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Toxicology

Management of emergency care

The management of patients with tricyclic antidepressant drug overdose can be a challenge for the emergency
department physician. Tricyclic antidepressants block alpha-adrenergic receptors and the anticholinergic effects
may lead to cardiotoxicity, resulting in arrhythmias and hypotension that can lead to patient mortality. This re-
port is of a case of a 28-year-old woman who presented with cardiac arrest due to amitriptyline overdose and
who responded to intravenous lipid emulsion (ILE) therapy.

A 28-year-old woman was admitted to the emergency department with amitriptyline overdose. She suffered a
cardiac arrest followed by cardiovascular and neurological complications. Hypotension and lack of a pulse did
not respond to treatment with high-dose sodium, but she stabilized following treatment with ILE. The prompt
response from the emergency team guaranteed rapid intervention that may have influenced the successful
results.

Despite the frequency and severity of poisoning with tricyclic antidepressants, there is little consensus among
physicians regarding patient management. This case showed the successful use of ILE as rescue therapy in a
patient in cardiac arrest following amitriptyline overdose. However, the successful outcome obtained in this
case is not a recommendation for the use of ILE as a first-line treatment for the management of patients with
tricyclic antidepressant drug overdose. Controlled clinical studies are required to evaluate the safety and effi-
cacy of ILE in the management of tricyclic antidepressant drug overdose.
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Background

The management of patients with tricyclic antidepressant drug
overdose can be a challenge for the emergency department
physician. Tricyclic antidepressants block alpha-adrenergic re-
ceptors, and the anticholinergic effects may lead to cardiotox-
icity, resulting in arrhythmias and hypotension, which can be
fatal [1]. Neurological manifestations are also common and in-
clude convulsions and coma [1].

The use of intravenous lipid emulsion (ILE) therapy has recently
emerged as rescue therapy for the treatment of lipophilic drug
toxicities [2]. The main indications for the use of ILE are car-
diac arrest or shock that are refractory to conventional treat-
ments following toxicity from highly liposoluble drugs, includ-
ing tricyclic antidepressants [3].

In 2018, Giwa et al. reported a case of severe toxicity due to
tricyclic antidepressant overdose in a patient who presented
with hypotension, seizures, ventricular arrhythmias, and car-
diac arrest [4]. In this previously reported case, sodium bicar-
bonate, magnesium, and norepinephrine were used to treat
cardiotoxicity associated with tricyclic antidepressant overdose,
but ILE was not used to treat recurrent arrhythmias and cardi-
ac arrest [4]. Engels et al. reported the use of a three-hour ILE
infusion with a high dose of vasopressor infusion that were
administered following hospital admission and admission to
the intensive care unit [5]. Another case of tricyclic antidepres-
sant overdose reported by Sabah et al. described the admin-
istration of ILE after 24 hours following hospital admission in
a patient who did not completely regain consciousness [6].
Other authors have described cases involving multidrug over-
dose, including amitriptyline toxicity, which were treated suc-
cessfully with ILE [7,8]. Tricyclic antidepressant toxicity presents
with several classical signs and symptoms, and there are sev-
eral therapeutic options available. This report is of a case of a
28-year-old woman who presented with cardiac arrest due to
amitriptyline overdose and who responded to ILE rescue therapy.

Case Report

A 28-year-old woman weighing 60 kg, with a past medical his-
tory of depression, was admitted to the emergency department
with seizures following an intentional overdose of 3.7 gm of
amitriptyline. She had last been seen at 09: 30 hours and was
found in a comatose state at 11.00 hours by her husband.
The exact time of the ingestion of amitriptyline was unknown.
The seizures were initially treated successfully with diazepam,
and she was intubated for airway protection.

The patient developed cardiac arrest with no detectable
pulse or cardiac electrical activity and received advanced
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Table 1. Laboratory findings in in a 28-year-old woman with
amitriptyline overdose™.

Date 03.08.18 03.08.18 04.08.18
Time 13:33hrs 17:46 hrs  5:30 hrs
e 735 7399 7409
PO, (mmHg 312 338 35
PO, (mmHg) 784 84 160
CHCO, (mmol) 7 04 216
CBE(mmol) 72 37 -24
so,0 % 8 909
lactate (nmol) 26 18
leukogram (10°w) 1555 1878
Neutrophils 8 s 90
Clymphooytes %) 22 35
Hemoglobin (g/d) 56 132
Hematocrit(e) 407 388
Platelets (<10%u) 390 234
Csodium (mmoV) 145 147
potassum (mmoll) 36 39
Creatinine (mg/d) 071 097
Ureanitrogen (mg/d) - 910
/(\;aL?)lrzleJ/tSnsammase 198 162

CAspartate
aminotransferase 235 210

Swsnom o
;(Aljl;i)lme phosphatase 579 _

'(I';t;/ldlil)hrrubm 034 030

* Laboratory data when the patient arrived at the emergency
department, and a day after her hospital admission.

The data shows metabolic acidosis with hyperlactatemia,
increased transaminase levels, hemoconcentration, and
leukocytosis, but with adequate renal function and normal
electrolyte concentrations.

cardiopulmonary resuscitation for 5 minutes until the return of
spontaneous circulation. She remained comatose with general-
ized myoclonic movements, a blood pressure of 111/53 mmHg,
heart rate of 103 beats/min, respiratory rate of 25 per min-
ute with a Kussmaul breathing, a core temperature of 36°C,
blood glucose of 137 mg/d|, and a normal arterial blood oxygen
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Figure 1. The electrocardiogram (ECG) features in a 28-year-old woman with amitriptyline overdose. The electrocardiogram (ECG),
amplitude 1 mV and speed 25 mm/sec. Red shows leads | and aVL, and yellow shows aVR. The QRS duration is >100 msec.
Right axis deviation with negative QRS complexes in leads | and aVL are shown in the red circle. The R-wave amplitude is
>3 mm in lead aVR. The positive R wave in aVR is shown in the yellow circle.

saturation of 100%. Initial blood gas analysis showed metabolic
acidosis with arterial lactate of 2.6 mmol/I (Table 1). The elec-
trocardiogram (ECG) showed a QRS interval >100 ms and a
corrected QT interval of 475 ms (Figurel), which was treated
with a bolus of 150 ml of 3% hypertonic saline and 100 mEq
of 8.4% sodium bicarbonate. Because the ECG changes per-
sisted, 4 gm of magnesium sulfate was also administered.

An emergency ultrasound showed gastric contents with mixed
echogenicity. The patient had a second cardiac arrest, and
cardiopulmonary resuscitation was commenced. Intravenous
epinephrine (3 mg) and sodium bicarbonate (100 mEq) were
administered with no response, which prompted the admin-
istration of a 1.5 mL/kg bolus of 20% lipid emulsion. After 10
minutes, the patient regained a pulse. Treatment with vasopres-
sors commenced, and an infusion of intravenous lipid emulsion
(ILE) therapy continued at 0.25 mL/kg/min for 30 minutes, at
which time the QRS interval normalized (Figure 2). The patient
was weaned off vasopressors and mechanical ventilation during
the next 24 hours, and she had no residual neurological deficit.

Discussion

Amitriptyline is highly lipophilic and has a large volume of dis-
tribution [9]. In adults, life-threatening symptoms can occur
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with doses that exceed 1000 mg [9]. The patient described in
this case report had consumed almost four times the lethal
dose of amitriptyline (3,700 mg), and cardiovascular and neuro-
logic toxicity occurred. Tricyclic antidepressants affect the car-
diac conduction system and the myocardium by blocking the
fast sodium channel and slowing phase zero depolarization,
resulting in lengthening of the cardiac action potential [10,11].
The conduction delay prolongs the QRS complex [10], and the
increase in the duration of repolarization prolongs the QT in-
terval [11]. Patients with a QRS >100 ms are more likely to de-
velop respiratory depression and convulsions [12-14]. These
changes were present in the initial electrocardiogram (ECG)
for the patient in this report.

The patient arrived at our hospital more than four hours after
taking an overdose of amitriptyline. The administration of ac-
tivated charcoal or gastric lavage was not indicated. The po-
tential application of ultrasound in the detection of pills in the
stomach has been previously described [15]. The sensitivity
and specificity of gastric ultrasound in the visualization of in-
gested pills after 60 minutes following ingestion are 20.8%
and 79.1%, respectively [15,16]. The presence of food or lack
of fluid inside the stomach, the dissolution of the tablets, or
their passage to the pylorus may impair the visualization of
ingested pills using gastric ultrasound, and gastric lavage may
not show benefit [16]. Also, in this case, toxicity was already
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Figure 2. The electrocardiogram (ECG) after administration of intravenous lipid emulsion (ILE) therapy. The electrocardiogram (ECG),
amplitude 1 mV and speed 25 mm/sec. ILE was given as rescue therapy following amitriptyline overdose. The QRS duration

is normalized, the terminal R wave is <3 mm in aVR.

established, and gastric lavage may have had little effect by
the time the patient was being treated in hospital.

First-line treatment for wide-complex dysrhythmia and for re-
versing conduction delays and correcting hypotension is so-
dium loading [17]. Increasing the extracellular concentration
of sodium may overwhelm the effective blockade of sodium
channels, possibly through gradient effects [17]. Sodium load-
ing effectively reduces the prolongation of the QRS complex,
increases blood pressure, and suppresses ventricular dysrhyth-
mias [18]. Hypertonic sodium chloride and sodium bicarbon-
ate are significantly more effective than hyperventilation in
reversing the QRS interval[3]. The successful use of magne-
sium sulfate in the treatment of refractory ventricular fibrilla-
tion has also been reported [19].

Lidocaine is another treatment option in cases where cardiac
arrhythmias persist [20]. However, lidocaine is a known sodi-
um channel blocker that has been used to treat cardiotoxicity
induced by other sodium channel blockers, with efficacy that
may be partly explained by competitive binding [20]. Tricyclic
antidepressants induce a dose-dependent block of the inward

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€922206-4

sodium current, with slow recovery time, and the rapid on/off
kinetics may result in more sodium channels being available to
propagate an action potential [21]. Lidocaine may improve the
tricyclic antidepressant-induced delayed phase zero conduction
velocity, resulting in the normalization of the wide QRS com-
plex. However, although clinical data are limited, some reports
have shown beneficial effects of lidocaine in the treatment of
overdose from tricyclic antidepressants [21,22].

Intravenous lipid emulsion (ILE) therapy has been shown to in-
crease the survival rates in cardiac arrest following bupivacaine
overdose [23]. The administration of lipids compartmentalizes
the lipophilic drug into the lipid phase and away from its tar-
get receptors [24]. The lipophilic drugs with high lipid solubility
(with log P »2.0) favor lipid extraction from the serum, known
as the lipid sink theory [24]. Also, the infusion of triglycerides
and phospholipids provides a sustained fatty acid energy source
to cardiac myocytes under conditions of drug toxicity [25].

In a recent systematic review of the efficacy of ILE therapy in
poisoning, a beneficial effect was reported in 71% of the clin-
ical cases identified, and most reports of the use of its use in
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amitriptyline overdose were associated with patient survival [3].
However, there have been no controlled clinical studies on the
effects of ILE therapy in tricyclic drug overdose, and data de-
rived from individual clinical studies or case series should be
interpreted with caution [26]. ILE is currently used as rescue
therapy in lipophilic drug toxicity associated with cardiac arrest
after standard advanced cardiac life support (ACLS) has com-
menced, and when other treatments have failed [3]. Although
this case has demonstrated the effects of ILE as rescue therapy,
this and other cases suggest potential benefits for the use of
ILE therapy at the same time as standard therapy, but not im-
mediately after the ingestion of the drug overdose. In a rat
model, the administration of ILE early after oral amitriptyline
overdose resulted in reduced survival and no improvement in
cardiac function [27]. Also, in this rat model, blood concen-
trations of amitriptyline were higher in the ILE-treated group,
which suggests that either drug absorption from the gastro-
intestinal tract was increased or drug redistribution was re-
duced when ILE was given early after oral drug overdose [27].
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Conclusions

This report is of a case of a 28-year-old woman who present-
ed with cardiac arrest due to amitriptyline overdose and who
responded to intravenous lipid emulsion (ILE) therapy. Despite
the frequency and severity of poisoning with tricyclic antide-
pressants, there is little consensus among physicians regard-
ing patient management. This case showed the successful use
of ILE as rescue therapy for patients with cardiac arrest due
to overdose with amitriptyline. The prompt response from the
emergency team guaranteed rapid intervention that may have
influenced the outcome. However, the successful outcome ob-
tained in this case is not a recommendation for the use of ILE
as a first-line treatment for the management of patients with
tricyclic antidepressant drug overdose. Controlled clinical stud-
ies are required to evaluate the safety and efficacy of ILE in
the management of tricyclic antidepressant drug overdose.
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