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Abstract
Background. The use of cocaine has been shown to be a significant risk factor for the
development of atherosclerotic coronary artery disease '(CAD). Cocaine users have been
found to an increased incidence of CAD at an unusually young age (<45; premature
CAD). Despite this relationship, the prevalence and prior patterns of lifetime cocaine use
and other CAD risk factors in persons with premature CAD have not been identified in
previous studies.
Purpose. To describe the prevalence and patterns of past cocaine use among those
diagnosed with CAD between 18 to 44 years of age and to test the significance of
difference in CAD risk factors between those who self-report the past use of cocaine and
those who do not. A secondary purpose was to explore the relationship between the
patterns of past cocaine use, and CAD risk factors and the degree and extent of coronary
artery stenosis.
Methods. The final sample was 113 (48% response rate) subjects (mean age 39.8 +3.6
years) who had been diagnosed with CAD via hospital ICD-9 codes, had undergone a
coronary angiogram, and who were under the care of a participating cardiologist in the
Portland, Oregon area. Data were collected via a mailed questionnaire and a review of the
medical records.
Results. The prevalence of self-reported past cocaine use was significant (p<0.001) at
35% (n=39) (95% C.1., 26-44%). Most cocaine users were white (85%) males (95%;
p<0.001), who began using cocaine at an average age of 20 (+5), and continued to use

approximately 1 gram (+ 0.59) of cocaine mostly via nasal insufflation (89%) on a weekly



(41%) to monthly (38%) basis for an average of 8 (+ 4.9) years. Gender was significant
within the entire sample (p<0.001) and within the two groups (p<0.001), in that there
were significantly fewer women included (n=32) in the ;ample and significantly fewer
(n=2) who reported the past use of cocaine. Cocaine users were significantly younger
(39.8 +3.6, p<0.001) and had a significantly lower prevalence of hypercholesterolemia
(p<0.001), hypertension (p=0.001), diabetes (p=0.03), and positive family history of CAD
(p<0.02) when compared to the cocaine non-users. The cocaine users also had
significantly fewer cumulative CAD risk factors than did the cocaine non-users (p<0.001).
The groups did not vary with regards to cigarette smoking, obesity, or sedentary lifestyle.
Hypercholesterolemia (p<0.001) was found to be significantly associated with degree of
stenosis in the right coronary artery among the cocaine users. Hypertension (p=0.02) and
positive family history (p=0.03) were found to be significantly associated with degree of
stenosis in the left anterior descending coronary artery among the cocaine non-users.
Conclusions. This is the first study to address the prevalence and patterns of past cocaine
use among those diagnosed with CAD and to compare the CAD risk factors between
persons with a history of cocaine use and those without a history of cocaine use. This
study demonstrated a significant prevalence of past cocaine use among those diagnosed
with premature CAD. The cocaine users had significantly fewer CAD risk factors than did
the cocaine non-users. These findings suggest that past use of cocaine may be a significant
risk factor for the premature development of CAD. The modification of other risk factors

might reduce the risk of premature CAD among those with a significant history of cocaine



use. Primary care providers should question their patients about the past use of cocaine,

particularly those patients who may have at least one modifiable CAD risk factor.
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Cocaine Use in Premature Coronary Atherosclerosis 1

Prevalence and Patterns of Cocaine Use in Prematurt__a Coronary Atherosclerosis
Chapter I
Introduction
Cardiovascular disease is the leading cause of morbidity and mortality in the
United States (McGinnis & Foege, 1993). Cocaine is a dangerous illicit drug that has been
found to be a factor in the development of a wide-variety of chronic and acute
cardiovascular conditions such as cardiomyopathy, left ventricular hypertrophy,
myocarditis, endocarditis, premature atherosclerosis, coronary artery spasm, lethal
arrhythmias, myocardial ischemia, and myocardial infarction (Om, Warner, Sabri, Cecich,
& Vetrovec, 1992). The primary purpose of this research study is to examine the
relationship between self-reported cocaine use and the development of premature
coronary atherosclerosis. This research study will sample a group of persons between the
ages of 18 to 44 years old, and will examine the following variables: past use of cocaire,
past patterns of cocaine use, and established coronary artery disease risk factors.
In the U.S., cocaine use sharply increased from 1976 through 1985, reaching a peak of
7.1 million users in 1985, and thereby surpassing all other drugs of abuse. Currently
approximately 1.4 to 3.6 million persons report using cocaine on a regular basis (National
Household Survey on Drug Abuse, 1996).
Cocaine-associated myocardial infarction (MI) was first reported in the literature in

1982 (Coleman, 1991). Kossowsky & Lyon (1984) first reported significant coronary
artery stenosis (>75%) in 4 patients who presented for treatment of acute myocardial
infarction as a result of cocaine use. In this young group of patients (age 36 SD + 6.7) the

only previously known cardiovascular risk factor was cigarette smoking. To date,
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approximately 1,083 cases of cocaine-associated cardipvascular events (primarily chest
pain) have been reported in the research literature. Of these 1,083 cases of cocaine-
associated cardiovascular incidents, approximately 37 percent were examined for the
presence of coronary artery stenosis through either angiography or autopsy. Of the 37
percent of individuals examined, approximately 64 percent were found to have significant
coronary artery stenosis of more than 50 percent, and 39 percent were found to have
coronary artery stenosis of >70 percent. The majority of these individuals were in their late
20’s to mid 30’s, and their primary coronary artery disease risk factor was cigarette
smoking. These findings are significant when compared to the prevalence of severe
coronary artery stenosis (>75%) among those individuals without a history of cocaine use.
For example, Roberts (1989) studied at autopsy the coronary arteries of a much older
group of 40 leukemia patients (mean age 52, SD not reported) and found that only 25
percent exhibited a cross-sectional area narrowing of >51 percent--and only 3 percent
demonstrated severe (>75% cross-sectional area luminal narrowing) coronary artery
stenosis. Similarly, in a personal communication from Cornhill, Kolodgie (1991) reported
post-mortem coronary analysis findings from a group of a 162 youths who died as a result
of trauma (age range 21 to 34 years) in which no severe (>75% cross-sectional area
luminal narrowing) coronary artery stenosis was identified. However, Kolodgie did not
report if any of these 162 youths exhibited cross-sectional area luminal narrowing of less
than 75 percent.

Higher rates of coronary artery stenosis have been reported through cross-
sectional analysis of coronary arteries during post-mortem exams of cocaine users, in

comparison to the examination of coronary arteries through the use of angiography
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(Karch, Green, & Young, 1995; Mittleman & Wetli, 1987; Virmani, Robinowitz, Smialek,
& Smyth, 1988). One likely explanation for this finding is that angiography is an indirect,
subjective measure of coronary artery stenosis that freqﬁontly underestimates the degree
of luminal narrowing (Dietz, Tobis, & Isner, 1992); however despite this limitation,
angiography remains the gold standard for the identification of the degree and extent
(number of coronary arteries) of coronary artery stenosis and for the definitive diagnosis
of coronary artery disease (CAD) in live persons (Bashore, 1990; Yang, Bentivoglio,
Maranhao, & Goldberg, 1988).

Most researchers have focused on the acute cardiovascular effects of cocaine use,
such as cocaine-induced myocardial infarction, cocaine-induced arrhythmias, or sudden
death. Little research has focused on the long-term cardiovascular effects of chronic
cocaine use. No research has been found which focuses on those persons who have not
used cocaine for a number of years, but have a positive history of cocaine use and who
have subsequently developed premature coronary atherosclerosis at an (abnormally) early
age, when compared to the general population.

A paucity of research related to the patterns of cocaine use among those who have
developed cocaine-associated cardiovascular problems exists--particularly research |
focused upon the duration, frequency, and amount of cocaine used among those who have
developed premature CAD. Of the 1083 cocaine-associated cardiovascular events
reported in the literature, the average quantifiable duration or frequency (measured in days
or years) of cocaine use was reported in only 292 (26%) of the cases--and a quantifiable
amount (measured in grams or rocks) of cocaine use was reported in only 107 (9%) of the

cases. Regardless, among those who did report anything at all pertaining to the frequency,
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duration, or amount of cocaine use, many important details of such were found to be
lacking by this researcher (see Appendices A, B, and C).

The further evaluation of cocaine as a possible risk factor for the development of
CAD among young persons who may lack traditional risk factors, such as hypertension or
diabetes, is essential. This researcher became interested in this topic because of personal
clinical experience in caring for a disproportionately high number of persons with CAD
who lacked any significant CAD risk factors. However, when questioned, these persons
consistently self-reported the past use of cocaine. If primary care providers, including
nurse practitioners are to diagnose accurately and treat those at the greatest risk for the
premature development of CAD, they must first come to understand the past patterns of
cocaine use among those who have already developed CAD at a young age (before age
44). Then they will be able to identify those who may be at an increased risk for the
premature development of CAD.

In general, substance abuse is perhaps the most ignored or underdiagnosed disease
in the United States. Primary care providers, including nurse practitioners, recognize only
10 percent of thqse who are actively abusing substances ( Caulker-Burnett, 1994:
Kamerow, Pincus, & Macdonald, 1986). Research regarding the assessment of past drug
use among the ambulatory care population is lacking; however, if the rate of current drug
use recognition by primary care providers is only 10 percent, it seems highly likely that
primary care providers recognize even fewer prior substance users. Perhaps many primary
care providers feel they are adept at recognizing those persons who are under the acute

effects of sympathomimetic drugs such as cocaine, but fail to assess for past use in part



Cocaine Use in Premature Coronary Atherosclerosis 5

because they do not understand the grave physiological consequences of past drug use
upon future health.

The primary purpose of this study is to determine the prevalence of self-reported
cocaine use among a group of individuals 18 to 44 years of age who have been diagnosed
with coronary atherosclerosis by angiogram. In addition, this study will also describe the
self-reported past patterns of cocaine use and other established CAD risk factors within
this group. Thus far, with regards to the use of cocaine, nursing research has focused upon
the acute cardiovascular effects of cocaine. Nursing has failed to describe, report, or even
formally recognize that chronic cocaine use may be a possible risk factor for the
development CAD. As the number of nurse practitioners providing primary health care in
the United States increases, and as they become increasingly responsibile for the primary
health care management for a wide variety of people, it is imperative that they seek
answers to these questions which impact the future cardiovascular health of those who

may have a past history of cocaine use.
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Chapter II
Review of The Literature and Conceptual Framework
The review of the literature will focus on the fol'lowing areas relevant to this study:
Demographics of cocaine use; patterns of use; pharmacokinetics; acute and chronic effects
of cocaine on the cardiovascular system; research regarding the development of premature
coronary atherosclerosis among cocaine users; poly-substance use; established CAD risk
factors; diagnosis of CAD; and self-report of cocaine use.

Demographics of Cocaine Use

Cocaine use in the United States peaked in the mid 1980’s and has decreased over
the past decade from 7.1 million users in 1985 to 1.4 to 3.6 million users in 1995 (National
Household Survey on Drug Abuse, 1996). The high incidence of cocaine use in the mid-
1980’s is a potential public health concern in the 1990°s because cocaine has been
associated with the premature development of coronary atherosclerosis. Young people
who used cocaine regularly in the 1980’s may now, a decade later in their 30’s or 40’s, be
at a higher risk for the development of cardiovascular problems associated with past
cocaine use--10 to 20 years sooner than would normally be expected whether they
continue to use cocaine or not.

While there was a reported decrease in cocaine-related medical incidents in the
early 1990’s, recent statistics (1995) from the Substance Abuse and Mental Health
Services Administration (SAMHSA) indicate that emergency medical treatment for
cocaine related problems increased 15 percent in 1994 compared to the prior year. Among
individuals between 35 to 44 years of age, cocaine-related emergency department visits

have more than doubled since 1988. Overall, according to information from SAMHSA
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(1995), cocaine has remained the primary substance implicated in drug-related emergency
department incidents since the 1980’s.

Pharmacokinetics of Cocaine

Depending upon the route of administration, peak serum cocaine concentrations
occur within 15 to 120 minutes after use (Schindler, Tella, Erzouki, & Goldberg, 1995).
Cocaine is most rapidly absorbed into the systemic circulatory system via the intravenous
and smoking routes, with peak levels occurring within as few as 15 minutes (Warner,
1993). Slower absorption rates occur via the intranasal and oral routes, with peak blood
levels occurring within 30 to 120 minutes (Benowitz, 1993). The half-life of cocaine is 45
to 90 minutes. Therefore, serum cocaine levels are of a limited value in that they are not
reflective of toxicity (Warner, 1993). The metabolites of cocaine may be present in the
urine for up to 6 days after use. However, the detection of these compounds in the urine is
not reflective of acute intoxication (Kolodgie, Farb, & Virmani, 1995).

Cocaine is metabolized via several pathways. The majority of the drug is
metabolized by plasma cholinesterases and to a lesser extent through the spontaneous
hydrolysis of cocaine and by other hepatic esterases (Kolodgie, Farb, & Virmani, 1995).
The liver esterase enzymes are largely responsible for the hydrolysis of cocaine into two
major metabolites, benzoyl ecgonine and ecgonine methyl ester (Jatlow, 1988; Stewart,
Inaba, Lucassen, & Kalow, 1979). Other metabolites of cocaine, such as norcocaine and
other hydroxylated compounds, are also detectable in the urine of cocaine users. Some
studies suggest that persons with low plasma cholinesterase activity may be more

predisposed to suffer from the cardiotoxic effects of cocaine (Whitkin & Katz, 1993).
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Despite a short half-life, the persistent effects of thg cocaine metabolites appear to
be largely responsible for the cardiotoxic actions of cocaine. Whether or not all of the
metabolites are biologically active or inactive is unclear. A recent study suggests that the
metabolites of cocaine, whether active or inactive, exert prolonged toxic cardiovascular
effects long after the use of cocaine. Schindler et al. (1995) compared the cardiovascular
effects of four cocaine metabolites (benzoyl ecgonine, ecgonine methyl ester, cocaethylene
and norcocaine) to the effects of cocaine alone. Schindler and associates concluded that
the metabolites of cocaine exert prolonged toxic cardiovascular effects that appear to play
a significant role in both the acute and chronic cardiovascular effects of cocaine. Schindler
et al. also suggested that the subsequent use of cocaine prior to complete elimination of
the metabolites may have a cumulative toxic effect upon the cardiovascular system, which
may last for as long as 48 hours. Whitkin and Katz ( 1993) reported that the metabolite
benzoylecgonine has been shown in cat cerebral arteries to be a more potent
vasoconstrictive compound than cocaine.

Acute Cardiovascular Effects of Cocaine

The cardiovascular effects of cocaine are complex in that there are a variety of
mechanisms through which it acutely alters overall cardiac function. Two major acute
actions of cocaine include 1) a local anesthetic effect, and 2) a sympathomimetic effect.
Cocaine also has been shown to have direct toxic effects upon the cardiovascular system
through 1) platelet activation causing thrombus formation, and 2) vasoconstriction which
may result in acute myocardial ischemia or infarction.

Local Anesthetic Effect. The local anesthetic effect of cocaine occurs as a result of

its ability to alter the nerve cell by stabilizing the cell membrane and inhibiting the nerve
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impulse. Cocaine molecules are absorbed into the lipid matrix of the cell membrane and
bind to sodium channel receptors. This inhibits the inﬂuk of sodium into the cardiac cells
and impairs impulse conduction, creating a pro-arrhythmic environment within the
myocardium. The local anesthetic or membrane-stabilizing effect is also thought to be
largely responsible for the negative inotropic effects of cocaine (Kloner & Hale, 1993;
Das, 1993). Electrocardiograph manifestations of this effect are a prolongation of the PR,
QRS, and QT intervals. Depression of the pacemaker cells may lead to severe bradycardia
and asystole (Olshaker, 1994).

Sympathomimetic Effects. Cocaine initially causes stimulation of the vagus nerve,

resulting in transient bradycardia. This is rapidly followed by increased sympathetic
stimulation resulting in increased blood pressure and heart rate as a result of increased
alpha-adrenergic and beta-adrenergic stimulation (Kloner, Hale, Alker, & Rezkalla, 1992).
Cocaine blocks the action of the catecholamine reuptake pump at the presynaptic
membrane, thus causing a concentration and buildup of neurotransmitters (dopamine,
epinephrine, norepinephrine, and serotonin) to remain in the synaptic cleft. The
neurotransmitters continue to excite the succeeding postsynaptic membrane receptor cells
(Om, 1992; Hollander, 1995). Alpha-adrenergic and beta-adrenergic stimulation of the
heart increases free calcium within the myocytes, resulting in increased inotropic and
chronotropic effects. Cocaine is also thought to stimulate the release of catecholamines
from the adrenals (Om, 1992). As a result of increased sympathetic tone and circulating
catecholamines, coronary and peripheral vasoconstriction occurs at the same time when
myocardial workload and oxygen demand are greatly increased. Prolongation of this

sympathomimetic cycle may result in cardiovascular complications including ischemia,



Cocaine Use in Premature Coronary Atherosclerosis 10

infarction, fatal arrhythmias, and pulmonary edema (Kloner, Hale, Alker, & Rezkalla,
1992; Das, 1993; Zimmerman et al., 1991).

Rate-pressure product has been shown to be an accurate predictor of myocardial
oxygen consumption in healthy individuals as well as those with CAD. The rate-pressure
product produced by cocaine has been shown to increase significantly more in response to
exercise among subjects who are under the acute effects of cocaine, as compared to those
who are not (Foltin, Fishman, & Levin, 1995). This is most likely due to the effects of
cocaine on the peripheral vascular system. In persons not under the acute effects of
cocaine, the peripheral vascular system would normally react to an increase in oxygen
demand by causing peripheral vasodilation. Cocaine appears to impair this reflex
mechanism (Foltin, et al., 1995; Das, 1993).

Platelet Aggregation and Thrombus Formation. The exact mechanism responsible

for the cocaine-related aggregation of platelets is unknown. Cocaine has been shown to
affect platelet aggregation both directly and indirectly. Jones and Tackett (1991) found
that cocaine directly enhanced platelet activation in canine arteries. Cocaine in vitro has
also been shown to cause increased platelet aggregation and thromboxane production, and
decreased prostacyclin production (Kolodgie et al., 1991). Epinephrine, norepinephrine
and serotonin have also been suggested to cause platelet aggregation and to increase
platelet adhesiveness; aggregating platelets have also been noted to release serotonin, and
thromboxane A2, which may contribute to vasoconstriction and vasospasm (Goldfrank &
Hoffman, 1993; Minor, Brook, Scott, & Winniford, 1991; Haverneck et al., 1996).
Several studies have shown that cocaine causes an increase in platelet aggregation

and thrombus formation (Dressler, Malekzadeh, & Roberts, 1990; Kossowsky, Lyon, &
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Chou, 1989; Kolodgie et al., 1991; Smith et al., 1987). quodgie etal (1991),ina
description regarding findings from a post-mortem exam of the coronary arteries of
cocaine users, noted that the atherosclerotic plaques of'bocaine users were “rich in smooth
muscle and foam cells, with the media frequently infiltrated by chronic inflammatory cells”
(p. 1557), and that none exhibited atherosclerotic plaque hemorrhage, rupture or
calcification--despite the fact that 3 of these subjects had prior evidence of MI. In
comparison, Kolodgie et al., in the same study, found that the coronary arteries of the
cocaine non-users demonstrated hemorrhage into a plaque. This would seem to suggest
that the mechanism of platelet activation and subsequent thrombus formation among
cocaine users is different from that of cocaine non-users in that the main cause in 95
percent of coronary artery thrombosis in cocaine non-users is “atheromatous plaques
undergoing fissure or rupture” ( Kolodgie et al., 1991, p. 1557).

Vasoconstriction, Vasospasm, Myocardial Ischemia, and Infarction, The literature

discusses 5 mechanisms by which cocaine may cause vasoconstriction and /or vasospasm:
1) a direct calcium-channel and endothelium-dependent effect; 2) a indirect
vasoconstrictive effect, mediated by an overall increase in sympathetic tone; 3) a
vasoconstrictive or vasospasm effect that is the result of mediators released from platelets,
white blood cells, or the endothelium; 4) a dysfunctional endothelial effect leading to
vasoconstriction and vasospasm; and 5) a cocaine metabolite mechanism

The direct calcium-channel and endothelium-dependent vasoconstrictive effect has
been suggested as a possible mechanism because cocaine appears to have an independent

effect upon the endothelium, causing alpha-adrenergic stimulation and a calcium-

dependent vasoconstriction (Isner, & Chokshi, 1989). An experimental study in humans
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demonstrated that administration of a calcium channel.blogker prior to the administration
of cocaine inhibited the cocaine-induced vasoconstriction (Flores, Lange, Cigarroa, &
Hillis, 1990). Cocaine may also increase calcium flux acffoss the cell membrane,
augmenting vascular smooth muscle tone which, when coupled with alpha-adrenergic
stimulation, may result in vasospasm (Nadamanne, 1992).

The indirect vasoconstrictive effect, mediated by an overall increase in sympathetic
tone which may lead to myocardial ischemia or infarction, is thought to occur primarily
because cocaine activates alpha-adrenoceptor-mediated systems in the heart and blood
vessels indirectly through an overall increase in sympathetic tone, and because cocaine
stimulates the release of catecholamines from the adrenals (Benowitz, 1992).
Phentolamine (an alpha-adrenergic blocker) has been shown to block the vasoconstrictive
action of cocaine in some studies (Lange et al., 1990; Romoska & Sacchetti, 1985) but
not all. Flores et al. (1990) found that the pre-treatment with alpha-blockers produced no
significant inhibition of cocaine-induced vasoconstriction. Non-selective beta-adrenergic
blocking agents, such as propranolol, have been found to worsen the systemic and
coronary vasoconstriction caused by cocaine by blocking beta-2-mediated vasodilation and
thus allowing unopposed alpha-adrenergic action (Lange et al., 1990).

The vasoconstrictive effect that is believed to be the result of platelets, white blood
cells, mast cells, or endothelium-derived mediators is suggested as a possible mechanism
for three reasons: 1) Aggregating platelets have been shown to release serotonin, which is
thought to be a potent vasoconstrictor (Goldfrank & Hoffman, 1993; Minor, Brook,
Scott, & Winniford, 1991). 2) White blood cells and mast cells are known to release

vasoactive substances such as histamine, prostaglandin D2, and leukotrienes C4 and D4.
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Histamine has been shown in human and animal models to ;induce focal vasospasm in areas
of atherosclerotic plaque (Kolodgie et al., 1991). Prostaglandin D2 has been shown to be
important in the regulation of smooth muscle tone; 1euk2>trienes C4 and D4 have been
found to constrict human and canine arteries from 500% to 800% more than the maximal
effects obtainable from the use of norepinephrine alone (Toda, 1982; Burke, Levi, Guo, &
Corey, 1982; Isner, & Saurabh, 1989; Kolodgie et al., 1991). 3) In atherosclerotic arteries,
there may be an impairment in the release, or synthesis, of endothelium-derived relaxing
factor, which has been shown in animal models to induce arterial spasm and
vasoconstriction (Kolodgie et al., 1991).

The dysfunctional endothelial mechanism may occur as a result of several factors.
Haverneck et al. (1996) postulate that in a damaged, or dysfunctional endothelium the
release of nitric oxide is impaired. Nitric oxide is known to inhibit the aggregation of
platelets. Cocaine is also thought to interfere with prostaglandin metabolism thereby
potentiating vasoconstriction and thrombosis. According to Haverneck et al., a relative
deficiency of vasodilating substances such as nitric oxide, and an increase of
vasoconstrictive substances such as thromboxane A2, serotonin and endothelin may result
in vasoconstriction and vasospasm.

Recurrent coronary vasoconstriction has been shown to occur in response to the
cocaine metabolites benzoylecgonine and ethyl methyl ecgonine (Brogan, Lange,
Glamann, & Hillis, 1992). Brogan et al. demonstrated, in a controlled study of 18 self-
reported cocaine non-users, that the metabolites of cocaine have a profound ability to
constrict the coronary arteries. Peak contractions of the coronary arteries occurred 90

minutes after the administration of cocaine--which is temporally related to decreasing
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serum concentrations of cocaine and to rising serum eleva’gions of the metabolites studied.
The subjects studied by Brogan et al. received only 2mé/kg of intranasal cocaine.

Acute myocardial infarction is the most frequen{ly reported cardiac complication
as a result of cocaine use (Nademanee, 1992). Myocardial ischemia and infarction have
been reported in patients with and without underlying atherosclerotic disease (Om, 1992).
Flores and associates (1990) demonstrated coronary artery vasoconstriction after cocaine
administration in individuals with and without underlying coronary artery atherosclerosis.
Nademanee (1992) reported that chronic cocaine use is a factor in coronary artery
vasospasm and/or myocardial ischemia, suggesting the cardiovascular effects of cocaine
may occur in the absence of acute cocaine use, although the exact mechanism is unknown.
The fact that the majority of myocardial ischemia has been shown to develop beyond the
initial acute use of cocaine (Havranek, Nademanee, Grayburn, & Eichhorn, 1996) suggests
that in some way the metabolites of cocaine must play a significant role (Brogan et al.,
1992). The concomitant use of other vasoconstrictive drugs--illicit or not--has also been
found to increase the risk for cardiovascular complications of cocaine use (Om et al
1992),

Chronic Cardiovascular Effects of Cocaine

The primary chronic cardiovascular effects of cocaine are cardiomyopathy and

atherosclerosis.

Cardiomyopathy. Cardiomyopathy and left ventricular failure have been associated

with the chronic use of cocaine (Om, Warner, Sabri, Cecich, & Vetrovec, 1992; Virmani,
Robinowitz, Smialek, & Smyth, 1988). The main mechanism for the development of

cardiomyopathy is believed to be the result of chronic catecholamine stimulation of
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cardiovascular system which may result in myocarditis and the development of contraction
band necrosis. Contraction band necrosis is defined by Goldfrank and Hoffman (1993) as,
“the hypercontracted sarcomere and myofibrillar disrup%ion commonly occurring in
patients in the presence of high catecholamine levels, such as pheochromocytomas, or in
the presence of cocaine” (p. 77). As a result of myocyte necrosis, the once healthy tissue is
replaced with fibrous tissue, resulting in a self-perpetuating area of inflammation and
perhaps the eventual development of dilated cardiomyopathy (Kloner et al., 1992;

Goldfrank & Hoffiman, 1993).

Premature Coronary Atherosclerosis. The exact mechanism that causes the

development of atherosclerosis among cocaine users is not well understood. Haverneck et
al.(1996) believes that if the marker of repetitive endothelial damage in cocaine users is the
impairment of endothelium-dependent relaxation, then the first step in the atherosclerotic
process has been identified. Disruption of the vascular endothelium often occurs as a
precursor to coronary atherosclerosis and may be present despite the absence of
atherosclerotic evidence via coronary angiogram (Quillen et al., 1993). A dysfunctional
endothelium, increased platelet aggregation, impaired nitric oxide release, and altered
prostaglandin metabolism, as well as the many complex acute effects of cocaine, all either
directly or indirectly appear to contribute to the development of atherosclerosis in chronic
cocaine use (Havranek et al., 1996; Jones & Tackett, 1990; Kolodgie et al., 1991).
Kolodgie et al. (1991) found, in a post-mortem comparison of the coronary
arteries of cocaine users to the coronary arteries of cocaine non-users, that the numbers of
adventitial mast cells were significantly greater in the coronary arteries of the cocaine

users than the cocaine non-users. The role of mast cells in the development of
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atherosclerosis may involve the release of vasoactive substances, primarily histamine,
which alters endothelial permeability and subsequently ihcrease lipoprotein intake and
atherogenesis. The exact cause of mast cell recruitment{and degranulation is unknown.
Kolodgie et al. postulate that the recruitment may be related to a delayed allergic reaction,
stimulation of the mast cells by helper T-lymphocytes, or a result of cocaine alone.
Kolodgie et al. further suggest that mast cel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>