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A case of ventricular fibrillation caused by
accidental hypothermia due to stimulant
intoxication and alcohol intake
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Context : We resuscitated a patient with ventricular fibrillation (Vf) from extreme accidental hypo-

—Summary-:

thermia resulting from amphetamine intoxication. For cardiac patients with dilated pupils, abuse of
stimulant drugs should be considered.

Case details : A 50-year-old female with depression was found in the kitchen of an unheated home
in winter with a leather belt fastened around her throat. Her Glasgow coma scale value was 3 and she
had V1. A scar was noted on her left arm. Defibrillation at 150 J was repeated with 300 mg of amioda-
rone i.v. Her body temperature was 21C and warming was started. Her spouse refused permission to
administer veno-arterial extracorporeal membrane oxygenation (VA ECMO). After the return of spon-
taneous circulation, her body temperature increased to 22T . After admission, her spouse stated that
she had been convicted for stimulant use and had a history of hospitalization. The TRIAGE® panel of
drugs of abuse revealed amphetamine positivity. Both pupils remained dilated at 5 mm even after stabi-
lizing her circulation dynamics. She recalled passing out from stimulant and alcohol intake. The scar
on her left arm resulted from surgery to treat an arteriovenous fistula caused by stimulant abuse.

Discussion : It is suggested that we should keep the possibility of abuse of stimulant drugs in mind

while we treat cardiac arrest patients with dilated pupils.
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INTRODUCTION

Accidental hypothermia is a typical complication of
acute drug intoxication. For cardiac patients with di-
lated pupils, abuse of stimulant drugs should be con-
sidered. We describe the resuscitation of a patient

with ventricular fibrillation (V) accompanied by ex-

RGO EA
AR TR e A R R - S B ED
T 300-1296 KLV AT AT IT 896

E-mail : yoshizumi08@gmail.com

treme hypothermia due to amphetamine intoxication.
After the return of spontaneous circulation (ROSC),
her vital signs remained unstable. However, her
spouse refused permission to administer veno-arteri-
al extracorporeal membrane oxygenation (VA
ECMO). She recovered after warming with Arctic
Sun 5000® and a warm drip infusion and her hospital
stay was uneventful thereafter. We considered how
amphetamine was involved in the hypothermia and

onset of Vf in this patient as well as how medical in-
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Table 1 Blood findings reveal only elevated CPK and PT

WBC 5,300/mm’ P 7.4 g/dL T-BIl 0.4 mg/dL

RBC 531 10°/mm Alb 43 g/dL BUN 11.4 mg/dL
Hb 13.6 g/dL AST 44 U/L Cre 0.53 mg/dL
Ht 39.7% ALT 32 U/L Na 133 mEa/L
Pt 18.8 LDH 237 U/L K 4.2 mEa/L

PT/INR 1.21 ALP 193 U/L Cl 101 mEa/L
PT 142 s y-GTP 13 U/L CRP 0.06 mg/dL
Fib 196 mg/dL CPK 788 U/L HbAlc  5.0%

HCV positive

stitutions and governments can help patients with

stimulant intoxication based on a literature search.

CASE REPORT

A 50-year-old female was found with a leather belt
fastened around her throat in the kitchen of her un-
heated home in December 2017, when the outside
temperature was 6.8°C. She had depression and a
surgical scar was noted on her left arm.

When an emergency medical technician arrived at
the scene, her Glasgow coma scale value was 3 and a
cardiac monitor showed VI (Fig. 1). Her body tem-
perature could not be measured because of extreme
hypothermia. She was defibrillated and resuscitated
at the scene and transferred to our hospital. The Vf
and ventricular tachycardia (VT) continued in the
ambulance. Upon arrival, her consciousness level
was 3 on the Glasgow coma scale, and both pupils
were dilated to 6 mm without light reflection, palpe-
bral conjunctiva, or strangulation marks on the neck.
Cardiac monitoring confirmed continued Vf and 150 ]
of defibrillation was repeatedly applied, with 300 mg
of amiodarone i.v. Warming with temperature man-
agement system Arctic Sun 5000 and a warm drip
infusion was started, because her body (bladder)
temperature was 21C. Cardiopulmonary assistance
and inner warming by VA ECMO did not proceed be-

cause we were unable to contact any relatives and

her spouse refused permission for invasive treat-
ment. Sinus rhythm normalized after ROSC, when re-
warming increased her body temperature to 22C.
The cause of the cardiac arrest was investigated us-
ing whole body CT imaging before admission to the
ICU. Blood findings showed high CPK and PT values
and no other abnormal values (Table 1). Chest X-
ray and head CT findings were also normal on arriv-
al. After admission, her common-law spouse stated
that she had been convicted for stimulant use three
years previously and had a history of hospitalization.
Fig. 2 shows the processes during the acute period.
It is put on time on horizontal axis from the arrival
time at our hospital (Ohr). The results of qualitative
tests revealed that she was amphetamine positive on
the TRIAGE® panel of drugs of abuse. Even after her
circulation dynamics stabilized, both pupils remained
dilated at 5 mm. On hospital day 1, her consciousness
became E4VTM6. She was weaned from a ventilator
and extubated on hospital day 4 so that food intake
could resume. Ultrasound cardiography showed that
the cardiac function was normal and the ejection frac-
tion was 67%. She recalled passing out from stimu-
lant and alcohol intake. An enquiry at her family con-
sultation hospital revealed that the scar on her left
arm resulted from surgery to treat an arteriovenous
fistula caused by stimulant abuse. Venous thrombo-

embolism (VTE) was confirmed by contrast CT im-
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Fig. 2 Chart during acute stage indicates good course after ROSC despite persistently
dilated pupils

aging on hospital day 6, and direct-acting oral antico-
agulants (DOAC) were started. Her consciousness
remained clear after extubation and her subsequent
course was good. She was transferred to a psychiat-

ric facility on hospital day 22.

DISCUSSION

The first wave of drug abuse in Japan was caused
after World War II in 1950s by the spread of Philopon,
a form of methamphetamine that caused significant
social problems. A third wave has hit Japan from
1970s up to now because of increasing abuses of not
only illegal drugs such as stimulants but also of legal
drugs. The largest and most problematic abused
drug in Japan remains stimulants, which cause about
10 acute poisonings annually. Furthermore, about
20,000 individuals are arrested annually, and numer-
ous abusers follow behind" .

Kalant et al. stated that the pharmacological ac-
tions of stimulants comprise a central stimulatory ef-
fect, sympathetic nervous system excitement, and
anorectic activity” . Kojima et al. described the symp-
toms of highly concentrated methamphetamine poi-

soning as high blood pressure, tachycardia, arrhyth-

mia, marked temperature increase, convulsions,
coma, secondary hypotension, collapse, and death®?.
Stimulants can also increase body temperature to
40C. The results of animal studies have shown that
body temperature is reduced by low-dose amphet-
amine action on the anterior hypothalamus and the
involvement of methylamphetamine in serotonin re-
ceptors. Cardiovascular diseases caused by stimu-
lants include myocardial dysfunction and infarction,
as well as infective endocarditis. Myocardial dysfunc-
tion is attributed to acute myocardial injury, dilated
cardiomyopathy, and hypertrophic cardiomyopathy.
Acute myocardial injury results in sudden heart fail-
ure and pulmonary edema in healthy adults, and dif-
fuse and highly depressed left ventricular wall motion
leads to acute circulatory failure. Life-saving is com-
plicated by the rapid progress of intoxication with
most stimulants. The mechanism of action is as fol-
lows. Methamphetamine promotes noradrenaline re-
lease from sympathetic nerve endings, resulting in
coronary artery spasm and elevated blood pressure.
Furthermore, calcium overload and direct damage to
cardiomyocytes via free radicals might also cause

acute myocardial damage. On the other hand, the
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lives of some patients with acute myocardial damage
have been saved, and their myocardial functions be-
came normalized as in Takotsubo cardiomyopathy.
Excess sympathetic stimulation by amphetamine
seems to cause Takotsubo cardiomyopathy. Hyper-
trophic cardiomyopathy and the dilated cardiomyopa-
thy seen among stimulant addicts are also thought to
be the effects of excess catecholamines and post-
load increases due to hypertension. Direct amphet-
amine toxicity without a catecholamine excess has
also been proposed”. Details of vital signs and the
amount and number of ingested stimulants were un-
known when the present patient was admitted to the
hospital. After we determined the pupillary status of
the patient and her history of stimulant abuse, the
TRIAGE® drug panel revealed that she was positive
for amphetamine. The half-life of amphetamine in
blood ranges from 5 to 30 hours, and it remains de-
tectable in the bloodstream for 2-8 days after use".
She admitted using stimulants daily after release
from prison. It is suggested that we should keep the
possibility of abuse of stimulant drugs in mind while
we treat cardiac arrest patients with dilated pupils.
Our patient achieved a full recovery without sequel-
ae. Therefore, that Vf was caused by acute myocardi-
al injury due to amphetamine seems unlikely. Stimu-
lant abusers have an overwhelmingly low tolerance
for alcohol. Stimulant and concurrent alcohol intake
could have easily reduced the consciousness level in
our patient and the extreme hypothermia might have
caused Vf under conditions of prolonged cold expo-
sure. Accidental hypothermia generally causes organ
dysfunction with a significant decrease in metabolism
at body temperatures < 35C, resulting in mortality
rates of 30-90%. Accidental hypothermia is not nec-
essarily associated with an extremely cold climate,
climatic conditions such as wind speed and humidity,
physical conditions such as nutrition, fatigue, alcohol
intake, drug abuse, or thermoregulatory dysfunction

caused by hypothyroidism and central nerve system
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disease. Many victims of accidental hypothermia in
cold climates are found asleep and intoxicated with
alcohol outdoors, near seas, lakes, mountains, rivers,
etc. For severely hypothermic patients with cardio-
pulmonary arrest, electrical defibrillation is usually
ineffective at temperatures < 28°C and then rapid re-
warming with VA ECMO is absolutely indicated.
Generally, Vi, asystole, and respiratory arrest occur
at < 28T, < 20T, and < 24, respectively. Warm-
ing with VA ECMO is considered more effective than
repeated defibrillation with high energy in terms of
minimizing cardiac damage® .

Our approach to the increasing prevalence of drug
abuse is to strengthen drug analysis systems in labo-
ratories at emergency hospitals. Blood concentra-
tions of amphetamine and alcohol should be mea-
sured as soon as possible after admission.
Furthermore, drug analysis equipment such as liquid
chromatographs should be placed in hospitals to ana-
lyze various addictive drugs. Our patient lived alone
and her clinical condition and medical history were
difficult to determine. For example, the scar on her
left arm appeared to be self-inflicted, whereas in fact
it was due to surgery to repair an arteriovenous fistu-
la caused by stimulant abuse. Because the number of
injuries, including those that are self-inflicted, that
involve drug abuse has been increasing, we consider
that police, fire, and medical agencies should be in
close communication to prevent recurrent drug ad-

diction and promote national security.

CONCLUSION

We describe the resuscitation of a patient who pre-
sented with Vf and extreme hypothermia caused by
amphetamine intoxication and alcohol. Such patients
rarely recover by heating with a warm air blanket
and warm drip infusion without VA ECMO. The
cause of hypothermia is important to determine
when patients live alone and their medical history is

obscure. It is also suggested that we should keep the



112

possibility of abuse of stimulant drugs in mind while

we treat cardiac arrest patients with dilated pupils.
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