J. Med. Toxicol. (2015) 11:121-123
DOI 10.1007/s13181-014-0416-1

TOXICOLOGY OBSERVATION

Acute Acepromazine Overdose: Clinical Effects and Toxicokinetic

Evaluation

D. Adam Algren - Amber Ashworth

Published online: 25 July 2014
© American College of Medical Toxicology 2014

Abstract

Introduction Acepromazine is a phenothiazine that is used
exclusively in veterinary medicine for multiple purposes. Hu-
man overdoses are rarely reported and toxicokinetic data has
never been reported. We present a case of intentional
acepromazine overdose resulting in central nervous system
and cardiovascular toxicity with confirmatory toxicokinetic
data.

Case Report A 54-year-old woman intentionally ingested
950 mg of her dog’s acepromazine. Within 3 h of ingestion,
she developed central nervous system and respiratory depres-
sion along with hypotension requiring non-invasive ventila-
tion and vasopressors. Clinical toxicity resolved over the
following 8 h. Serial plasma acepromazine levels were deter-
mined using gas chromatography/mass spectrometry. The
initial acepromazine level (1-h post-ingestion) was 63 ng/ml.
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Follow-up levels at 8-, 10.5-, and 13.5-h post-ingestion were
8.9 ng/ml, 7.6 ng/ml, and 6.3 ng/ml, respectively.

Discussion Human acepromazine toxicity is rarely reported
but results in clinical toxicity (central nervous system depres-
sion, respiratory depression, hypotension) are similar to other
phenothiazines. Compared to other phenothiazines, it appears
to have a short elimination half-life that may account for the
brief duration of clinical toxicity with relatively rapid im-
provement. No significant human cardiac toxicity has been
reported. Treatment is supportive.

Conclusion This case highlights the unique toxicity of
acepromazine in demonstrating rapid improvement of severe
toxicity within 8 h consistent with a short elimination half-life.
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Introduction

Acepromazine is a phenothiazine derivative that was intro-
duced in the 1950s for the treatment of schizophrenia [1]. Its
use in humans was quickly abandoned due to side effects and
lack of efficacy [1]; however, it remains popular in veterinary
medicine. In both small and large animals, it is used for
motion sickness, sedation, and pre-operative anxiolysis
[2—4]. A combination product of acepromazine and etorphine,
a synthetic opioid with potency of 1,000-80,000x morphine,
is commercially available and used primarily in large animals
[5]. Although it has been available for several decades, cases
of isolated human acepromazine exposure and toxicity are
rarely described and toxicokinetic data has not been reported.
We report a case of intentional acepromazine overdose
resulting in central nervous system (CNS) and cardiovascular
toxicities with confirmatory toxicokinetic data.

@ Springer



122

J. Med. Toxicol. (2015) 11:121-123

Case Report

A 54-year-old woman presented to a local emergency depart-
ment 1 h after intentionally ingesting 950 mg total of her dog’s
acepromazine tablets. She denied other coingestants. Her past
medical history was significant for depression, anxiety, and
hypothyroidism. She denied current medication use. She
drank alcohol occasionally but denied illicit drug use. Vitals
signs on arrival were the following: temperature 99 F, HR 100
beats/min, BP 110/70 mmHg, RR 20 breaths/min, and oxygen
saturation 100 % on room air. Physical examination demon-
strated that she was alert and answering questions appropri-
ately with 4-mm reactive pupils and a non-focal neurologic
exam. Activated charcoal was administered. Laboratory stud-
ies were unremarkable including complete blood count, basic
metabolic profile, and liver function tests. Serum acetamino-
phen, salicylate, and ethanol were undetectable. An immuno-
assay urine drug screen was negative. An electrocardiogram
(ECG) demonstrated a heart rate of 104 beats/min, QRS of
80 msec, and QTc of 421 msec. Over the next 2 h, the patient
developed increasing somnolence, tachycardia, and hypoten-
sion. The heart rate ranged from 100—130/min and the systolic
BP fell to 70 mmHg. Arterial blood gas demonstrated a mild
respiratory acidosis (pH 7.25, pCO, 50 mmHg, HCO3 21 meq/
1). She was given 3 1 of normal saline without improvement in
her blood pressure. Bilevel positive pressure ventilation (bipap)
and a norepinephrine drip (6 mcg/min) were instituted, and she
was admitted to the intensive care unit. She slowly improved,
and the bipap and norepinephrine were weaned and
discontinued after 8 h. Repeat laboratory studies and ECGs
remained normal, and the patient was transferred to a psychi-
atric facility the following day. Serial plasma acepromazine
levels were determined using gas chromatography/mass spec-
trometry. The initial acepromazine level (1-h post-ingestion)
was 63 ng/ml. Follow-up levels at 8, 10.5, and 13.5 h post-
ingestion were 8.9 ng/ml, 7.6 ng/ml, and 6.3 ng/ml, respective-
ly. These levels demonstrated first-order kinetics when plotted
using linear regression on a semi-log graph versus time. This
resulted in an elimination half-life of 2.95 h.

Fig. 1 Structures of
acepromazine and
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Discussion

Acepromazine is a phenothiazine that shares structural simi-
larity to chlorpromazine (Fig. 1). It is marketed for veterinary
use and there are no approved human uses. It is formulated for
both oral (5, 10, 25 mg tablets) and parenteral (10 mg/ml)
uses. The typical oral dose in animals is 0.5-2.2 mg/kg,
whereas the recommended parenteral dose is 0.5-1.1 mg/kg.
Human toxicity has resulted from both unintentional and
intentional exposures. There are also rare reports of it being
used as an agent for drug-facilitated sexual assault.
Pharmacologically, acepromazine is similar to other phe-
nothiazines. It acts as an antagonist at D1-4 dopaminergic and
5-HT1,2 receptors. It also antagonizes histamine, muscarinic
acetylcholine, and alpha-1 receptors. In animals, it is thought
to be highly lipophilic with high protein binding and a large
volume of distribution [6]. The toxic amount of acepromazine
in humans has not been established, and dosing estimates in
overdose cases are not well reported [7—13]. In symptomatic
cases of isolated oral acepromazine exposure, the ingested
dose ranged from 75-1,250 mg [10, 11]. The toxicokinetics
of acepromazine in humans has not been described; however,
previous analysis has identified 2-(1-hydroxyethyl)promazine
as a major metabolite [14]. No whole blood or plasma
acepromazine levels have been reported in previous overdose
cases (excluding fatalities). The peak acepromazine level in
our case was 63 ng/ml with an elimination half-life of 2.95 h.
Clinically, cases of overdose manifest toxicity similar in
appearance to other phenothiazines. Our case is similar to
previous published cases that support the rapid development
of CNS depression as the most prominent finding following
both oral and parenteral exposures [8—11, 13]. However, in
several of these cases, other medications likely contributed to
CNS depression (etorphine, flunixin) [8, 9]. A unique finding
with acepromazine is that the CNS depression resolves more
quickly than what is typically observed with other cases of
phenothiazine toxicity. Our case had resolution of her CNS
and respiratory depression with 8 h of her exposure. In other
cases of isolated acepromazine overdose, CNS depression has

N
96

Chlorpromazine



J. Med. Toxicol. (2015) 11:121-123

123

resolved within 6-12 h [10, 11]. The quick elimination half-
life observed could explain a shorter duration of toxicity.

Sinus tachycardia is the most common cardiovascular man-
ifestation of toxicity [8, 10, 11]. Hypotension, presumably
from the peripheral alpha adrenergic blockade, has also been
reported [8]. No cases of arrhythmia, QRS, or QTc prolonga-
tion have been reported.

Treatment of toxicity focuses on providing supportive care.
Given the risk of progressive CNS depression, any potential
benefit of decontamination must be weighed against the risk
of aspiration. Close monitoring of the airway and mental
status is prudent. Endotracheal intubation may be necessary
in cases of profound CNS or respiratory depression. Alterna-
tively, as in our case, non-invasive ventilation may be
employed in those cases of respiratory depression if airway
reflexes remain intact. Cardiac monitoring is necessary, and
treatment of hypotension should initially focus on fluid resus-
citation with initiation of vasopressors in refractory cases. An
ECG should be performed to assess the QRS and QT intervals.

Routine laboratory studies are often performed to rule out
other etiologies or complications. Acepromazine levels
(whole blood or plasma) may be sent to a reference laboratory
for exposure confirmation. Post-mortem analysis has con-
firmed the presence of acepromazine in several suicide cases
[7, 8, 14]. Blood levels in these cases ranged from 600—
2,400 ng/ml [7, 15]. Post-mortem drug levels must be
interpreted with caution as in vitro metabolism of the parent
compound occurs and may result in erroneously low or absent
acepromazine concentrations [14]. Identification of 2-(1-
hydroxyethyl)promazine, the major metabolite, may be bene-
ficial in clarifying those cases in which there are negative
acepromazine levels [13, 14]. Based on its pharmacokinetics,
post-mortem drug redistribution likely occurs with
acepromazine [7, 16]. Hair analysis, using liquid
chromatography-electrospray-tandem mass spectrometry,
identified acepromazine up to 1.5 months post-exposure in a
case of drug-facilitated sexual assault [13].

Conclusion

Acepromazine is a phenothiazine derivative that like many
veterinary medications is capable of causing significant hu-
man toxicity. Toxicity is associated with CNS depression,
respiratory depression, and hypotension. We present the first
report of acepromazine toxicokinetics and highlight issues
associated with laboratory and forensic analyses. Health-care
providers should be aware of the toxicity associated with
acepromazine as well as that the toxicokinetics suggests a

short elimination half-life that is consistent with a shorter
duration of clinical toxicity than is observed with many other
phenothiazines.
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