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Abstract: The second most commonly used drug
in the world is cocaine. Its use is the most common cau-
se of death among drug users. The use of cocaine is as-
sociated with acute and chronic complications. Mostly
affected system in the human body’s cardiovascular
system. Cocaine cardiomyopathy may result from the
use of cocaine.

This article presents a first case in Republic of Ma-
cedonia of 24-year-old male with reversible cocaine-re-
lated cardiomyopathy. Clinical presentation, laboratory,
X-ray, ultrasound findings and treatment are reviewed.

Key words: cocaine, reversible cocaine cardiomyo-
pathy, diagnosis, treatment.

INTRODUCTION

Cocaine is an alkaloid extract obtained from the
leaves of the plant Erythroxylon coca. This plant usu-
ally grows in South America and has a data on its use
before 5000 years. This drug and its complications are
a worldwide problem. Cocaine is the most frequent ca-
use of drug related deaths. Very useful data are obtai-
ned from a European retrospective study done on 479
ACS patients. The current study included subjects
younger than 50 years admitted to a critical care unit
from 2001 to 2008. From the total number of partici-
pants involved, 24 patients (5%) had admitted to recent
cocaine abuse or tested positive on urine drug screen-
ing (1). In 2005 registered 2.4 million persons were ac-
tively using cocaine. Verified that the most frequent us-
ers of cocaine as a drug are young people aged 18 to 25

years and it is estimated that 11% of the population has
used it at some point (2). The ratio of men to women is
2 : 1. The 2008 National Survey on Drug Use and He-
alth reported that approximately 36.8 million Ameri-
cans aged 12 years and older (14.7% of Americans in
that age group) had tried cocaine at least once (3). The
trade with this illicit drug in Republic of Macedonia is
prosecuted by law. Yet there are people who use this
drug and have complications from it.

Cocaine may be used by smoking, intravenous, ga-
strointestinal and nasal inhalation. It causes physiologi-
cal changes highlighted, psychological effects but also
addictive. Mechanism of action of cocaine is not com-
pletely understood. It is assumed that its detrimental ef-
fect is due to its direct toxicity. But also because of his
mighty sympathomimetic action which is the main char-
acteristic of cocaine. With sympathetic acting cocaine
increases level of norepinephrine, dopamine and catec-
holamines, with the suitable effect on the systems in the
body, particularly the cardiovascular system (tachycar-
dia, arrhythmia, hypertension...). Cocaine also acts on
muscarinic receptors blocking the reuptake of dopamine
and serotonin which contributes to the appearance of
“positive psychological effects”. Cocaine carried block-
ing sodium ion channels on myocytes and contributing
to the occurrence of cardiac arrhythmias (1, 4, 5).

Symptomatology in cocaine intoxication is associa-
ted with adrenergic redundancy that causes cocaine. The
occurrence of hypertension is one of the most common
symptoms. Impaired mental condition of the users on this
drug manifested by the appearance of acute delirium or
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mania (2). Very often cocaine users admitted to hospital
with already manifested complications. Complications of
cocaine can be acute or chronic. Cocaine related compli-
cations can affect any system: cardiac (coronary artery
spasm, myocardial infarction, hypertension, cocaine car-
diomyopathy, myocarditis, arrhythmia, possible occur-
rence of endocarditis, acceleration of atherosclerosis);
vascular (aortic dissection and rupture, vasculitis, super-
ficial and deep venous thrombosis, thrombophlebitis);
neurological (cerebral infarction or hemorrhage, transient
ischemic attack, seizures, migraine); gastrointestinal (ul-
cer disease, mesenteric thrombosis, perforation); pulmo-
nary (pneumonia, pulmonary oedema, occurrence of hae-
moptysis); obstetric (abruptio placentae, spontaneous
abortion, prematurity, growth retardation) (2-7)...

CASE REPORT

We present a case of a twenty four years old male,
with a history of inhaling vaporized cocaine, and mari-
huana for two years. The main complaints of patient we-
re fatigue, labored respiration, especially et night,
dyspnea, anxiety, increased heart rate and lost of appeti-
te during last 2-3 months. The patient was conscious,
anxious, oriented to time, space and persons. Heart so-
unds were clear with systolic murmur. The ECG showed
sinus tachycardia (HR > 100/min) (Figure 1) and about
0,5 mm upsloping ST segment depression in lateral le-
ads. Blood pressure was elevated (150/105 mmHg). La-
boratory analysis showed elevation of blood Urea (10.6
mmol/L), Creatinine (154 mmol/L), Na (149 mEq/L), K
(4.2 mEq/L) and iron-deficiency anemia with Fe (7.1
mcg/dl). X-ray findings obtained enlarged heart silhou-
ette (Figure 2). Echocardiographic evaluation showed
left chamber dilatation with reduced global systolic fun-
ction and ejection fraction (EF) 38%, designated mitral
cusps with posterior cusp prolapsed, thin regurgitated
flow and intraatrial septum tissue changes.

Preceding therapy Carvedilol and Aspirin was chan-
ged to heart failure – guideline-based heart failure ther-
apy: Carvedilol, nonselective alfa/beta – adrenergic bloc-
ker (2 x 6, 25 mg per day), Perindopril, ACE inhibitor (4
mg per day), Spironolactone, mineral corticoid receptor
antagonist, MRA (25 mg per day), Thiazide diuretic (25
mg per day) and Aspirin, acetylsalicylic acid (100 mg per

day). Therapy for correction of anemic syndrome was re-
commended. Cocaine cessation was obligated.

Two months later, after cocaine cessation and tre-
atment in specialized hospital, the patient didn’t fill the
symptoms from the first examination, but he was at bad
physical condition. Laboratory findings were normali-
zed: Urea 7.6 mmol/L; Creatinin 108 mmol/L; Na 139
mEq/L; K 4.2 mEq/L and Fe 16.2 mcg/dl. EKG sho-
wed sinus rhythm with HR 65/min. Blood pressure was
120/80 mm Hg. Dimensions of left ventricle were in
referent values. Left ventricle function was slightly re-
duced with EF 49%, mitral cusps were designated with
posterior cusp prolapsed and intraatrial septum tissue
changes. The patient continued with the same therapy.

The patient abstained from cocaine use and five
months later he didn’t fill any of the symptoms from
the first examination, and he was et good physical con-
dition. Laboratory findings were in the ranges of refer-
ent values. Left and right ventricles function and di-
mensions were preserved. Left ventricle EF was 62%.
The patient continued with medications: Nebivolol,
cardioselective â1– receptor blocker (2,5 mg per day)
and Aspirin (100 mg per day).

DISCUSSION

This is the first case of cocaine reversible cardi-
omyopathy registered at the Clinic for Cardiology in
Macedonia. Patients who are addicted to drugs are dif-
ficult for cooperation. This medical case demanded
great personal and professional effort.Figure 1. ECG findings

Figure 2. X-ray findings of enlarged heart silhouette



Among cocaine users certainly dominated symp-
toms of the cardiovascular system. Symptoms result-
ing from hypertension, angina pectoris, also these pati-
ents can be hospitalized with symptoms of myocardial
infarction or dissection of the aorta. Other symptoms
from the vascular origin may occur in cerebral ische-
mia or hemorrhage. Cocaine leads to damage of cardi-
ac myocytes, leading to the emergence of cardi-
omyopathy. Often these patients are with signs of con-
gestive heart failure. So, the first clinical symptoms in
these patients may arise as a result of acute cardiac de-
compensation with or without pulmonary edema.
Hypotension and shock make investigations and treat-
ment in these patients very demanding. It is not uncom-
mon for these patients their first hospitalization to fin-
ish lethal. Cocaine is the most common cause of sud-
den death caused by drugs (1, 4, 7, 8, 9).

In our case, which is very rare in the literature, we
refer for the 24 year old boy who at first medical exami-
nation was with signs of congestive heart failure, hyper-
tension, iron-deficiency anemia and elevated electrolyte
and degradation products. First echocardiography eval-
uation showed reduced global systolic function with EF
38%. After five months of using the appropriate therapy
and complete renunciation of the use of cocaine, on con-
trol echocardiography evaluation showed completely
normalization of cardiac left ventricular function with
62% EF and the full normalization of the general condi-
tion and laboratory analysis. This represents the classi-
cal case of reversible cocaine-related cardiomyopathy.

In the absence of prospective randomized studies
the literature data obtained mainly from case reports or
from autopsy studies. Saurabh K. Chokshi et al. in their
case report also refer for reversible cocaine-related car-
diomyopathy. In their case it is a woman, 35 years old,
which is also completely withdrawn clinical signs of
cardiac decompensation, with normalization of the fin-
dings of all investigations. In this case endomyocardial
biopsy was done and it was not found any fibrosis, nec-
rosis or inflammatory infiltrate (10).

Virmani et al. in their study included autopsies of
40 patients, 31 of whom died cocaine-related deaths
and 9 of whom were homicide victims with detectable
blood cocaine levels. In this study, in 20% of respon-
dents has been established the existence of a myocardi-
tis proven with toxicology screen laboratory tests (11).
In another autopsy study, Tazelaar et all., refers for fin-
ding of myocardial necrosis very similar to the findings
in pheochromocytoma (12).

Robledo-Carmona at all. in their case report refers
for severe cardiomyopathy associated to cocaine abu-
se. Histological findings, in this case, of the left ventri-
cular myocardium indicate the presence of mononucle-
ar infiltrates, degenerative changes, present necrotic

changes on myocytes and also distinctly marked and
severe form of fibrosis in interstitial space (13).

While most cases of cocaine-related cardi-
omyopathy have proved to be reversible, others have re-
sulted in permanent cardiac dysfunction or death. Any
patient with the data that used cocaine and clinical signs
of congestive heart failure should make us suspicious
and induce as on cocaine-related cardiomyopathy etio-
logical basis. This especially refers to a younger patient,
a smoker with signs of adrenergic excess (5, 10).

If there is doubt about cocaine cardiomyopathy
first need to make laboratory investigations: urine toxi-
cology screen for cocaine and its metabolites, also
might expect electrolytes abnormalities (Na, K), ane-
mic syndrome and a rise of renal degradation products
(blood urea nitrogen and creatinine), blood tests for
possible infection.

Radiographic analysis mostly shows a picture of
cardiomegaly and congestive heart failure. But for most
cocaine addicts radiographic analysis is often normal.

Echocardiography evaluation shows reduced glo-
bal systolic function with chamber dilatation. In cocai-
ne addicts who had myocardial infarction we can ex-
pect echocardiographic finding of impaired (hypo/aki-
nesia) regional mobility on the wall of the chamber.

Cocaine addicts often have angina symptoms and
they are indicated to make angiography. Coronary an-
giography is usually with normal finding on coronary
arteries or with insignificant changes.

In cases of cocaine cardiomyopathy mostly have
no specific ECG changes. In these patients are also
possible nonspecific ST-T wave changes, ECG signs of
left ventricular hypertrophy and the occurrence of
arrhythmias. Unpredictable possible ECG changes es-
pecially malignant arrhythmias suggest a need for con-
stant monitoring of these patients.

Management

Associations of cardiologists don`t have recom-
mendations for concrete medicamentous treatment of
cocaine cardiomyopathy (1). Medical treatment of these
patients is similar to the recommendations for treatment
of patients with other forms of dilated cardiomyopathy.
Certainly in the first line beta-blockers should be inclu-
ded in these patients with cocaine-related heart failure.
Cocaine addicts are usually in adrenergic excess and or-
dination of benzodiazepines for them is recommended.
In the event of complications in these patients should be
adequately reacting. So, in developing a shock should
be given vasopressors and inotropic drugs. The occur-
rence of arrhythmias especially malignant nature the
need to react quickly by giving antiarrhythmics is cru-
cial. Cardioversion is used if there is no effect from drug
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conversion of arrhythmias. These patients requires con-
tinuous monitoring and in case of apnea to perform en-
dotracheal intubation by connecting the respirator (mec-
hanical ventilation). In cases where angina symptoms
are accompanied by ST segment changes on ECG, besi-
des the right drug treatment (beta-blockers, nitrates, cal-
cium channel blocking medicaments), coronary angio-
graphy should be performed. It is not uncommon for
these patients to survive the myocardial infarction (1, 4,
14, 15). For the purposes of this, these patients need to
know and to be familiar with the medical practice of car-
diac magnetic resonance as a method that is quite useful
for predictions of reversibility of cocaine-induced ven-
tricular dysfunction (16).

John McMurray et al. ESC Guidelines for the di-
agnosis and treatment of acute and chronic heart failure
2012 (17) recommend the following therapy:

The combination of beta blockers with ACE inhi-
bitors used in the treatment of patients with cardi-
omyopathy and left ventricular EF < 40%. This combi-
nation of drugs is used to reduce the risk of heart failure
hospitalization and the risk of premature death. An
MRA is recommended for all patients with left ventric-
ular EF < 35% and persisting symptoms despite medi-
cament treatment. It is good to mention that analysis of
B-type natriuretic peptide (BNP) level can help moni-
tor the presence of congestive heart failure. Also BNP
is very helpful to monitor response to treatment (17).

Most of reported cases with cocaine cardiomy-
opathy showed that treatment of these patients depends
on stopping of drug use. Patients who stopped using
drugs have registered significant improvements of the
condition of cocaine-related cardiomyopathy. There are
cases, as in our patient in this case report, when we have
a full reversibility of cocaine cardiomyopathy and the
establishment of completely normal cardiac function.
But if these patients start using drugs again, the possibil-
ity reoccurrence of cocaine-related cardiomyopathy is

confirmed most of the cases described in the literature
(4).

Physicians usually don’t consider the possibility
of cocaine use of their patients. It is therefore necessary
to inform and educate them. Abstinence from cocaine
use and long time follow up is mandatory in these pati-
ents. The regular echocardiographic controls are nec-
essary. The patient needs to take care of the other risk
factors such as hypertension, smoking and others. In
planning the treatment of these patients of great impor-
tance is ambulatory treatment of addiction. Also there
is a need for hospitalization centers when it is neces-
sary for their detoxification.

CONCLUSION

This is the first publication of cocaine-related car-
diomyopathy in our country. Recognition of cocaine
cardiomyopathy is crucial for optimal treatment. It re-
quires a structured education of drug users about the
consequences, risks of using cocaine and “Life bene-
fit”. It requires a multidisciplinary approach in treating
these individuals and it should include the family, but
also a psychiatrist, psychologist, sociologist, cardiolo-
gist and other professional disciplines.

Abbreviations

ACE — Angiotensin converting enzyme
BNP — Natriuretic peptide
BUN — Blood urea nitrogen
ECG — Electrocardiography
EF — Ejection fraction
ESC — European Society of Cardiology
HR — Heart rate
MI — Myocardial infarction
MRA — Mineral corticoid receptor antagonist
ST — ECG between the end of the S wave (the J

point) and the beginning of the T wave
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Kokain je druga naj~e{}e kori{}ena droga u sve-
tu. Upotreba ove droge je naj~e{}i uzrok smrti kod ko-
risnika droge. Upotreba kokaina daje akutne i hro-
ni~ne komplikacije. Naj~e{}e afektirani sistem u }o-
vekovom organizmu je kardiovaskularni sistem. Ko-
kainska kardiomiopatija mo`e biti izazvana konzumi-
ranjem kokaina.

Ovaj ~lanak predstavlja slu~aj dvadeset~etvorogodi-
{njeg mu{karca s reverzibilnom kokainskom kardiomiopa-
tijom, {to predstavlja prvi takav u Republici Makedoniji.
Nalazi klini~kog pregleda, laboratorijskih analiza, rendgen-
grafije srca i plu}a, ultrazvuka srca i tretman su prikazani.

Klju~ne re~i: kokain, reverzibilna kokainska kar-
diomiopatija, dijagnoza, le~enje.
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