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ABSTRACT

Here we report a case of a 62-year-old female with a potentially lethal ingestion of a tricyclic 
antidepressant (nortriptyline) refractory to conventional therapy. In the emergency department, 
she was profoundly hypotensive and significantly acidotic. She received several sodium bi-
carbonate boluses followed by continuous sodium bicarbonate infusion in addition to multiple 
vasopressors. Despite these measures, the patient remained dangerously hypotensive with a 
prolonged QT interval. Lipid emulsion was started with a bolus and infusion. Subsequently, the 
patient successfully weaned off pressor support and her QT interval normalized. After a short 
hospital course, patient was discharged with only moderate cognitive impairment.

KEYWORDS: Tricyclic Acid Overdose; Intravenous Fat Emulsion Therapy.

INTRODUCTION

Intentional overdose of tricyclic antidepressants (TCAs) remains a potentially lethal ingestion 
commonly seen in emergency departments.1,2 Among the many toxicities related to TCA over-
dose, cardiac suppression along with prolongation of QT interval is most concerning manifesta-
tion as it can lead to lethal dysrhythmias.2,3

	 Rescue therapy using intravenous fat emulsion (IFE) therapy has been demonstrated 
to be a beneficial antidote for many acute poisonings. IFE for the use of bupivacaine toxicity 
was first described in animal models in 1998. Clinically, the therapy was first used successfully 
for an intra-operative bupivacaine toxicity in 2006.4-6 Animals were pretreated with saline or 
10%, 20%, or 30% Intralipid (n=6 for all groups. Since then, the use of IFE indications have 
expanded to include many lipophilic medication overdoses including TCAs. A recent survey of 
poison control centers noted 69% now recommend IFE for TCA overdose.7 We now present a 
case of TCA overdose refractory to traditional therapies, improved with IFE.

CASE REPORT

A 62-year-old female was found by her husband at 12:30 pm at home unresponsive next to a 
suicide note stating a mixed ingestion including nortriptyline, gabapentin and pregabalin at 
10:30 am. Unfortunately, the exact dosages remain unknown. Eventually, EMS was called who 
arrived at 2:55 pm to find the patient to be unresponsive, reporting a Glasgow Coma Scale score 
of 3. She was noted to have had multiple seizure episodes. In addition, she was also found to 
be profoundly hypotensive with a blood pressure of 68/palpation and a heart rate of 84 beats 
per minute (bpm). After establishing IV access, the patient was intubated and started to receive 
fluid resuscitation on route to the emergency department (ED). 
	
	 Upon arrival in the ED at 3:40 pm, the patient was still hypotensive with a blood pres-
sure of 87/67 and a heart rate of 82 bpm. The initial 12 lead ECG tracing was concerning for a 
prolonged QRS interval of 192 milliseconds (ms) and QTc of 550 ms. (Figure 1) The patient’s 
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arterial blood gas was significant for a respiratory acidosis pH of 
7.28 and a lactate of 3.5 mm/L. Her respiratory rate on the ven-
tilator was increased from 12 breaths per minute to 24 breaths 
per minute to account for her respiratory acidosis. The patient re-
ceived a total of three boluses of sodium bicarbonate in addition 
to the continuous infusion of sodium bicarbonate. The patient 
was noted to have two seizure episodes each lasting less than 15 
seconds, both of which were treated with 5 milligrams (mg) of 
intravenous (IV) diazepam. Concurrently with on-going fluid re-
suscitation, the patient was started on dopamine, norepinephrine 
and epinephrine infusions. Bedside ultrasound of the patient’s 
heart demonstrated poor cardiac contractility despite adequate 
fluid resuscitation and escalating doses of multiple vasopressors. 
Norepinephrine was infusing at 30 micrograms per minute (mcg/
min), epinephrine at 40 mcg/min and dopamine at 15 mcg/min. 
Her blood pressure remained labile with mean arterial pressures 
ranging from 52 to 64 mm Hg. Twelve lead ECG also demon-
strated persistently prolonged QRS and QTc intervals. The range 

of QRS intervals was between 128 and 192 and the range of QTc 
intervals was 586-706 ms. (Figure 2) The decision was made to 
initiate lipid emulsion rescue therapy given the refractory nature 
of this ingestion. Poison control was contacted and agreed with 
our plan to initiate lipid emulsion therapy in the ED with the 
initial bolus 100 milliliter (ml) bolus of 20% lipid emulsion then 
0.25 milliliters per kilogram per minute (ml/kg/min) over 10 
minutes for a total volume of 250 ml at 9:30 pm. Repeat 12 lead 
ECG approximately 2 hours after lipid administration showed 
resolution of prolonged QRS and QTc. (Figure 3). The patient 
required decreasing amounts of vasopressor support throughout 
the night. She was successfully weaned off of vasopressors be-
tween 6 and 9 hours after lipid administration. The remainder of 
her hospital stay was uneventful. She was noted to have some 
moderate cognitive deficit but able to perform activities of daily 
living. She was discharged to an inpatient psychiatric facility 
after hospital day eight.

Figure 3. 12-lead ECG after lipid emulsion infusion with normalization of QRS and 
QTc intervals.

Figure 1.Initial 12-lead ECG demonstrating prolonged QRS and QTc.

Figure 2. Subsequent 12-Lead ECG with continued QTc prolongation despite so-
dium bicarbonate therapy.
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DISCUSSION

In recent years, there have multiple well document case reports 
of IFE therapy used to successfully treat TCA overdose.8-11 We 
believe our study adds to this growing body of information. To 
our knowledge, this study is the first description of IFE therapy 
specifically in an overdose of nortriptyline, a metabolite of ami-
triptyline.Initially, the mechanism of IFE was unknown, theo-
retic mechanisms such as “lipid sink” were proposed, but lacked 
much evidence.12 As interest in IFE grows, more research has 
been undertaken to elucidate its action. This case report provides 
an opportunity to review current research in this area.  
	
	 Current research into the action of IFE therapy indi-
cates it is likely multimodal, simultaneously affecting multiple 
physiologic processes. The 2015 Fettiplace et al13 study propos-
es three related mechanisms based on bench research. First, the 
lipid acts a shuttle, drawing the lipophilic toxin out of the cardiac 
tissue and transporting it to tissues where it can be safely me-
tabolized. As the intra-tissue toxicity decreases, the lipid is then 
able to directly support cardiac inotropic function. Finally, free 
fatty acids from the lipids provide a supportive energy source 
throughout detoxification.13 These mechanisms of action help us 
understand how IFE supports cardiac function. However, this 
proposal of mechanism hasa few caveats when discussing its use 
specifically in TCA overdose.
	
	 The research undertaken and reviewed by Fettiplace et 
al13 looked primary at bupivacaine, a long-acting anesthetic. Bu-
pivacaine acts primary on voltage-gated sodium channels while 
TCAs have multiple cellular targets, thus their mechanism of 
toxicity is primarily different. Secondly, bupivacaine is admin-
istered as a solution, as opposed to TCAs, which are absorbed 
through the gastric mucosa complicating the bioavailability and 
duration of action. Therefore, we should carefully interpret IFE 
in the setting of TCA overdose.
	
	 Beyond the inherent drawbacks to the case report for-
mat, our case study has a number of other limitations. Foremost, 
the patient suffered a multi-substance intoxication, as docu-
mented by her suicide note. Gabapentin and pregabalin present 
possible confounders as to which drug IFE was actually treat-
ing. However, the patient did present with hypotension and ECG 
changes consistent with TCA overdose, and these clinical mani-
festations have not been described with gabapentin or pregaba-
lin.14

	
	 Also unfortunately, there was no documentation of the 
suspected amount of ingestion. The listed half-life of nortripty-
line is 16-90 hours. Gastric absorption always makes this a mov-
ing target, but it is possible that the resolution of the patient’s 
hypotension was the natural course of her disease and that the 
IFE was merely a correlation.
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