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Objective Tricyclic antidepressants (TCAs) are used to treat depression, but if abused or misused, they can cause
poisoning, which can be fatal. The main treatment for TCA poisoning is administering sodium bicarbonate.

Methods We report a 16-year-old girl diagnosed with nortriptyline poisoning with a profound neurologic and
cardiovascular manifestations, successfully treated using sodium bicarbonate, intralipid emulsion, and plasmapheresis.

Conclusions Plasmapheresis can be a good treatment modality for patients with TCA poisoning who do not respond

Introduction

Tricyclic antidepressants (TCA) treat many psychologi-
cal disorders, such as depression, obsessive-compulsive
disorder, and neuropathic pain; they are also indicated
for migraine headache prophylaxis. However, if abused
or misused, they can lead to poisoning, which can be
fatal. In Iran, nortriptyline is a common antidepressant
drug, and its overdose cases are routinely reported in
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the emergency departments; nonetheless, accurate data
regarding its incidence or prevalence are unavailable.

Patients with TCA overdose can develop euphoria, hal-
lucination, reduced level of consciousness, seizure, coma,
and rarely, serious arrhythmias. The cornerstone of ther-
apy is administering sodium bicarbonate intravenously;
however, adjunctive therapies like lipid emulsion infusion
and plasmapheresis can also be utilized [1].

Herein, we report a 16-year-old girl with a nortriptyline
overdose due to attempted suicide. She was brought to
the emergency department with a decreased level of con-
sciousness and tachyarrhythmia, which was successfully
treated using lipid emulsion and plasmapheresis in addi-
tion to sodium bicarbonate.
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Case presentation

A 16-year-old girl with multiple sclerosis and major
depression was found unconscious by her parents. She
had taken excessive nortriptyline, and the emergency
medical service intubated her due to a decreased level
of consciousness (Glasgow coma scale [GCS] =6). Next,
she was transferred to the emergency department. Her
parents stated that nortriptyline was prescribed for her
depression, and there were at least 60 tablets of nortrip-
tyline 25 mg (1500 mg) missing from its container.

Upon arrival, her vital signs were as follows: GCS: 5;
blood pressure (BP): 113/63 mmHg; heart rate (HR):
150/min. Soon after, she developed ventricular tachy-
cardia (Fig. 1), and 100 mEq sodium bicarbonate was
intravenously injected over 10 min. After the injection
of sodium bicarbonate, the electrocardiogram (ECG)
revealed a QRS duration of 200 ms (wide complex
tachycardia), QTc of 500 ms (>430 ms), and R/S ratio
of 1/6 (>0.7 in lead aVR); ST/T wave changes were also
observed in the chest leads (Fig. 2). Hence, lidocaine was
prescribed. As the arterial blood gas pH was measured at
7.6, sodium bicarbonate was not given as a second bolus
dose but was rather added to the 24-hour intravenous
maintenance fluid. The patient responded well, and her
ECG became normal; nevertheless, she had one episode
of generalized tonic-colonic convulsion that lasted less
than one minute and ended spontaneously without any
treatment. The patient was transferred to the pediat-
ric intensive care unit (PICU). In the PICU, her HR was
124/min, but the QRS duration was about 150 ms, her
BP decreased to 75/25 mmHg, and her GCS was 3. Even
though she had not received any sedative drugs, nor-
epinephrine was initiated as an inotrope, and intralipid
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20% 1.5 ml per kilogram was injected as a bolus over a
minute followed by 0.25 ml/kg/min over one hour (in
addition to sodium bicarbonate in dextrose, which was
1.5 times more than the maintenance fluid). Addition-
ally, magnesium was prescribed, and her BP increased
to 0.35 micrograms per kilogram per minute (mcg/kg/
min). Nevertheless, her GCS was 3; hence, an electroen-
cephalogram was obtained, which revealed encephalopa-
thy without any sign of convulsions. Plasmapheresis was
performed after 12 h of her admission. She underwent
TWO 1-volume plasma exchange via centrifugal plasma-
pheresis with 5% albumin as the replacement fluid.Her
BP increased for two days, and the inotrope was titrated
following the first plasmapheresis. After the second plas-
mapheresis session, the inotrope was discontinued, and
her GCS increased; consequently, she was extubated. On
the fifth day, she was discharged in good condition and
without any sequelae.

Discussion

Tricyclic antidepressants (TCAs) are among the most
lethal antidepressants used to commit suicide [2]. This
report describes an effective treatment of nortriptyline
overdose with cardiovascular compromise (hypotension,
arrhythmia) and convulsion.

To treat a patient with TCA overdose, we should first
evaluate the patient’s airways and breathing. Next, intu-
bation should be considered for those with decreased
GCS (less than 8), hypoventilation, respiratory failure, or
uncontrolled seizures [3]. Activated charcoal and gastric
lavage should be considered if the drug was ingested less
than an hour earlier and if the patients can protect their
airways [1].

Fig. 1 The initial EKG. ventricular tachycardia
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Fig. 2 The 2" EKG after infusion of sodium bicarbonate. revealed a QRS duration of 200 ms (wide complex tachycardia), QTc of 500 ms (>430 ms), and
R/S ratio of 1/6 (>0.7 in lead aVR); ST/T wave changes were also observed in the chest leads

Although TCA overdose rarely results in cardiac
arrhythmias or seizures, those with the aforementioned
manifestations have a poor prognosis [4]. Ingesting more
than 5 mg/kg of TCA can result in serious cardiovascu-
lar and central nervous system (CNS) symptoms. Typical
ECG changes are QRS widening (> 100 ms), QTc prolon-
gation >430 ms, and R/S ratio > 0.7 in lead aVR [1, 5].

An ECG seems to be the simplest apparatus to predict
the severity of TCA poisoning in the emergency depart-
ment. QRS widening and QT prolongation are observed
in severe TCA poisoning cases and seem to better pre-
dict morbidity in TCA poisoning than serum levels [5].
Our patient exhibited extreme QRS widening (200 ms),
susceptible to fatal ventricular arrhythmias, which was
an indication to administrate bicarbonate. In her case,
we injected 100 mEq of sodium bicarbonate, and sub-
sequently, 150 mEq per liter was added to maintenance
IV fluid to achieve a pH of 7.5. Sodium bicarbonate is
the drug of choice to treat TCA overdose with induced
alkalosis to prevent acidosis. Since sodium load improves
cardiac conduction, alkalosis can increase protein bind-
ing and decrease the free drug [6]. Nevertheless, in some
cases, patients have ventricular arrhythmias in spite of
sodium bicarbonate injection. As a result, the physician
should consider other adjuvant treatments.

Intralipid emulsion (ILE) was first used as an anesthetic
agent; ever since, it has been used for toxicity with lipo-
philic, cardiotoxic drugs such as TCAs when initial sup-
portive therapies fail (2) The exact mechanism of ILE
therapy in the treatment of acute lipophilic drug toxicity

remains unclear despite decades of publications. ILE may
act as a ‘lipid sink’ by trapping lipophilic drug molecules
and rendering them biologically inactive.4 Other theories
include ILE helping shuttle encapsulated lipophilic toxins
to the liver and/or kidney for elimination and improving
cardiac function by providing the myocardium with read-
ily available fatty acids for energy. Finally, ILE may miti-
gate hypotension during overdose by decreasing nitric
oxide-induced vasodilation [7].

ILE is given at 1-1.5 ml/kg as a bolus dose over a min-
ute, followed by 0.25 ml/kg/minute after that to a maxi-
mum of 12 ml/kg [2, 8, 9]. In our patient, 60 g of ILE 20%
(1.5 ml/kg) was given as a bolus, followed by 600 ml over
an hour.

plasmapheresis separates the patient’s blood into con-
stituents based on density, and the component of interest
can be removed and replaced with another fluid [10].

Our patient had refractory hypotension; she remained
hemodynamically unstable after all initial treatments.
Even with inotrope support for two consecutive days
with plasmapheresis, our patient’s response was unex-
pected. Inotrope could be tapered with improved hemo-
dynamic and consciousness level. The Extracorporeal
Treatments in Poisoning (EXTRIP) Working Group does
not recommend the usage of plasmapheresis treatment
for TCA poisoning [3]; its use is mainly limited to case
reports [11-13]. Its possible mechanism is due to high
lipid solubility and binding of TCAs.

In TCA overdose, hypotension may occur, which is
due to decreased cardiac contractility, since peripheral
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alpha-1 adrenergic receptors have a blocking effect that
result in vasodilation. In TCA poisoning, refractory
hypotension is the most common cause of death [14]. In
patients with hypotension who are not responsive to fluid
therapy, it is highly recommended to initiate inotropes,
and it seems that norepinephrine is the best choice [15].
In our patient, norepinephrine was prescribed, but it was
impossible to reduce its dose until the first session of
plasmapheresis, after which the inotrope dose could sur-
prisingly be reduced. After the second session, it was dis-
continued, and her GCS increased. Hence, on the third
day, she was extubated.

The CNS manifestations in TCA poisoning are
decreased levels of consciousness and seizures. Coma
occurs due to both antihistamine and anticholinergic
effects [16]. The antagonist effect of TCAs in GABA-
A receptors in the brain can result in seizures. Recur-
rent seizures can be managed with benzodiazepines or
barbiturates, though phenytoin is contraindicated [14].
In the emergency department, our patient developed
a decreased level of consciousness and a seizure that
stopped spontaneously.

In conclusion, plasmapheresis can be a good treatment
modality for patients with TCA poisoning who do not
respond well to classic treatments.
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