Asian Clin. Vet. Med., 2020, 001(1):1-5

Case Report

ISSN: 2433-2313 (Online)

Submit :21/8/2019

Accept : 15/12/2019

Published : 1/2/2020

A case of dog with fatal seizure caused by tranexamic acid
administration to induce emesis
Ryo Hasegawa*, DVM

ABSTRACT

The use of tranexamic acid (TXA, 20-50 mg/kg, IV) in inducing emesis has been widely used in veterinary medicine in recent
years, and the safety of higher than usual dose has also been evaluated. In this case, emesis was induced using TXA in a dog

(12-year-old neutered female papillon) had accidentally ingested onions. As a result after28 administration, the dog indicated
tonic-clonic seizure and eventually result in death of cardiorespiratory arrest. Adverse effects at higher than usual dose, included
a tonic-clonic seizure and hemostatic disorder in two different dogs, have been reported, and both of which recovered after
receiving medical treatment. To my knowledge, this is the first fatal case with seizure despite medical treatment.
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Introduction
Accidental ingestions of toxic substances often occur in

dogs, and in some cases they require urgent treatment such as

emetic, endoscopy or surgery. If dogs accidentally ingest
substances that cause poisoning, including chocolate, tobacco, raisins, onions, xylitol, pharmaceuticals, they are often

removed from the gastrointestine by inducing emesis. In vet-

erinary medicine, the most common method used to induce
emesis is intravenous injection and ocular conjunctival

flushing, and headache, and intravenous injection of high
doses of TXA may induce emesis in human [9, 10]. In veteri-

nary medicine, the safety of multiple high doses than usual to
induce emesis were revealed [4, 5]. Among them, adverse

effects included a tonic-clonic seizure and hemostatic disor-

der in two different dogs have been reported, and both of

which recovered after receiving medical treatment. And there

have been no reports of deaths from seizure caused by TXA
administration in veterinary medicine.

administration of apomorphine, which stimulates CTZ cen-

trally, and oral administration of 3% hydrogen peroxide,

Case

which stimulates the gastrointestinal sensory nerve peripher-

A 12-year-old neutered female papillon, weighing 5 kg, acci-

nous injection of high doses TXA (20-50 mg/kg) have

was normothermic (38.5°C), with a normal heart rate (144

ally [1, 2, 3]. Recently, in addition to these methods, intravebecome commonplace especially in Japan [4, 5]. TXA is a
lysine amino acid derivative synthesized in the 1960s.

It exerts antifibrinolytic effect by binding the lysine-binding
sites on plasminogen molecules and inhibiting fibrin degra-

dation.TXA is widely used to control bleeding in veterinary

and human medicine [6, 7, 8]. Side effects include nausea,

dentally ingested onions and visited our hospital. The dog

bpm) and a normal respiratory rate (32 /min), and had no

underlying disease. After consulting with the owner, we
decided to administer TXA to induce emesis. TXA (40 mg/

kg, IV) administered via the cephalic vein to induce emesis,
but emesis did not occur.

30 min later, the same dose of TXA was administered again
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Table 1
Parameter

The dog

Reference interval

WBC [10 /µ l]

103

60-170

RBC [10 /µ l]

736

550-850

HGB [g/dl]

16.4

12-15

HCT [%]

49.1

37-55

MCV [fl]

66.7

60-77

MCH [pg]

22.3

19.5-24.5

MCHC [g/dl]

33.4

32-36

PLT [10 /µ l]

42.8

20-50

TP [g/dl]

5

5.0-7.2

ALB [g/dl]

3

2.6-4.0

GLU [mg/dl]

243

75-128

ALT [U/l]

117

17-78

AST [U/l]

220

17-44

ALP [U/l]

345

47-254

BUN [mg/dl]

37.4

9.2-29.2

CRE [mg/dl]

1.5

0.4-1.4

NH3 [mg/dl]

127

16-75

TCHO [mg/dl]

264

111-312

CPK [U/l]

>2000

49-166

Ca [mg/dl]

9.4

9.3-12.1

Ma [mEq/l]

152

141-152

Cl [mEq/l]

107

102-117

K [mEq/l]

4.8

3.8-5.0

CRP [mg/dl]

0.7

0-0.7

2

4

4

and emesis immediately. 5min after emesis, the following
abnormalities appeared: tonic-clonic seizure, hyperthermia

(rectal temperature, 43°C), shallow breathing. The dog was

treated with oxygenation, cooling and administration of diazepam (1 mg/kg, IV), hydrocortisone (2 mg/kg, IV), diphen-

hydramine (1 mg/kg, IV), famotidine (1 mg/kg, IV) and lactated Ringer’s solution (10 ml/kg/hr, 10min, IV). Complete

blood count and Biochemical profile revealed the following
abnormalities at the time of treatment for seizure (table 1).

Since disappearance of seizures could not be confirmed,
diazepam (1 mg/kg, IV) was administered again. However,

The seizure-inducing properties of TXA may be due to a

direct effect on the central nervous system (CNS). γ-Amino-

butyric acid (GABA) receptors and glycine receptors are
major mediators of inhibition excitatory synaptic transmis-

sion in the CNS. It is suggested that TXA may induce hyper-

excitability by blocking GABA-driven inhibition and of the

CNS [11]. Although diazepam and midazolam administration
appropriate for this mechanism, it is highly possible that
cause of death is damage to CNS due to prolonged seizure in
this case. It is also unclear why diazepam was ineffective

while midazolam was effective. There are reports that diazepam is less effective than midazolam in human medicine, so

midazolam should be the first choice in these situations [12,
13]. It is also suggested that TXA may mediate hyperexcitability induction by derepression of persistent glycine cur-

treating or preventing TXA-induced seizures [14]. Another
possibility is an anaphylactic reaction, but this diagnosis is

difficult because neither histamine nor tryptase concentration
was measured. In rare cases, TXA can cause anaphylaxis,

and previously two reports have been reported in human
medicine [15, 16]. Anaphylaxis to drug administration is a

type 1 IgE-mediated acute response that occurs within min of
drug administration. This response results from the binding

of the IgE antibody to Fc receptors on the surface of tissue

mast cells and circulating basophils previously exposed to
foreign antigens. In this case, there was administration histo-

ry of TXA at normal dose about 1 year ago, but causal relationship is unknown because non immunological mecha-

nisms also exist in anaphylactic reaction to drug administration. Particularly in Japan, TXA is commonly used to induce
emesis in a primary care hospital, and its safety has also been

evaluated. This report describes the rare but important
adverse effect of administration of TXA to induce emesis,
and we should be more careful with doses and repetition.

appeared and rectal temperature settled down, but after 3 hr,
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performed, but there was no response to the treatment and
eventually the dog result in death of cardiorespiratory arrest.

fibrinolytic agents in post partum haemorrhage: a systematic review.
BMC Pregnancy Childbirth. 2009;9:29.
11. Furtmüller R, Schlag MG, Berger M, Hopf R, Huck S, Sieghart W,
Redl H. Tranexamic acid, a widely used antifibrinolytic agent, causes convulsions by a gamma aminobutyric acid(A) receptor antagonistic effect. J Pharmacol Exp Ther. 2002;301(1):168-173.
12. Mcmullan J, Sasson C, Pancioli A, Silbergleit R. Midazolam versus
diazepam for the treatment of status epilepticus in children and
young adults: a meta-analysis. Acad Emerg Med. 2010;17(6):575582.
13. Zhao ZY, Wang HY, Wen B, Yang ZB, Feng K, Fan JC. A comparison of midazolam, lorazepam, and diazepam for the treatment of status epilepticus in children: A network meta-analysis. J Child Neurol.
2016;31(9):1093-1107.
14. Lecker I, Wang DS, Whissell PD, Avramescu S, Mazer CD, Orser
BA. Tranexamic acid-associated seizures: Causes and treatment.
Ann Neurol. 2016;79(1):18-26.
15. Chiem J, Ivanova I, Parker A, Krengel W, Jimenez N. Anaphylactic
reaction to tranexamic acid in an adolescent undergoing posterior
spinal fusion. Pediatr Anesth. 2017; 27:774-775.
16. Lucas-Polomeni MM, Delaval Y, Menestret P, Delaval P, Ecoffey C.
A case of anaphylactic shock with tranexamique acid (Exacyl). Ann
Fr Anesth Reanim. 2004;23: 607-609.

function, such as isoflurane and propofol, may be effective in

References

a decrease in heart and respiratory rate was observed.

4. Kakiuchi H, Kawarai-Shimamura A, Fujii Y, Aoki T, Yoshiike M,
Arai H, Nakamura A, Orito K. Efficacy and safety of tranexamic acid
as an emetic in dogs. Am J Vet Res. 2014;75: 1099-1103.
5. Orito K, Kawarai-Shimamura A, Ogawa A, Nakamura A. Safety and
efficacy of intravenous administration for tranexamic acid-induced
emesis in dogs with accidental ingestion of foreign substances. J Vet
Med Sci. 2017;79: 1978-1982.
6. CRASH-2 trial collaborators. Effects of tranexamic acid on death,
vascular occlusive events, and blood transfusion in trauma patients
with significant haemorrhage (CRASH-2): a randomised, placebo-controlled trial. Lancet. 2010;376: 23-32.
7. Fletcher DJ, Blackstock KJ, Epstein K, Brainard BM. Evaluation of
tranexamic acid and ε-aminocaproic acid concentrations required to
inhibit fibrinolysis in plasma of dogs and humans. Am J Vet Res.
2014;75: 731-738.
8. Kelmer E, Segev G, Papashvilli V, Rahimi-Levene N, Bruchim Y,
Aroch I, Klainbart S. Effects of intravenous administration of
tranexamic acid on hematological, hemostatic, and thromboelastographic analytes in healthy adult dogs. J Vet Emerg Crit Care. (San
Antonio) 2015;25: 495-501.
9. Dunn CJ, Goa KL. Tranexamic acid: a review of its use in surgery
and other indications. Drugs. 1999;57:1005-1032.
10. Ferrer P, Roberts I, Sydenham E, Blackhall K, Shakur H. Anti-

Asian Clin. Vet. Med. , 2020, 001(1):1-5

rents. Therefore, anesthetics that increase glycine receptor

because no improvement in seizures was observed, midazol-

am (0.3 mg/kg, IV) was administered. Then the seizures dis-
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(rectal temperature, 43°C), shallow breathing. The dog was

treated with oxygenation, cooling and administration of diazepam (1 mg/kg, IV), hydrocortisone (2 mg/kg, IV), diphen-

hydramine (1 mg/kg, IV), famotidine (1 mg/kg, IV) and lactated Ringer’s solution (10 ml/kg/hr, 10min, IV). Complete

blood count and Biochemical profile revealed the following
abnormalities at the time of treatment for seizure (table 1).

Since disappearance of seizures could not be confirmed,
diazepam (1 mg/kg, IV) was administered again. However,
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direct effect on the central nervous system (CNS). γ-Amino-

butyric acid (GABA) receptors and glycine receptors are
major mediators of inhibition excitatory synaptic transmis-

sion in the CNS. It is suggested that TXA may induce hyper-

excitability by blocking GABA-driven inhibition and of the

CNS [11]. Although diazepam and midazolam administration
appropriate for this mechanism, it is highly possible that
cause of death is damage to CNS due to prolonged seizure in
this case. It is also unclear why diazepam was ineffective

while midazolam was effective. There are reports that diazepam is less effective than midazolam in human medicine, so

midazolam should be the first choice in these situations [12,
13]. It is also suggested that TXA may mediate hyperexcitability induction by derepression of persistent glycine cur-

treating or preventing TXA-induced seizures [14]. Another
possibility is an anaphylactic reaction, but this diagnosis is

difficult because neither histamine nor tryptase concentration
was measured. In rare cases, TXA can cause anaphylaxis,

and previously two reports have been reported in human
medicine [15, 16]. Anaphylaxis to drug administration is a

type 1 IgE-mediated acute response that occurs within min of
drug administration. This response results from the binding

of the IgE antibody to Fc receptors on the surface of tissue

mast cells and circulating basophils previously exposed to
foreign antigens. In this case, there was administration histo-

ry of TXA at normal dose about 1 year ago, but causal relationship is unknown because non immunological mecha-

nisms also exist in anaphylactic reaction to drug administration. Particularly in Japan, TXA is commonly used to induce
emesis in a primary care hospital, and its safety has also been

evaluated. This report describes the rare but important
adverse effect of administration of TXA to induce emesis,
and we should be more careful with doses and repetition.
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