Case Report

Application of carvedilol in a dog with pseudoephedrine toxicosis-induced

tachycardia

Min-Hee Kang, Hee-Myung Park

Abstract — A 15-year-old Yorkshire terrier dog was presented after ingesting 1 capsule of an over-the-counter

cold medication containing pseudoephedrine (120 mg/capsule) and cetirizine (5 mg/capsule). Treatment was initi-

ated with acepromazine and carvedilol. The dog responded well to treatment. This is the first known case report

using carvedilol to control pseudoephedrine toxicosis.

Résumé — Utilisation du carvédilol chez un chien avec une tachycardie induite par une toxicose a la

pseudoéphédrine. Un chien Terrier du Yorkshire 4gé de 15 ans a été présenté suite 2 I'ingestion d’une capsule d’'un

médicament contre le rhume en vente libre contenant de la pseudoéphédrine (120 mg/capsule) et de la cétirizine

(5 mg/capsule). Le traitement a été entamé avec de 'acépromazine et du carvédilol. Le chien a bien réagi au

traitement. Il s'agit du premier cas connu d’utilisation du carvédilol pour contréler une toxicose a la pseudoéphédrine.
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P seudoephedrine-containing cold medications are toxic to
the cardiovascular and central nervous systems, due to both
alpha- and beta-sympathomimetic effects, by causing the release
of stored norepinephrine (1,2). In the human literature, pseu-
doephedrine and other over-the-counter cold medications have
been associated with infant deaths (3,4). Naturally occurring
pseudoephedrine toxicosis has not been well-documented in the
veterinary literature. In dogs and cats, clinical signs can occur at
5 to 6 mg/kg body weight (BW) and life-threatening symptoms
may occur at 10 to 12 mg/kg BW (1). The most common clini-
cal signs are tachycardia, hypertension, sinus arrhythmias, agita-
tion, hyperactivity, mydriasis, and vomiting (1,5). Treatments
have focused on symptomatic care of the cardiovascular system
and the central nervous system (CNS). Adverse effects on the
CNS can be controlled with acepromazine, chlorpromazine,
or phenobarbital, and tachycardia can be controlled with beta-
blockers such as propranolol (1,2).

This case report describes pseudoephedrine toxicosis in a dog
that accidentally ingested an over-the-counter cold medication,
and successful management of the toxicosis using acepromazine
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and carvedilol. To the authors’ knowledge, this is the first case
report of the use of carvedilol to control pseudoephedrine
toxicosis.

Case description

A 15-year-old intact female Yorkshire terrier dog weighing 2.2 kg
was referred for acute vomiting, hyperactivity, and agitation. The
dog had accidentally ingested 1 capsule of the over-the-counter
cold medication SSinose® (Kwang dong Pharm, Seoul, Korea),
which contains pseudoephedrine (120 mg/capsule) and cetirizine
(5 mg/capsule). On admission, the dog displayed restlessness and
agitation. A physical examination revealed dilated non-reactive
pupils, hyperthermia (39.5°C), tachypnea (panting), tachycar-
dia (204 beats/min), and systemic hypertension (167 mmHg)
(Cardell Model 9401; Sharn Veterinary, Tampa, Florida, USA).
Neurological examination revealed a conscious and awake state.
However, the dog would aimlessly wander, bark, and pace. The
hemogram showed mild leukocytosis [21.80 X 10%/pL; reference
interval (RI): 6 to 17 X 103/pL] with a stress leukogram. Serum
chemistry profiles showed hyperproteinemia (82 g/L;RI: 54 to
74 g/L), elevated blood urea nitrogen (BUN; 20.5 mmol/L, RI:
2.9 t0 9.3 mmol/L), and elevated amylase (879 U/L, RI: 185 to
700 U/L). Urinalysis was unremarkable except for aciduria
(pH 5.0).

The dog was initially treated with continuous oxy-
gen supplementation and intravenous Hartmann’s solution
(JW Pharmaceutical, Seoul, Korea). Acepromazine (Sedaject™;
Samu Median, Seoul, Korea), 0.05 mg/kg BW, intramuscularly was
administered to control agitation and hyperactivity, and carvedilol
(Dilatrend™; Chong Kun Dang Pharm, Seoul, Korea), 0.5 mg/kg
BW, q12h, PO was used to treat tachycardia. One hour after pre-
sentation, systolic blood pressure returned to normal (137 mmHg)
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Figure 1. Electrocardiogram of a dog after ingestion of pseudoephedrine. (A) Low-voltage QRS complexes were demonstrated. The
R-waves were < 0.5 mV amplitude and heart rate (HR) was 169 beats per min (bpm). (B) HR decreased to 81 bpm and improved R

wave amplitude with sinus arrhythmia was demonstrated 1 d after the carvedilol treatment.
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Figure 2. Blood pressure and heart rate changes following
carvedilol treatment in a dog with pseudoephedrine toxicosis
induced tachycardia. Time represents hours after carvedilol
application in this dog. BP — blood pressure, HR — heart rate.

and heart rate decreased to 169 bpm. On electrocardiography,
sinus tachycardia and low QRS voltage were identified (Figure 1A).
The dog was observed with 24-h Holter monitoring (Televet 100
Version 4.1.1; Frankfurt am Main, Germany) to detect heart
rate and arrhythmia, as well as to monitor the dog’s response to
therapy. No abnormal rhythms were observed during the 24-hour
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period and the heart rate decreased gradually (Figure 2). On the
next day of hospitalization, the dog’s vital signs had stabilized
(temperature: 38.6°C, respiratory rate: 25 breaths/min, heart rate:
120 beats per min). Sinus arrhythmia with improved QRS voltage
was identified on an ECG (Figure 1B). Echocardiography showed
no pericardial effusion. Left ventricular systolic function was nor-
mal (fractional shortening, 35%) and no ventricular dilation was
noted. However, hyperechoic endocardium was visible in the left
ventricle (Figure 3A) and abnormal interventricular septal motion
was demonstrated with M-mode echocardiography (Figure 3B).
The dog was discharged 2 d later. At follow-up 1 wk later, the dog
had no clinical symptoms and medications were discontinued. No
recurrence was noticed 1 mo later.

Discussion

Ingestion of herbal supplements containing guarana and
ma huang may induce ephedrine toxicosis (6). Most affected dogs
display hyperactivity, tremors, seizures, behavioral changes, and
other signs including vomiting, tachycardia, and hyperthermia
(6). In this case, the dog ingested approximately 50 mg/kg BW
of pseudoephedrine, which is a potentially lethal dose. Mydriasis,
hyperthermia, tachycardia, and tachypnea were apparent at
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Figure 3. Echocardiograms from a dog with pseudoephedrine toxicosis. (A) M-mode echocardiogram at the level of the

left ventricle, showing the hyperechogenic left ventricular endocardium (asterisks). The endocardium was brighter than the
underlying myocardium. (B) Abnormal interventricular septal motion was demonstrated on left ventricular M-mode (arrows).
IVS — interventricular septum, LVW — left ventricular wall.

presentation. Based on history and clinical signs, this dog was
diagnosed with pseudoephedrine toxicosis.

Clinical signs started 8 h after ingesting the drugs and per-
sisted for 2 d. However, the symptoms were not life-threatening,
even though the ingested dosage was potentially lethal to this
dog. Pseudoephedrine is excreted through the kidneys and acidic
urine accelerates renal excretion (7). Urinalysis revealed aciduria,
which can decrease the half-life of the pseudoephedrine. The
dog’s owner added meat to the diet to enhance the palatability.
The elevatd protein in the diet could have induced aciduria. The
resulting accelerated excretion rates may have helped reduce the
toxic effects of the pseudoephedrine. The dog was presented
with severe tachycardia. Low QRS amplitude and hyperechoic
endocardium were demonstrated through ECG and echocar-
diography, respectively. Decreased ventricular filling due to
tachycardia could result in displacement of the heart. The left
ventricle would more closely approach the precordial electrodes,
which would lower the QRS amplitude. An area of hyperechoic
endocardium suggested myocardial ischemia, which could also
be related to a rapid heart rate.

Clinical signs of this dog were consistent with the alpha- and
beta-sympathomimetic effects of pseudoephedrine. Chronically
increased sympathetic tone results in tachycardia-induced cardio-
myopathy, which usually shows left and right ventricular dilation
along with systolic dysfunction (8,9). Therefore, it is important
to recognize tachycardia and normalize the heart rate early. A
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non-selective beta-blocker, such as propranolol, has been used
to control pseudoephedrine toxicosis in dogs (1,2). In this case,
we used carvedilol instead of propranolol to treat the pseudo-
ephedrine toxicosis, due to the alpha- and beta-sympathomimetic
effects of pseudoephedrine. Carvedilol, a multi-functional neu-
rohormonal antagonist, exhibits non-selective beta-blockade
as well as vasodilation via a1-blockade and potent antioxidant
activity (10,11). When compared to propranolol, carvedilol has
less adverse drug reactions and exhibits vasodilation and more
cardioprotective activity (12—15). In veterinary medicine, some
studies have evaluated the effects of carvedilol. The improvement
of echocardiographic cardiac function was poor (16,17), and
reduction in blood pressure and heart rate was variable depend-
ing on the dose of carvedilol (16-18). Carvedilol can decrease
the heart rate and blood pressure in a dose-dependent manner
(14), but orally administered carvedilol has limited bioavailabil-
ity, leading to individual variability (18). The dose of carvedilol
used in other studies has varied from 0.2 to 1.5 mg/kg BW
(14,15-18). There were no significant adverse effects in dogs
that had received 0.3 mg/kg BW carvedilol for heart failure. In
this case, we chose a higher dose than the treatment dosage for
heart failure, and lower than the highest dosage previously used.
Treatment with carvedilol successfully controlled the tachycardia
and no adverse reactions were noted.

This case report describes pseudoephedrine toxicosis due to
accidental ingestion of an over-the-counter cold medication
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in a dog. Adequate heart rate control using carvedilol was a
successful treatment that prevented further deterioration. We
used carvedilol because pseudoephedrine has both alpha- and
beta-sympathomimetic effects, and carvedilol exhibits both
non-selective beta-blockade and a1-blockade actions. To the
authors’ knowledge, this is the first report of the use of carvedilol
to control pseudoephedrine toxicosis.
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Book Review
Compte rendu de livre

Service and Therapy Dogs in American
Society — Science, Law, and the Evolution
of Canine Caregivers

Ensminger JJ. 2010. Charles C. Thomas Publisher Ltd.,
Springfield, Illinois, USA. 320 pp. ISBN: 9780-3980-7001-4.

his groundbreaking book begins with a fascinating discus-
sion of the domestication of dogs, their adaptation over
many centuries to life with people, and their changing role
in today’s world. The struggle to establish the place of service
dogs in society is outlined throughout the book by highlighting
evolving laws and regulations. According to the author, much
progress has been made on this front, but the new frontier is
to gain the same recognition for therapy dogs. The breadth of
canine potential to act as detection companions is also discussed
in the first section. This book is intended for the general public
and is easy to read.
The second part focusses primarily on specific legislation and
key court cases arising from particular laws, including those
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concerning public transportation, public buildings, and housing
discrimination. Some readers may find this section a bit tedious.

Part three is an engaging compilation of stories describing
how service and therapy dogs are trained and how they work in
day-to-day situations. The surprising abilities of some individual
dogs and the incredible contribution they make to their owners’
lives are highlighted.

The fourth and final section describes the benefits that the
owners, handlers, and trainers receive from their relationship
with these dogs, as well as issues related to the licensing of a
service dog.

This book will certainly give you a new appreciation for the
remarkable abilities of service and therapy dogs, and for the
dedication of all the people behind the movement to have these
dogs recognized and accepted in society.

Reviewed by Altina Wickstrom, DVM, CCRT, Acadia Veterinary
Clinic, Saskatoon, Saskatchewan S7TH OW5.
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