causes an erosion with subsequent ulcera-
tion and extravasation. With time, there is
a granulomatous formation with or with-
out a localized periurethral abscess. If cor-
rection is begun at this time, only a severe
urethral stricture may result. However, it
is also possible to have an ischemic gan-
grene of the penis severe enough to re-
quire amputation. Sepsis is a predominant
accompanying finding. If adequate treat-
ment is instituted, the patient usually re-
covers, but four deaths were reported in
the questionnaires from periurethral in-
fection and septicemia.

Comment

The use of the urinary retention
catheter is a medical necessity which

too often is accompanied by traumat-
ic injuries that have the potential for
serious local sequelae and even death.
Most of the physicians in the survey
were aware of the problem, but there
were others who even questioned that
such an event could happen. The posi-
tive replies to the questicnnaire re-
peatedly implicated medical students,
paramedical personnel in nursing
homes, and the physician who only oc-
casionally inserts Foley catheters, as
the chief initiators of this serious se-
quence of events,

Since this study began, a verbal
query of medical students, interns,
and residents in numerous hospitals
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Extreme Hyperthermia

After LSD Ingestion

Steven Arthur Friedman, MD, and Stuart E. Hirsch, MD}

Hyperthermia is a known effect of lysergic acid diethylamide (LSD).
This is, to our knowledge, the first recorded instance of life-threatening
hyperthermia (106.4 F [41.3 C] axillary) in man, following the use of
LSD, and may have been dose-related. The hyperthermio was rapidly
reversed by alcoholic-ice soaks, hallucinations ended about 18 hours
later, and the patient recovered without obvious mental or physical

injury.

LYSERGIC acid diethylamide (LSD)
was first synthesized in 1938. Its well-
known psychotomimetic properties
were first noted in 1943 and described
in 1947.! Its less well-known hyper-
thermic effects were first suspected in
1951 and definitely confirmed in
1954.* In all human studies to date,
the temperature elevations have been
relatively low-grade and never life-
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threatening. The purpose of this re-
port is to describe a patient in whom
extreme hyperthermia occurred fol-
lowing the use of LSD.

Report of a Case

An 18-year-old white man was brought
to the Philadelphia General Hospital by po-
lice who had found him behaving hysteri-
cally. No history was available upon admis-
sion.

On physical examination the patient was
noted to be hallucinating and extreme-
ly hyperactive, necessitating restraints.
Blood pressure was 160/100 mm Hg; pulse
rate 160 beats per minute; and respira-
tions, 48 per minute. Because of strug-
gling, axillary temperature, rather than
oral or rectal, was taken and noted to be

.

indicates a universal need for them to
have a course of instruction similar to
the one used by the schools of nursing
for many years. Just as important isa
training program for the paramedical
personnel who in the future will be
inserting more and more of the in-
dwelling catheters. The true in-
cidence of catheter balloon injuries is
pot known, but this review strikingly
demonstrates the existence of a
serinous problem:. '

Raference

1. Milles G: Prevention of injury to
urethra by Foley catheter. JAMA 202:165-
166, 1967.
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106.4 F (41.3 C). Thie was eonfirmed with a
second thermometer. The skin was quite
warm and siightly moist with perspiration.
The pupils were slightly dilated and re-
acted to light directly and consensually.
The patient was unrespensive to verbal
stimnli but reacted to painfu! stimuli with
increasing hyperactivity. The remainder
of the physical examination wus essen-
tially unremarkable.

Treatment was initiated immediately.
Towels sozked in an alechol-ice mixture
were applied to the entire body except the
face, and frequently exchanged as they
warmed. A fan was directed at the
patient’s body. Aspirin, 1,200 mg, was
given rectally, as well as intravenous
treatment with lzctated Ringers injection.

Thirty minutes later the patient’s ax-
illary temperature measured 103.4 F {39.7
C), and chlorpromazine, 25 mg, was given
intramuscularly. Afier another 20 minutes
the patient’s hyperactivity had slowed
enough so that a rectal temperature of
104.8 F (40.4 C) could be obtained. Ten
minutes later the rectal temperature was
103.0 ¥ (29.4 C), the patient was still hal-
lucinating but no longer hyperactive, and
the alcohol-ice sozks were discontinuad.
After another 75 minutes his rectal tem-
perature was 93.6 F (37.5 C) and remained
subsequently within 1.2 F (6.7 C) of this.
Although fever and hyperactivity had dis-
appeared at this time (two hours and 15
minutes after admission), the patient con-
tinued to hallucinate. :

Over the next ten hours he received 4,00
ml of 5% dextrose in water intravenously
with 50 gm of mannitol. During this time
he urinated 2,600 ml. Following this, about
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12 hours after admission, treatment was
ended since the patient had begun to ap-
pear more normal mentally. Six hours later
he was thought to be “just about normal”
by his parents and brother. The patient re-
mained in the hospital for 36 more hours
and then left against medical advice.

Results from admission laboratory tests
were unremarkable except for a leuko-
cytosis (23,360 cu mm), neutrophilia (86%),
and low-grade elevations of the lactic de-
hydrogenase, glutamic oxaloacetic trans-
aminase, uric acid, and blood glucose
values. These values were all normal or al-
most normal when repeated 36 hours later
and were likely related to either the hyper-
thermia or adrenergic activity.

While hospitalized the patient revealed a
six-month history of intermittent usage of
LSD, marijuana, amphetamines, and bar-
biturates. He claimed that about three or
four hours preceding hospitalization he
had ingested a “large” amount of LSD and
only LSD. After that he recalled starting
his “trip” and then nothing until after his
fever had disappeared.

Following discharge, the patient was
seen twice over the next six months in the

. Psychiatry Clinic and appeared to be phys-

ically and mentally all right. He had given
up LSD.

Comments

Since 1963 it has been postulated
that hypothalamic release of epineph-
rine, norepinephrine, and serotonin is
responsible for temperature regu-
lation. According to this monoamine
theory, epinephrine and norepineph-
rine release lowers previously ele-
vated (but not subnormal) tempera-
ture, while serotonin release raises
temperature. A delicate balance in
the release of these monoamines
maintains normal body temperature.*
Refinements to this theory have been
made.>*

LSD structurally is an elaboration
of the basic serotonin molecule, and
may be regarded as a 4-substituted
dimethyltryptamine derivative. The
characteristic effects of 4-substituted
dimethyltryptamines include hyper-
thermism.® It is possible that LSD
may interact or interfere with seroto-
nin in vivo by still incompletely un-
derstood mechanisms. LSD can be a
powerful serotonin antagonist in
vitro."®

The hyperthermic effects of LSD
have been documented.'**** Under
experimental conditions the hyper-
thermic and psychotomimetic effects
of LSD may be pharmacologically
separated, with the psychotomimetic
effects being viewed as norepineph-
rine-mediated and the hyperthermic
effect as serotonin-mediated.*>?

The hyperthermic effects of LSD in
man may be dose-related just as they
are in animals, where large amounts
of LSD can produce fatal hyper-
thermia.” Since some illicit users of
LSD are searching for a “higher trip”
and are willing to ingest many times
the “usual” 400pg dose, extreme hy-
perthermia in man is not a totally un-
expected result.

Rapid cooling of excessively high
body temperatures with alcohol-ice
soaks while carefully monitoring the
body temperature, as in the present
case, appears to be satisfactory treat-
ment. Here normothermia was
achieved within two hours after com-
mencing treatment, and no signifi-
cant hypothermia occurred. Anti-
pyretic drugs probably do not
counteract the hyperthermia, but
pentobarbital sodium anesthesia can.®
Phenothiazines following LSD inges-
tion probably would not have signifi-
cant central hypothermic actions, al-
though they could inhibit peripheral
shivering and cause vasodilatation."

Dr. Friedman is the recipient of a fellowship
from the University of Pennsylvania Plan to De-
velop Scientists in Medical Research.

Nonproprietary and
Trade Names of Drug

Chlorpromazine~Thorazine
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