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Drug abuse and stroke

Kaku DA, Lowenstein DH. (Stanford University School
of Medicine, Stanford, California; San Francisco General
Hospital, San Francisco, California, USA.) Emergence
of recreational drug abuse as a major risk factor for stroke
in young adults. Ann Intern Med 1990;113:821-7.

SUMMARY
The authors studied a group of 214 case-control matched pairs
(141men and 73 women in each group; their ages ranged from 15
to 45years, mean 35.4 years for both groups) who were diagnosed
to have acute ischaemic or haemorrhagic strokes and admitted
to two hospitals between January 1979 and December 1988.
The medical case records were reviewed for the symptoms,
predisposing conditions, clinical signs, results of laboratory
investigations and autopsy studies. The control group consisted
of patients who were admitted with status asthmaticus, acute
appendicitis or acute cholecystitis. Recreational drugs were
defined as those which were used'i.mlawfullyfor the maintenance
of addiction or for their psychic effects (but excluded marijuana
and commonly prescribed drugs such as sedative hypno-
tics). A strong clinical association between drug abuse and
stroke was considered to exist if there was temporal proximity
between drug abuse and subsequent stroke symptoms (<6 hours
or if toxicological testing was positive in stroke patients admitted
in coma) or in a setting of infective endocarditis provoked by
intravenous drug abuse.

The results indicated that intracerebral haemorrhage was the
commonest form of stroke (73 patients; 34%). Among the study
group, the highest relative risk for stroke was for cardiac condi-
tionspredisposing to embolism (7.3; CL 2.0 to 26.8) followed by
drug abuse, diabetes mellitus and hypertension. Seventy-three
patients with stroke (34%) were drug abusers compared with
18(18%) of the controls. In 47 patients with stroke, temporal
proximityof drug administration (n=34) or infective endocarditis
(n=13) suggested a direct association between drug abuse and
stroke. The risk for stroke was highest in the first 6 hours after
drug abuse and decreased with time. Among the stroke patients
under 35years of age (n=87), drug abuse was the most common
predisposing condition (41 patients; 47%) and it was the only
condition with a significantly elevated relative risk for stroke
(11.7;CL 3.2 to 42.5). Most commonly used drugs were cocaine
(57%), followed by heroin, amphetamine, methylphenidate and
phencyclidine.

Mortality was higher among the 47 patients whose strokes
were strongly linked to drug abuse (36%) than among non-drug
users (23%; p=O.OI). In the last 3 years ofthe study a significant
increasewas observed both in overall proportion of drug abusers,
as well as the proportion of patients showing a strong clinical
association between drug abuse and stroke (31% in the period
from 1986 to 1988, compared with 15% from 1979 to 1985,
p=O.OO8).

COMMENT
Drug abuse is a nascent but rapidly emerging focus of
political, social and medical concern in India. The statistics
from the USA indicate that cocaine, the most popular
recreational street drug, is tried for the first time by 5000
persons each day! and used on a regular basis by 5 million
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people. There are, unfortunately, no reliable estimates of
the incidence and prevalence of drug abuse in India.
Anecdotal reports linking drug abuse to stroke have pre-
viously been available, but there has been a dearth of
epidemiological studies. This may have been because it is
only during the past decade that drug abuse has emerged
as a major medical problem; earlier surveys on stroke
included populations with a lower prevalence of drug abuse.

There are varied pathophysiological mechanisms by
which these drugs may produce stroke. 'Crack' (the pure
form of cocaine) can block presynaptic uptake of nor-
epinephrine and dopamine. Activation of the sympathetic
nervous system produces vasoconstriction, elevation of
the arterial blood pressure, tachycardia and predisposition
to ventricular arrhythmias and seizures. These sudden
haemodynamic changes can cause intracranial haernor-
rhage. Cerebral infarction can be produced through
vasospasm, vasculitis and increased platelet aggregability
and thromboxane B2 (Table 1).2

TABLE I. Pathophysiological mechanisms linking drugs to stroke-

Drug Mechanism

Cocaine Induction of hypertension
Vasoconstriction or vasospasm
Vasculitis
Increased platelet aggregability and

thromboxane B21evels
Angiitis
Induction of hypertension
Vasoconstriction

Amphetamines

Opiate agonists
Heroin Angiitis

Infective endocarditis
Foreign body emboli
Infective endocarditis
Foreign body emboli
Vasculopathy

T'S and Blues
(Injectable pentazocine
with tripelennamine)

In addition, several known and unknown mechanisms
may be responsible for strokes in young men who take
these drugs (Table I). Alcohol may be an independent
risk factor of stroke as stressed by a major international,
epidemiological studyv=an observation at variance with the
findings in the present study. Moreover, this risk may be

. racially oriented as it is greater in whites. The underlying
pathophysiological mechanism includes alcohol induced
cardiovascular disorders (arrhythmias, hypertension),
coagulation and platelet disorders (hyper- or hypo-
coagulability and increased platelet aggregation) and
cerebral blood flow and metabolic disorders (vasospasm,
toxic effects) leading to ischaemic or haemorrhagic
stroke.

This study focuses our attention on the strong and
growing risk factor that recreational drug abuse has for
ischaemic or haemorrhagic strokes in young patients.
There are inherent limitations of such retrospective
studies and the authors have discussed these at length.
Furthermore, as stressed by the authors, inability to
classify patients into socio-economic class and inaccuracy
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of clinical records with regard to history of drug abuse
may be the other major lacunae.
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Early or elective coronary angioplasty in
acute myocardial infarction

The TIMI Study Group (Maryland Medical Research
Institute, 600 Wyndhurst Avenue, Baltimore, Maryland,
USA). Comparison of invasive and conservative strategies
after treatment with intravenous tissue plasminogen
activator in acute myocardial infarction. Results of the
thrombolysis in myocardial infarction (TlMI) phase II
trial. N Eng/ J Med 1989;320:618-27.

SUMMARY
Within four hours of suspected acute myocardial infarction
(AMI) 3262 patients entering 50 hospitals were treated with
intravenous recombinant tissue plasminogen activator (rt-PA).
The initial 520 patients received doses of 150 mg and the sub-
sequent 2742 patients doses of 100 mg given over six hours.
These patients were randomized to receive an invasive strategy
consisting of coronary angiography 18 to 48 hours after rt-PA
(n=1636), or a conservative strategy (i.e. coronary angiography)
and, if indicated, a percutaneous transluminalcoronary angio-
plasty (PTCA) was performed in those patients who had
spontaneous or exercise-induced ischaemia (n=1626). Of the
1636 patients who underwent the invasive strategy. 928 (57%)
were subjected to prophylactic PTCA with a success rate of93%
and in the conservative strategy 216 patients (13%) were sub-
jected to PTCA within 14 days of the onset of symptoms. The
;primary end points-non-fatal myocardial infarction or death
-within 42 days after randomization=occurred in 179 patients
(11%) in-the invasive strategy group and in 158 patients (9.7%)
in the conservative strategy group-an insignificant difference.
There was also no significant difference in resting or exercise
ejection fractions between the two groups either at hospital
discharge (51±3. 7% v. 50±3.1 %) or six weeks later (50±3.3%
v. 50±2.3%). Patients who received 150mg ofrt-PA had a higher
incidence of intracranial haemorrhage (1.9%) as compared to
patients given 100 mg rt-PA (0.5%).

A subgroup of 1390 patients considered suitable for beta-
blocker therapy were randomized to early beta-blockade
(metoprolol 15.mg intravenously given ..three times at two-
minute intervals followed by oral metoprolol50 mg twice on the
first day and 100 mg twice daily thereafter) or deferred beta-
blockade (metoprolol50 mg twice on the sixth day and 100 mg
twice daily thereafter). Though the total mortality and ejection
fractions were similar in both groups at hospital discharge and
after 42 days follow up, the differences in non-fatal reinfarction
(16 v. 31) and recurrent ischaemic episodes (107 v, 147) at six
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days after entry into the study were statistically significant
(p=0.2 and 0.(05).

Thus, in patients treated with rt-PA for AMI. early coronary
angiography and PTCA offered no advantage over a less
complex conservative treatment in reducing mortality or
reinfarction.

COMMENT
Most physicians involved in the care of patients with AMI
have assumed PTCA or coronary bypass surgery to be
essential in preventing recurrent infarction and death
caused by the high grade coronary artery stenoses that
usually persist following successful thrombolytic therapy.
The results of this trial, however, do not support this
contention. Three thousand two hundred and sixty-two
suspected cases of AMI treated with rt-PA, heparin and
aspirin were randomized to (i) an invasive strategy (1636
patients)-928 (57%) were subjected to PTCA as they
had suitable anatomy, no total occlusion and more than
60% obstruction of the infarct related artery, and (ii) a
conservative strategy (1626 patients)-216 (13%) were
subjected to PTCA of the infarct related artery and
evaluated by coronary angiography only if they had spon-
taneous or exercise-induced evidence of ischaemia. There
was no advantage of early PTCA compared with an
elective approach in terms of non-fatal reinfarction (5.9%
v. 5.4%), death (5.2% v. 4.7%) and left ventricular func-
tion (50% v. 50.4%) at the end of 6 weeks. Though the
patients subjected to the conservative strategy had a
higher incidence of exercise-induced ischaemia, both at
hospital discharge (18% v. 13%) and at 42 days after AMI
(19% v. 17%), the factthatthese ischaemic episodes were
not associated with higher death or reinfarction rates,
supports the conclusion that angiography and angioplasty
can safely be deferred until patients have recurrent
ischaemia after AMI.

Another point of interest revealed by this study is the
very low death (4.7%) and reinfarction rates (5.8%) at six
weeks after AMI in patients who received the conserva-
tive strategy. Routine angioplasty after AMI is unlikely to
improve these rates. Angioplasty of the patent infarct-
related artery soon after thrombosis does not appear to
preserve the ventricular function and reduce short-term
mortality. The European Cooperative Study 1 Group ran-
domized 367 patients with AMI to rt-PA v. rt-PA and
PTCA. Though the PTCA group had less than' 50%
residual lesions, the 14-day mortality was higher (12% v.
5%) and no significant difference was observed in recur-


