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Abstract

Cocaine use has increased dramati-
cally in the past ten years and brings
with it a broad range of medical com-
plications. Cardiac, pulmonary, neu-
rologic, and infectious complications
are common. They may present dur-
ing ecaluation in the emergency de-
partment or during psychiatric eval-
uation of comorbid conditions. Sud-
den death and secere morbidity are
possible during periods of intoxica-
tion and withdrawal. Other condi-
tions create long-term health prob-
lems that must be addressed in
cocaine abusing patients. By under-
standing the range and significance
of possible medical problems, psy-
chiatrists can ensure timely and ap-
propriate evaluation, treatment, and
referral to other specialists. Pub-
lished 1997 by Elsevier Science
Inc. MEDICAL UPDATE FOR PSYCHIA-
~TRISTS 2;2:34-38, 1997.
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Intraduction

The use of cocaine has expanded dramati-
cally in the past ten years, with 5 million
individuals using it on a routine basis.
There has also been a marked increase
in the use of the more rapidly absorbed
“crack” form of freebase cocaine. Cocaine
use can lead to a variety of medical prob-

lems that include cardiac, pulmonary,

neurologic, infectious, and other condi-
tions. Polysubstance use and comorbid
psychiatric disorders complicate evalua-
tion and treatment. .
Pregnant women represent a speci:
risk group, with morepthan a ths?rd of
some population subgroups having drug
screens positive for cocaine use.
Cocaine users frequentlv present to
emer%ency departments with medical
complaints, but may also report svmp-
toms of illness during psychiatric evalu-
ation and treatment. In the course of
providing care for cocaine users it is im-
portant to understand the medical risks™
associated with its use and to ensure that
medical conditions and medical com-
plaints are appropriately addressed and
consultation obtained when necessary. -
The evaluation must be tailored to the
individual’s risk factors and presenting
signs and symptoms. Sudden death is
possible, as are cases complicated by po-
tentially fatal medical problems. Rapid
and thorough intervention may make a
significant difference in outcome.

Extent of Problem

Cocaine use has increased dramatically
during the past decade: It is estimated
that 30 million Americans have used co-
caine and that 5 million use it ly.
Each day another 5,000 use it for the
first time (1). Up to 7% of adults be-
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tween the ages of 18 and 34 have used
cocaine in the past year (2). It is esti-
mated that in 1990 up to 4.5% of preg-
nant women between ages 12 and 34
used cocaine; in some populations up to
36% of pregnant females presenting to
hospitals had positive urine toxicology
screens for cocaine (3). Polydrug use,
involving the abuse of cocaine with alco-
hol, opiates, and nicotine also appears
to be rising in several population sub-
groups, including minoritv women of
childbearing age (4). In cne study more
than half olg all cocaine dependent out-
patients presenting for treatment also
met criteria for current alcohol depen-
dence (3). Cocaine is also commonly
abused concurrently with heroin: intra-
venous abusers of this combination ac-
count for a major new group becoming
infected with HIV in several large
American cities (4).

Patterns of Use

Cocaine can be used orally, intranasally,
by injection, or by smoking, depending
on its chemical form (4). The various
forms of cocaine vary in their bioavail-
ability and addictive potential. Cocaine
hydrochloride is the form of cocaine
that is used intranasally. It cannot be
smoked because it decomposes upon
heating (1). It is often cut with adulter-
ants: mannitol and lactose provide bulk,
caffeine boosts the stimulant effect, and
lidocaine or procaine boosts its local an-
esthetic effect (2). To be smoked, co-
caine HCI has to be transformed into its
alkaloid forms: “freebase” and “crack.”
Historically, intranasal use of cocaine
has been the most common route of ad-
ministration. It is estimated that 90%
of cocaine users “snort” cocaine. About
30% of cocaine users have smoked crack
and less than 10% have injected the
drug intravenously. The majority of hos-
pitali cocaine users report using

crack (5).
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Pharmacagalogy and
Pathophysiology

The route of administration alters the
rate of absorption, bioavailability, and
rate of distribution, which affect the ra-
pidity of onset and intensity and dura-
tion of the drug’s effects (6). Pulmonary
absorption results in the fastest onset,
because cocaine is then immediately
distributed to peripheral sites and the
CNS. Cerebral effects (“rush,” “fash™)
occur within 6 to 8 seconds after smok-
ing cocaine and last 20 min. Peak blood
levels are 60% of the same dose given
intravenously. Intravenous cocaine reaches
the brain in 15 seconds ( delayed by pas-
sage through the peripheral venous sys-
tem and pulmonary arterial and venous
systems before entering the peripheral
arterial system). In intravenous admin-
istration 100% of the dose is absorbed.
Intranasal insufflation, “Snorting,” re-
sults in slower, but more sustained ab-
sorption. It produces a “high” in 5 min
that is not as intense as the “high™ pro-
duced by smoking or injecting. Blood
levels peak in 30 to 60 min and last 90
min. Blood levels achieved are about
20% to 60% of the same dose given in-
travenously (7).

The reinforcing properties of cocaine,
the short duration of action, and rapid
absorption all lead to patterns of uncon-
trollable, compulsive use. Compulsive
use leads to tolerance, transition to
more dangerous routes of administra-
tion, and higher doses of the drug. This
pattern greatly increases the possibility
of adverse medical comphmpt;);sns oc-
curring (1).

Regardless of the route of administra-
tion, all forms of cocaine are metabolized
similarly. The biologic half-life of cocaine
is approximately 1 hour; less than 5% of
cocaine is excreted unchanged in the
urine. There are two major metabolites
of cocaine that account for more than
80% of its breakdown products, benzoyl-
ecgonine and ecgonine methy ester. Ben-
zoylecgonine, produced by spontaneous
nonenzymatic hydrolysis in the blood, is
found in the urine in high concentrations,
and is the major metabolite used in drug
testing (2). In chronic users, the metabo-
lites can be detected in urine for up to
three weeks. Although previously consid--
ered inactive metabolites, they are capa-
ble of increasing blood pressure in rats
and this effect may contribute to the tox-
icity of cocaine (8). Less than 10% of

cocaine undergoes oxidative m
in the liver to form norcocaine,
metabolite of cocaine with ¢
pharmacologic activity. When ¢
consumed in close proximity wit
a novel metabolite, cocaeth
formed in the hvtlalr (9). %

be the metabolite i
lt::gagle, prolon incrwem‘poin b

is seen cocaine and a
consumed together. It may also
cocaine-induced euphoria (4).
logic effects of this metabolite
rently under intense scrutiny
mine its possible role in deaths .
with cocaine and ethanol abuse

Cocaine serves as a local ¢

and it blocks reuptake .of tt
amine neurotransmitters. Lo
thetic action is mediated by re
dium channel conduction dur
larization. Cocaine blocks the
of monamine neurotransmitt
epinephrine, dopamine, and s
at the synaptic junctions, resul
creased neurotransmitter le
creased norepinephrine level:
svmpathetic stimulation of the
soconstriction, tachycardia,
and hyperthermia. In the CN!
levels of catecholamines res
creased alertness, increased
ness, increased energy, and
appetite. Dopamine is the n«
mitter most frequently implic:
addictive properties of cocain
evated concentrations in the 1
colimbic pathway leading to
positive reinforcement, and «
addiction. Long-term use c¢
may deplete dopamine store:
tribute to the horia that
during withdrawal and the s
craving for the drug.

Categories of Medical Prol

Cocaine abuse has been assoc
cardiac, pulmonary, neurolo
tious, gastrointestinal, hemat(
obstetric medical problems,
homeostatic disturbances. Tl
of administration strongly infl
ryges of medical complicatior
velop. Most of the knowledge
caine toxicity comes from ca
small series of observed pa
autopsy studies of cocaine al
Cﬁ&ct pain is a common s
cocaine users present:li to
gency room. Cocaine leads to t
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hypertension, an increase in myocardial
oxygen demand and vasoconstriction,
which increases coronary vascular resis-
tance. The combination sets the state for
myocardial ischemia (10, 11). Cocaine
users are at increased risk of atheroscle-
rotic coronary artery disease despite their
relatively young age. Those with normal
coronary arteries are also at increased risk
g§myowdialmfarch‘ d‘mon,bg;:bablymused
vasospasm or mbosis (12). M
cardial ischemia related to cocaine aly:-o
appears to occur during the withdrawal
period, with a high incidence of asymp-
tomatic ST segment elevation seen durin
the first few weeks of abstinence (13).

Other cardiac lications include de-
pressed ial contractility, predis-
position to aortic dissection, increased au-

tomaticity, and tachyarrhythmias (11).
Pulmonary complications of cocaine
use are seen in patients who smoke crack
cocaine. Cough, black sputum, hemopty-
sis, and pleuritic chest pain are the most
common complaints (6, 14). Chest pain
is often rted within one hour of
smoking m usually worse on deep in-
spiration. Pulmonary granulomatosis and
pulmonary hvpertension may resukt from
intranasal and intravenous cocaine use
(15). Adulterants such as talc and micro-
crystalline cellulose may become embed-
ded in the pulmonary interstiium by in-
halation or embolize to arterioles and cap-
illaries by intravenous injection. The term
“crack lung” has been applied to lung dis<
ease characterized byzg‘me alveolar in-
filtrates on chest x-ray, eosinophilia, and
alveolar that manifest as ---
chest pain, hemoptysis, and dyspnea. . -
Pneun%m pneumomediastinum, and
pneumopericardium may . occur. after . .
smoking using prolonged inspirations -
with Valsalva’s maneuver (16). Acute -- ..

scribed in both crack and intrasiasal Go3-7re
caine users (17). _ ... .~ool L. udd

The most common neurologic com= " <=
plaint among cocaine users is a head- "
ache that can occur during intoxication .=~
or withdrawal (2). Seizures can also oc- . -=
cur at the time of drug use, usually -~
within the first 90 min. Unlike alcqhol T
related seizures, a significant portion of ;-
{)atients with cocaine induced seizures

their first use of the drug (18). Seizures
have been reported to occur 1n up to = =
8% of patients seen in‘emqr%ency de- =i,
partments for cocaine toxicity (. 5 o
seizures are: PfedOm,i}!?f;ﬂYfég‘gle' viyE.
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generalized, but 20% are focal in onset.
Status cpifepﬁcus CaN OCCur.
Subarachnoid hemorrhage, intrcere-
bral bleed. ischemic stroke, and trun-
sient ischemic attacks ecan also occur
with cocaine use {20). The tvpe of ca-
caine used and the presence of any vas-
cular pathology appear to influence the
type of stroke symdrome. Only hemor-
rhag’m stroke has been reported with in-
travenous cocaine use, Nasal insuffa-
Hon is associated with |:1umm'rhugic
events mare often than ischemic events,
Ischemic stroke is more common
among crack users. Underlying cerebml
saccular aneurysms or vascular malfor-
mations may be present in up to 50% of
cocaine-associated hemorrhagic strokes
{21}, Coneurrent use of aleohaol MLy
also contribute to hemurrhugir: strokes.
Some infectHous diseases are in-
creased in cocaine users. Amang these
are the sexually transmitted disenses, in-
r:!uuiing HIV infection, gonarrhea, and
S}'plﬂl[s, Risk uf:u:quin'ng HIV infection
is especiallv high among coecaine injec-
tors and erack users. Compared to her-
oin injectors, cocwne injectors have a
higher ’['re:quenc:: of use in shooting gal-
leries, increased number of needle shur-
ing partners, less consistent use of
b]eaching injection p:l.rdphr:rmuliu, maore
frequent injection, and mare frequent
“booting” { drawing blood back into the
syringe during injection and then rein-
jecting it into the vein). They are also
more likely to have multiple sexual part-
ners. Crack users are more likely to have
multiple sexual partners and to ex-
change sex for meney or drugs (22, All
of these behaviors put these two groups
of cocaine users at very high risk fgr
acquiring HIV infection as well as ather
5TDs. Additionally, because crack is of-
ten smoked in crowded rooms, the po-
tential for transmission of tuberculosis
exists {2). Needle sharing also increases
the sk af hepatitis and bacterial sepsis
(16). Injections can also lead to skin
abscesses, phlebits, cellulids, septic
emboli resulting in pulmonary “ab-
seesses, subacute bacterial endocardibis,
PREumaonia, uphthalmn]nglc infectons,
and fungal cerebritis (237,
* Gastrointesting] complications occur
infrequently with cocaine use. An in-
creased incidence of perforated gastro-
duodenal ulcers in crack users and spo-

.- radic cases of eolitis in cocaine users has

been reported (5). Intestinal ischemia

et besn reported in several patients

who ingested lurge quantities of co-
caine. The disgnaosis of intestinal isch-
emixt should :Ll‘-'-'u}‘s be consitlered when
a cocuine whuser presents with severe
abdominal pain and an elevated white
blood cell count. Among individoals
who ingest pu:kers of eocaine in smug-
gling operations there isa high murtidi[}‘
when the puckets rupture (18},

The major hematologic complication
seen in cocaine users is thrombooito-
peniw, which may present as an acute, im-
munopathie, thromboevtopenic purpurn-
like syndrome that develops from 1 to 21
days after the last cocaine use. Treatment
with steroids or a‘p[:—:nectum}' nermalizes
plute!et counts, supporting the likelihood
of an immune etology (241,

Head and neck problems are comman
among cocoine users. Dental complica-
tons include emsions of the dental
enamel and gingival ulceration at the site
of application of ol cocine (21, Addi-
donallv, neglect of self care can occur.,
rcsuiting in mulbiple dental cades and pe-
rodontitis exacerbuted by hrwdsm (23),
Intranasal users of cocine cun present
with chronie chinitis, sinusitis. uleemzon
of the nusal septum. aspimtion of noasa
septum, mitline grinulom:y, altered olfac-
Hon, and optic neurapathy (2, 16). Smok-
ing cocuine can result in |.';Lr}11ge:d burmns,
manifested as houseness, stodor, or tvs-
phagia {16). Ophthalmalogic complics-
Hons. such as infections keratits and cor-
neal uleers, mayv result from FTL:quL'nt eve
rubbing because of irritation from crack
vapors (3).

Coeaine is used durs'ng 10% o 153%
of all pregnancies. Its use can cause a
host of obstetric complications, to in-
clude placental abruption, ruptured ec-
topic pregnancy, ruptured uterus, ma-
ternal seizures, matemal subamehnoid
or intracerebrml hemorrhage, spontane-
ous abortion, and a clinic picture that
mimics pre-eclampsia (1, 23, 25-27).
Decreased uterine and p[an:emul blood
How cause Fetal hypoxda and acidosis.
Cocaine diffuses aeross the placenta,
causing sym]_mthn:ﬁc stimulaton and fe-
tal hypertension (27). The most com-
mon perinatal findings associated with
cocaine use are prematurity, reduced
birth weight, and intrauterine growth
retardation. Qther findings include nec-
rotizing enterocolitis, bowel ischemia,
ileal atresia, limb reduction defects, sei-
zures, cerebral infarcts, brain atrophy,
cystic brain lesions, brain atrophy, brain
edema, sudden infant death syndrome,

a6
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cartline struetural defects, and renal de-
tects {231, Tnbants without detectable
lesions may display developmental de-
lavs. leamning disabilities, and difficulties
maintaining attention, Infants bom to
mathers who use cocaine prenatullv are
also at increased sk for acruiring the
HIV infection and svphilis (27).

Rhabdomyolysis is present in approx-
im;m:l:,- one-fourth of ull cocaine users
reporting to emergency rooms with co-
cuine-related problems and can oceur in
the absence of muscle symptoms; neph-
rotaxicity because of rhabdomyolysis is
a significant factor in death because of
cocaine poisoning (28). Although the
exact etiology of cocaine-ind m::t!l} rhab-
domvolysis is not known, several studies
SugIest clage rE|u.ﬁr:m5hip between
drug-induced hvperthermia and rhab-
dum}'oi}sis (25, 28}, In one series of
patients wha duvelnped r]iuhdom}'nl_vsis
after cocuine use, hvperthermia was
more commaon in those patients who de-
'-'L'll:}ped renal failure than in those who
id not (259,

Cocaine intoxicaton and its medical
L'mllphi:utiur]s lead tooa variety of acid-
hase disturbances. In ane sedes of pa-
tients visiting an SIMETYZENCY rom foor
cocuine-reluted problems, half had ah-
narmal arterial blood gasses. Acidasis
wits mare caomman than alkalosis. Bath
respimitory and  metabolic -etiologies
were identified (30,

Evaluation

Evaluation begins with a careful history
of recent and past drug and alechol use.
A specific checklist is often useful to as-
sess for polvdrug use, because patients
often fail to spontaneously report the
full degree of use. Nicotine, caffeine,
and over-the-counter medication use
should alse be assessed because of the
tendency of these substances to en-
hance the effects of cocaine. Past medi-
cal history, careful review of systems,
and a physical examination with careful
attention to the mental status and neu-
rologic components are part of the eval-
uation of all patients with cocaine-
related complaints. Further evaluation will
he dependent on the specific problems
identified. Because of the potental for
sudden death, patents should be ini-
tially sereened soon after presenting for
Care,
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Probiem Specific Management
Chest Pain

Any patient presenting with chest pain
following cocaine use should be evaluated
for the presence of m ial infarction
(MI). Given that silent MI has been
demonstrated during the cocaine with-
drawal period, some authors suggest ad-
mission to a monitored bed for a period
of observation (10). Ischemic chest pain
should be t:'eat:d with vasodilators [such
as nitroprusside and nitroglycerine [(8-
13) f:?previews] . Cocaine induced -
tension is usually transient, but should be
treated when MI is ed. Proprano-
lol should be avoided because it can para-
daxically increase hypertension through
unop: alpha- r stimulation.
Mixed alpha-1 and beta blockers such as
labetalol and pure alpha antagonists such
as phentolamine are preferable.

Nitroglycerine is also beneficial through
its inhibition of platelet aggregation, en-
dothelial adhesion, macrophage adhe-
sion, and its anticoagulant and fibrino-
lytic effects (31). Aspirin may also be
used to reduce thrombus formation.
The use of thrombolytics in these pa-
tients is controversial. Although there is
a risk of intracerebral hemorrhage after
receiving therapy, patients with throm-
bus formation benefit from treatment
and the treatment is generally safe (32).

Management of pulmonary chest pain,
cough, hemoptysis, pneumothorax, pneu-
momediastinum,  pneumopericardium.
and pulmonary edema is generally sup-
portive. Supplemental oxvgen, obsena-
tion, chest x-ray, and possible broncho-
scopic evaluation ‘are the mainstavs of
treatment. Bronchoalveolar lavage mav
benefit diagnosis of HIV-related opportu-
nistic infections (14).

Neurologic Problems

Traditional anticonvulsant agents are
less effective in cocaine induced sei-
zures. Intravenous diazepam, pheno-
barbital loading, and pentobarbital an-
esthesia may be useful (1, 18). Focal
seizures, multiple seizures, prior sei-
zures, and prolonged periods of postic-
tal confusion point to an underlving
brain lesion and warrant a full evalua-
tion, including CT scan. The patient
with an apparent first cocaine-related
seizure also deserves a full work-up and
neurology consultation (18).

Cocaine needs to be considered in

the evaluation of stroke in anyone under
the age of 40. Symptoms that would
warrant neurologic consultation include
focal weakness, aphasia, and cranial
nerve abnormalities.

The classic presentation for subarach-
noid hemorrhage is the worst headache
of ones life, possibly accompanied by
photophobia, nuccal rigidity, or a third
nerve palsy. An emergent CT is the im-
aging study of choice to show fresh
hemorrhage. If the CT does not reveal
acute blood, and the clinical presenta-
tion su a subarachnoid hemor-
rhage, a lumbar puncture is indicated.
A new ischemic event may not be seen
on CT. A follow-up MRI would better
define the extent of the infarct and any
possible edema. Aggressive treatment of
systemic hypertension. is not warranted
in the acute stroke period and could fur-
ther compromise cerebral perfusion.
Neurologic consultation is warranted
during this period.

Obstetric Problems

The most important intervention for
pregnant women is education and treat-
ment of their addiction(s). Infections
and other medical complications should
be evaluated and treated in consultation
with an obstetrician.

Infectious Problems

All cocaine using patients should be
carefully questioned concerning their
usage patterns, mode of drug adminis-
tration, and sexual practices. Anyone
suspected of needle shan'n§ or unpro-
tected sex should be tested for HIV and
other sexually transmitted diseases. His-
tory, review of systems, and physical ex-
amination would suggest whether test-
ing for hepatitis, tﬁerculosis, sepsis,
endocarditis, or opportunistic infections
is indicated.

Gastrointestinal Problems

Major concern is\indicated for individu-
als who attempt to smuggle cocaine by
swallowing packages. Treatment con-
sists of activated charcoal and sorbitol
to absorb the released cocaine and facil-
itate expulsion. Nonstimulant laxatives
should be used to prevent rupturing the
packets. Endoscopy can be used to re-
move packets that were recently swal-
lowed. Surgical removal should be re-

“span multiple organ S
i Phistory sa ering, physical
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served for cases of severe intoxication
or gastrointestinal obstruction (23).

H tatic Disturbances
As discussed eatlier, ion should
be treate‘eid if m ial infarction is
suspected. Severe hyperthermia may be
a harbinger of pendiyx?ge delirium or Zud-
den death and warrants close monitor-
ing and rapid intervention. Treatment
includes the use of cooling blankets, in-
fusion of cooled intravenous fluids, gas-
tric lavage, and treatment of agitation
usin i ines. In severe cases,
intubation and paralysis can provide air-
way protection and reduce hyperther-
mia. Rhabdomyolysis may alsoyg: pres-
ent, even in the absence of muscle pain,
tenderness, or weakness. In cases of se-
vere intoxication, serum creatinine ki-
nase is indicated, with elevations of
more than 1,000 U/L suggestive of clin-
ically significant rhabdomyolysis. Ag-
gressive fluid resuscitation and diuresis
may reduce the potential for renal or
hepatic damage and other metabolic
disturbances. Arterial blood gas abnor-
malities are usually a marker for meta-
bolic or respiratory disturbances. They
signal the need for thorough evaluation
of toxic, infectious, or traumatic causes.
Respiratory alkalosis may be because of
agitation and may respond to benzodi-
azepine sedation. Respiratory acidosis
warns of respiratory suppression and
CNS depression, possibly because of
other drugs or progressive intracerebral
hemorrhage or infarction. Toxicology
screen, careful serial mental status, and
neurologic examination are indicated,
along with CT scan, neurology consulta-
tion, and probable transfer to an inten-
sive care setting. :
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ease |, m—.*umlng'i.*;l:s, and intensive care

spec ialists,

Awareness of common

problems and thorough initinl assess-
ment will IdET!ElF"- p.:twnts with a po-
tentially difficult clinical course and
ensure appropriate recognition and
treatment of their medical problems.
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