiovascular system are very
diverse, with several mechanisms that can facilitate myo-
cardial ischemia and lead to an acute myocardial infarction.
The main mechanism is related to increased circulating
norepinephrine secondary to inhibited reuptake. This results
in an increased cardiovascular sympathetic response which
triggers greater myocardial oxygen demand and lower myo-
cardial perfusion secondary to coronary vasospasm (6, 7).
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Figure 1. Electrocardiogram; extensive anterior subepicardial lesion.

Figure 2. Primary angioplasty, finding 100% obstruction of the proximal third of the anterior descending artery (Figure 2A), where two medicated stents were implanted (Figures 2B-2C).
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While this is the most frequently described form, chronic
use has been reported to accelerate atherosclerosis through
the development of vascular endothelium defects leading
to increased permeability to peroxidase and low-density
lipoproteins (8). Associated thrombosis has been described
due to increased platelet activation and aggregation (9)
(Figure 3).

Studies have reported that 56-80% of electrocardiograms
in patients with cocaine-associated chest pain are abnormal
(9), but not all changes indicate acute ischemia or AMI. In
a study of 238 patients, 33% had a normal ECG, 23% had
nonspecific changes, 13% had a left ventricular hypertrophy
pattern and 13% only had an early repolarization pattern.
Electrocardiographic changes specific for ischemia or in-
farction were only present in a minority of patients; only a
small percentage of patients with cocaine-associated chest
pain and J point elevation actually have an MI (9).

With regard to the coronary stratification method, the
attending physician should follow the general principles
for evaluating risk in patients with possible acute coronary
syndrome in the general population, based on the best
available evidence, considering the electrocardiographic
anomalies found and cardiac biomarker results, and ac-
cording to the available resources.

If a cocaine user presents with a myocardial infarction
with ST segment elevation within the window of time
since the onset of pain, immediate thrombolytic therapy
or a percutaneous coronary intervention should be per-
formed, keeping in mind the high risk of thrombosis due
to increased platelet activation and aggregation (9). As was
previously explained, only a small percentage of patients
with cocaine-associated chest pain and J point elevation
actually have an MI; therefore, if primary angioplasty
is available within the stipulated time frame, this is the
strategy of choice.

The importance of this case report lies in knowing that
the mechanism of infarction in this group of patients is not
only secondary to vasospasm. Therefore, this patient, as
described, underwent cardiac catheterization with secon-
dary angioplasty within the stipulated time frame, just as
a non-user would.

Cocaine damages the vascular endothelium, increases
platelet aggregation and impairs the normal fibronlytic
pathways. Consequently, AMI is not only a result of the
sympathetic response, and thus the use of ASA, P2Y?2 re-
ceptor antagonists, glycoprotein IIb/I1a inhibitors, heparins
and statins is clearly pathophysiologically justified in this
group of patients.

Patients with myocardial infarction without ST segment
elevation or unstable angina have a higher risk of subse-
quent events, as well as a greater chance of benefiting from
early coronary stratification by cardiac catheterization and,
depending on the findings, myocardial revascularization,
just like patients with ACS unrelated to cocaine use (9).

Stopping cocaine use is the main goal of secondary
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Figure 3. Pathophysiology.

prevention, since chest pain recurrence is high among
patients who continue to use (15). Therefore, a decreased
risk of readmission may depend on the implementation of
addiction rehabilitation programs.

Stopping smoking, decreasing alcohol use, controlling
comorbidities like hypertension and diabetes, and aggres-
sive lipid-lowering therapy, together with cardiovascular
rehabilitation, are strategies that do not have clinical tri-
als in this specific population, but which are standard for
patients with coronary disease in general, and apply to
this condition (9).

Whether in the context of stent implantation, STEMI
or a high associated thrombotic risk, dual antiplatelet
therapy with high-intensity P2Y?2 receptor antagonists such
as prasugrel and ticagrelor is indicated for the currently
established length of time (16), a strategy which was used
with the patient described.

The chronic use of beta blockers should be reserved
for those with strong indications such as left ventricular
systolic dysfunction or ventricular arrhythmias. Their use
as primary prevention in the context of chronic cocaine use
has not proven useful in reducing events (9).

Conclusions

In recent years, cocaine use, beginning at a very early age,
has increased both in the Colombian as well as the global
population, with its use being one of the main causes of
ACS in young patients.

The pathophysiological mechanisms are diverse and
range from an increased sympathetic response to increased
atherosclerosis and the risk of thrombosis, with a variable
time range for clinical presentation after use. Diagnosis and
treatment do not differ much from the indications given by
international guidelines for managing patients with ACS not
related to cocaine use.
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Proper management of the addiction takes on special
relevance in this group of patients as a secondary prevention
strategy, together with the recommendations which apply
for coronary events unrelated to drug use.

Referencias
1. Gil Botero, E., Medina Ramirez, C., Rodriguez Padilla, R., Paredes Rosero,
M., & Crispin Amorocho, G. P. Reporte de drogas Colombia. 2017; 3: 224.

2. Goémez-Restrepo, C., Castro-Diaz, S., del Castillo, C. E. D., Gil, F., Villegas,
C.A. A, Fagua, J., & Araneda, J. C. Prevalencia del consumo de sustancias
psicoactivas en pacientes no psiquidtricos que consultan un servicio de urgencias
en Bogotd. Revista Colombiana de Psiquiatria 40(4), 709-722.

3. McCord, J.,Jneid, H., Hollander, J. E.,de Lemos, J. A., Cercek, B., Hsue, P.,
... & Newby, L. K. Management of cocaine-associated chest pain and myocardial
infarction: a scientific statement from the American Heart Association Acute Car-
diac Care Committee of the Council on Clinical Cardiology. Circulation, 117(14),
1897-1907.

4. Carrillo, X., Curds, A., Muga, R., Serra, J., Sanvisens, A., & Bayes-Genis,
A. Acute coronary syndrome and cocaine use: 8-year prevalence and in hospital
outcomes. European heart journal, 32(10), 1244-1250.

5. Singh, V., Rodriguez, A. P., Thakkar, B., Savani, G. T., Patel, N. J., Badheka,
A. Hospital admissions for chest pain associated with cocaine use in the United
States. The American journal of medicine, 130(6), 688-698.

6. Whitby, L. G., Hertting, G., & Axelrod, J. Effect of cocaine on the disposition
of noradrenaline labelled with tritium. Nature, 187(4737), 604.

7. Muscholl E. Effect of cocaine and related drugs on the uptake of noradrenaline

by heart and spleen. Br J Pharmacol Chemother. 1961; 16:352-359.

8. Kolodgie, F.D., Wilson, P.S., Mergner, W. J., & Virmani, R. Cocaine-induced
increase in the permeability function of human vascular endothelial cell monolay-
ers. Experimental and molecular pathology, 66(2), 109-122.

9. McCord,J.,Jneid, H., Hollander, J. E., de Lemos, J. A., Cercek, B., Hsue, P.,
... & Newby, L. K. Management of cocaine-associated chest pain and myocardial
infarction: a scientific statement from the American Heart Association Acute Car-
diac Care Committee of the Council on Clinical Cardiology. Circulation, 117(14),
1897-1907.

.Hsue PY, Salinas CL, Bolger AF, Benowitz NL, Waters DD. Acute aortic dis-
section related to crack cocaine. Circulation. 2002;105: 1592-1595.

1

(=}

.Eagle KA, Isselbacher EM, DeSanctis RW; International Registry for Aortic
Dissection (IRAD) Investigators. Cocaine-related aortic dissection in perspective.
Circulation. 2002;105:1529 —1530.

12. Kushman SO, Storrow AB, Liu T, Gibler WB. Cocaine-associated chest pain

in a chest pain center. Am J Cardiol. 2000;85:394-396, A10.

13. Mittleman, M. A., Mintzer, D., Maclure, M., Tofler, G. H., Sherwood, J. B.,

& Muller, J. E. (1999). Triggering of myocardial infarction by cocaine. Circula-

tion,99(21), 2737-2741.

14.Hollander JE, Hoffman RS. Cocaine-induced myocardial infarction: an analysis
and review of the literature. J Emerg Med. 1992;10:169-177.

15.Hollander JE, Hoffman RS, Gennis P, Fairweather P, Feldman JA, Fish
SS, DiSano MJ, Schumb DA, Dyer S. Cocaine-associated chest pain: one-year
follow-up. Acad Emerg Med. 1995;2:179 —184.

16.Borja, 1., Stefan, J., & Agewall, S. Guia ESC 2017 sobre el tratamiento del
infarto agudo de miocardio en pacientes con elevacion del segmento ST. Revista

Espariiola de Cardiologia, 1-60.
l: BY



