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Case 12-2018: A 30-Year-Old Woman s
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PRESENTATION OF CASE

Dr. Emily C. Cleveland (Emergency Medicine): A 30-year-old woman was bre
the emergency department of this hospital because of cardiac arrest.

On the morning of this presentation, the patient was found unrespon
bedroom. Her mother called emergency medical services (EMS) at 8:45 :
initiated cardiopulmonary resuscitation (CPR), which was confxtmued by
sponders from the fire department on their arrival. The cardiac rhythm
sessed with an automated external defibrillator, and a shock was del
personnel who could provide advanced life support arrived at 8:54 a.m.
the patient to be pulseless. CPR was continued, and intraosseous access \
lished. Electrocardiography performed with an external monitor and def
reportedly revealed wide-complex bradycardia. CPR was continued, the t
intubated, and sodium bicarbonate, epinephrine, and calcium chloride
ministered intraosseously. Spontaneous circulation returned.

While the patient was being transported from her home to the a
pulselessness recurred. CPR was resumed, and epinephrine was adm
pulse was restored. At 9:16 a.m., the pulse was 94 beats per minute,
pressure 66/30 mm Hg, and the respiratory rate 7 breaths per minute.
intravenous catheter was inserted, and a bolus of normal saline was adn
thereafter, the blood pressure was 54/24 mm Hg. A continuous inf
mine was begun, and the patient was transported to the emergency
this hospital, arriving at 9:38 a.m.

On the patient’s arrival in the emergency department, the available
limited. The patient’s mother reported that the patient drank alcohol
pattern and had appeared to be intoxicated the previous evening but
well at 7:45 a.m., before she went into her bedroom. The patient
cigarettes and had a history of depression, anxiety, substance use diso
ing the use of alcohol, opioids, and cocaine), and skin abscesses due
resistant Staphylococcus aureus. Current medications were unknown;
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drugs, and checked the rectal temperature to
evaluate for hypothermia; none of these findings
were present. A rapid survey for signs of injury
was unrevealing, lowering the likelihood that
trauma was the cause of cardiac arrest. A pri-
mary neurologic event, such as stroke or sub-
arachnoid hemorrhage, was still possible, although
the patient was younger than most patients with
these conditions. A toxidrome, possibly caused
by medication use or overdose, remained high
on the differential diagnosis, as did a derange-
ment of an electrolyte, such as potassium or
magnesium.

Tests performed at the bedside and point-of-
care laboratory testing may rapidly provide infor-
mation about the cause of cardiac arrest. A finger-
stick glucose test can be performed immediately
to rule out hypoglycemia, and bedside ultraso-
nography facilitates the rapid assessment of left
ventricular function and the identification of
abnormalities such as cardiac tamponade, right
ventricular strain, and pneumothorax. In this
patient, the initial evaluation did not reveal the
cause of the cardiac arrest. Blood samples were
obtained for a complete blood count and mea-
surement of electrolytes (including potassium,
magnesium, and calcium), and blood and urine
samples were obtained for toxicology screens.

While awaiting laboratory test results, empiri-
cal treatment for likely causes of cardiac arrest
may be initiated. This can include the adminis-
tration of glucose for potential hypoglycemia,
magnesium for potential hypomagnesemia, and
sodium bicarbonate for the management of po-
tential toxic effects due to the use of a sodium-
channel blocker. Given this patient’s young age,
the history of psychiatric illness, the fact that
she had been known to be well 60 minutes ear-
lier, the wide-complex rhythm, and the absence
of an alternative diagnosis, we thought that the
cardiac arrest had most likely been caused by a
medication effect. We were particularly con-
cerned about toxicity due to the use of a sodium-
channel blocker, such as a tricyclic antidepres-
sant, which is associated with altered menta
status, prolongation of the QTc .
ventricular tachycardia. Therefore, we adminis
tered sodium bicarbonate emp ‘

Dr. Dudzinski, do the findi
diography support our worki
tricyclic antidepressant
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DR. JOSHUA N. GOLDSTEIN’S
DIAGNOSIS

Tricyclic antidepressant overdose.

PATHOLOGICAL DISCUS/SI

Dr. Grace Linder: The laboratory testing
to support the diagnosis in this case
toxicology screen. The basic blood t
screen at this hospital consists of
assays that measure levels of acetar
salicylates, and ethanol and a quali
noassay- that detects tricyclic anti
Antibody-based immunoassays are
for monitoring drug use and have se
tages, including their rapidity, which is
tant when trying to identify potential
in a critically ill patient such as this
The immunoassay for tricyclic a
involves a polyclonal mixture of
rected against the most commonly
tricyclics and their active metab
immunoassay is nonspecific, and
does not distinguish between
multidrug exposure. In addition,
can result from tricyclic drug |
from subtherapeutic to toxic a
sarily indicate toxicity.” Seve
cyclobenzaprine, carbamazepin
— have structural similarities
class and are well-describec
positive immunoassays for ¢
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who weighs 70 kg. d
Intravenous lipid emulsion Consider in patients with hemodynamic instability that is refractory to the i
therapy'®"’ described above. Do not use as first-line therapy. o
In adults, administer an infusion of 20% solution, at a dose of 1.5 ml pe
- 100 ml, over a period of 2 to 3 minutes. o
Then administer an infusion of 20% solution, at a rate of 0.25 ml per kil
minute. After 3 minutes, assess for a response. If th‘e_re isa onse, 1
rate may be adjusted to 0.025 ml per kilogram per minute (10%
Antiarrhythmic-agent In patients with a prolonged corrected QT interval, administer intravenous |
administration (1to2g). ;
Alternatively, administer a class IB agent, such as lidocaine (1 to 1.5 mg
Use caution in patients with seizure activity.
Other considerations Consider extracorporeal membrane oxygenation and plasmapheresis.
In patients who have had cardiac arrest with a return of sponta
Management of seizures
Agents to avoid
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Table 2. Management of Tricyclic Antidepressant Overdose.
strlte'y Recom meﬂdﬂﬁon
Stabilization

PRI T g S

-

; . ort, and resuscitation with in |
Initiate airway control, oxygenation, ventilatory SUPP

venous isotonic crystalloid fluids. s within 1 HERA
: ; e ey
Gastric decontamination'!:2 Perform if the patient is alert and cooperative and pres
tion with no overt signs of toxicity. 100 ¢ (or 1 g per kil
Administer oral activated charcoal at a dose of 50to knov%rn. ifthatd

weight) if the tricyclic antidepressant dose |5dur;l1 o st a dose oAl
sant dose is known, administer oral activated cha

nacceptable si
tricyclic antidepressant or until the treatment causes U P

e idth of >
Sodium bicarbonate Administer if the patient has hemodynamic mstabll;_ty (;-"; aﬁg'ng:“ :
administration!?1* Other indications are an R/S ratio in lead aVR of >%.7, | vortioriol
aVR of >3 mm, and rightward deflection in the terminal p 3
plex of 40 msec. t

In adults, administer intravenous sodium bicarbonate ata Load;:g :?:re g
(i.e., one to two 50-ml ampules of 8.4% 591Utl°ﬂ) an t?c o
This dose may be repeated if QRS narrowing does not bi. RO

Then administer a continuous infusion of 150 meq of sodlumI %

1 liter of water with 5% dextrose, at a rate of 150 to 250 ml per :
in arterial blood is 7.45 to 7.55, while monitoring the potasﬂ:fm &
tive solution is 150 meq of sodium bicarbonate and 40 meq of pof
with 850 ml of water with 5% dextrose.)

Vasopressor administration Administer if the patient has tricyclic antidepressant-i rfducer_l h)r!gotensw
fractory to treatment with crystalloid fluids and 59daum_blca onat;i”n] v
In adults, administer a continuous infusion of norepinephrine at an i!‘t i
12 pg per minute. (The usual maintenance rate is 20 4 g permlmﬁ?
the rate every 5 minutes, up to a maximum rate of 0.5 to 1.5 g p.er‘I
minute, until the mean arterial pressure is >65 mm Hg or the systolic b
sure is >90 mm Hg. . ) —
Alternatively, administer a continuous infusion of epinephrine a.t an m
per minute. Those with severe cardiac dysfunction may receive th n
rate of >10 pg per minute, up to a maximurm rate of 20 pg per minute |
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OTHER CONSIDERATIONS

Of note, tricyclic antidepressants not only have
anticholinergic properties but also lead to alpha-
receptor antagonism, nc:repimephrine-w:uli‘t'?lke
blockade, and sodium-channel inhibition. There-
fore, administration of an anticholinesterase
drug such as physostigmine in a patient with
tricyclic antidepressant poisoning would be less
effective than usual and potentially detriment.al.
The acetylcholinesterase inhibitor physostigmine
is clinically efficacious in symptomatic patients
who have poisoning due to a pure anticholiner-
gic drug and have a normal QRS complex (e.g.,
those with diphenhydramine toxicity),** but the
use of this agent should be avoided in patients
with tricyclic antidepressant overdose, particu-
larly in those who have bradycardia or bundle-
branch block and have atrioventricular block
with a wide QRS complex or a prolonged QTc
interval.”” In such patients, rare adverse effects,
such as complete heart block and asystole, have
been reported.”

Tricyclic antidepressant poisoning can cause
seizures. These are typically self-limited and re-
solve with the administration of intravenous
benzodiazepines. For refractory seizures, pheno-
barbital or propofol may be indicated.® If the
seizures are intractable, a rapid sequence that
involves the administration of induction agents
followed by the initiation of airway control, intu-
bation, and therapeutic paralysis is recommend-
ed to avoid worsening metabolic acidosis from
lactic-acid production and accumulation. Acido-
sis decreases protein binding and increases the
free drug level of tricyclic antidepressants, lead-
ing to increased neurologic and cardiac toxicity.

Dr. Pierce: Dr. Cleveland, would you tell us what
happened with this patient?

Dr. Cleveland: On the patient’s arrival in the
emergency department, intravenous fluids were
administered, dopamine was stopped, and a con-
tinuous infusion of norepinephrine was begun.
Sodium bicarbonate was administered, both in
intermittent doses and as a continuous infusion.
The patient’s pulse was weak and then was lost.
After CPR was performed and epinephrine and
additional doses of sodium bicarbonate were
administered, spontaneous circulation returned.
The patient was noted to have twitching move-
ments, and midazolam was administered for
suspected seizures. After hemodynamic stabili-
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zation was achieved, therapeutic hypothermia
was initiated. Once the results of the blood
toxicology screen became available, management
decisions were made in consultation wm} poison
control experts. Electmcardiography Contuliu.ed to
show a wide-complex rhythm. The a.dmlmsm.
tion of sodium bicarbonate Was continued, and
intravenous lipid emulsion therapy and Fhﬁ;pe“'
tic hyperventilation were begun- Al:ﬂila ood
gas measurements were obtained an ]e el;:m
diography was performed on an f}our y as1§.
Dr. Pierce: Dr. Dudzinski, how did Fhe ﬁnfhngs
on electrocardiography change during this pa-

ient’s treatment? . i
tient’s t o ot

ot ——
Dr. Dudzinski: When a patien : ;
oning is treated with sodium

are decreases in the QRS
d R/S ratio in lead

antidepressant pois
bicarbonate, there

width, the R-wave height an
aVR, and the QTc interval, and the frontal-plane

axis of the QRS complex becomes less rightward.
Three hours after this patient’s presentation,
after she had received treatment with sod{ufn
bicarbonate (600 meg) and intravenous lipid
emulsion therapy, the QRS width had decreased
to 140 msec, the R-wave height in lead aVR had
decreased, atrial activity had become visible (with
probable sinus tachycardia at a rate of_' 110 beats
per minute and with a first-degree atrioventricu-
lar delay), and the frontal-plane axis had become
less rightward (Fig. 2A). By 7 hours after presen-
tation, the R/S ratio in lead aVR had become
negative. By 24 hours after presentation, the
heart rate had decreased to 84 beats per minute
and the QRS width was approximately 110 msec
(Fig. 2B).*

Dr. Cleveland: The patient was admitted to the
medical intensive care unit, where continuous in-
fusions of sodium bicarbonate, norepinephrine,
midazolam, and hydromorphone were adminis-
tered. On the second hospital day, at which point
the results on electrocardiography had normal-
ized, sodium bicarbonate was discontinued; on
the third hospital day, the patient was rewarmed.
She was also treated for aspiration pneumonia.
The hypotension had resolved by the third hospi-
tal day, and the next day, the patient was extubat-
ed. Thereafter, she was treated for both delirium
and presumed alcohol withdrawal. 3 |

Additional interviews revealed that the pat
had had two previous hospitalizations that
lowed suicide attempts. She had been absi

1
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tient _psychiatric facility. The patient declined
tnpatient treatment for substance abuse. After 10
days of inpatient psychiatric care, she was dis-

charged home,

— L8

FINAL DIAGNOSIS

ingestion.
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