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Abstract 

Tranexamic acid (TXA), an antifibrinolytic agent has found favour in the field of obstetrics and gynaecology due to its 
role in prevention and control of primary postpartum haemorrhage and cases of abnormal uterine bleeding. Tonic clonic 
seizures have been reported as a rare side effect of intravenous tranexamic acid experienced by patients receiving the 
drug. We describe a case of a nulliparous woman with abnormal uterine bleeding who developed generalized tonic 
clonic seizures following intravenous administration of 1g of TXA. She had no other neurological deficits and her 
electroencephalogram study showed no abnormal wave pattern. 
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1. Introduction

Tranexamic acid was developed by 2 Japanese scientists, Drs Utako and Shosuke Okamoto in the year 1962 in response 
to the blood sheds of World War II and as part of management of postpartum haemorrhage (PPH) which was a leading 
cause of maternal mortality in Japan in 1960s [1,2]. Tranexamic acid is an antifibrinolytic synthetic lysine analog that 
competitively inhibits the binding of fibrin to plasminogen and prevents activation of plasminogen to plasmin [1], and 
as a result, fibrinolysis is inhibited, thereby reducing excessive or recurrent bleeding [3]. The mechanism of the uterine 
fibroids causing abnormal uterine bleeding could be through an increase in endometrial surface due to underlying 
fibroid growth; through an influence on normal myometrial contractility patterns; through an ulcerated or degenerating 
fibroid, or through uterine venous ectasia as a result of compression from the fibroids [4]. Tranexamic acid has been 
shown to reduce bleeding occurring in this condition and other causes of heavy menstrual bleeding [5,6]. Over 50 years 
later, TXA is used across multiple medical and surgical domains due to its safety and widespread efficacy in reducing 
haemorrhage [1].  
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Although tranexamic acid is generally regarded to be safe, it has been associated with the infrequent yet serious side 
effects like seizures [7]. However, the mechanisms underlying such seizures remain poorly understood. Tranexamic 
acid and ε-aminocaproic acid (EACA) are structurally similar to the inhibitory neurotransmitter glycine. Since reduced 
function of glycine receptors causes seizures, it is hypothesized that TXA and EACA inhibit the activity of glycine 
receptors [7], leading to stimulation of excitatory pathways, hence precipitating seizures. This could possibly be the 
reason for seizure development following use of this drug in some patients. This occurs largely when moderate and high 
doses (more than 10mg/kg) of tranexamic acid are used [8]. It has also been reported that high dose tranexamic acid is 
an independent predictor of early seizure after cardiopulmonary bypass [9]. Retrospective studies have identified 
several risk factors for TXA-associated seizures. These include higher doses of TXA, such as dose recommended in the 
BART study (Blood conservation using Antifibrinolytics in a Randomized Trial; 80–100mg/kg total dose) [9-12], female 
gender, increased age, and poor overall health [9-11, 13]. Seizures are observed more frequently in patients older than 
70 years, and those with a high disease severity score, as measured by Acute Physiology and Chronic Health Evaluation 
II index (APACHE II)>20 [9,10]. Patients with renal dysfunction or prior neurological and cardiovascular disorders are 
also at increased risk [8-10, 12]. Other important risk factors for TXA-associated seizures include the type and duration 
of surgery. Most seizures are reported in patients undergoing “open chamber surgery” (eg, aortic valve replacement) 
[9-14]. The risk is also increased in patients with deep hypothermic circulatory arrest, long cardiopulmonary bypass 
time, or prolonged aortic cross clamp time [9-11, 14].  

As predicted by Okamotos, tranexamic acid is a cornerstone therapy in women’s health as it decreases the risk of death 
due to haemorrhage in women with postpartum haemorrhage and is highly efficacious for the management of heavy 
menstrual bleeding (HMB) without increased risk of thrombosis [5,6]. However, the associated rare side effect, seizures 
has raised serious concerns and this might occur in the absence of anti-seizure drugs necessary to abort convulsions 
promptly. This might equally lead to seizure related aspiration and death. Therefore, more awareness, proper patient 
evaluation and looking out for some of these risk factors as well as precise dosing are important while using intravenous 
TXA  so as to avert this rare but life-threatening event.  

In this case report, we describe a rare case of a 35-year-old nulliparous woman with abnormal uterine bleeding due to 
symptomatic uterine fibroids who developed 2 episodes of generalized tonic clonic seizures following administration 
of slow bolus intravenous 1g TXA.     

2. Case report 

Mrs OA was a 35 year old nulliparous women who presented to our gynaecology clinic with a complaints of heavy 
menstrual bleeding of 1 year and 6 months duration. This was characterized by increased volume of blood loss as she 
used baby diapars as well as towels to contain the bleeding which was previously contained normally with one sanitary 
pad per day that was only moderately soaked with blood. There was associated history of passage of blood clots. Her 
flow duration equally increased from her usual 4-day flow to 7 to 10 days. There was occasional inter-menstrual 
bleeding which was also heavy. However, her cycle length remained 28 days. There was associated history of 
generalized body weakness, dizziness, palpitations, easy fatigability but there was no fainting or leg swelling. There was 
associated swelling and feeling of a mass at the lower abdomen but there was no anorexia or constipation. There was 
occasional lower abdominal pain but this was neither severe nor cyclical. There was no associated urinary tract 
symptoms. There was no history of post coital bleeding, abnormal vaginal discharge, bleeding diathesis or family history 
of genital tract malignancy. Though she had background primary infertility, she had no history suggestive of 
oligomenorrhea or anovulatory cycle and there was no use of hormonal contraception. She had no history of 
hypertension or diabetes mellitus. She had no past history of seizures and there was no family history. There was equally 
no history of head trauma or any symptoms suggestive of brain space occupying lesion and there was no history of 
fever. At presentation, she was ill looking. Her weight was 51.5kg and height was 1.615m with body mass index of 
19.7kg/m2. She was afebrile with temperature of 36.00c. Her pulse rate was 110 beats per minute and the blood pressure 
was 90/60 mmHg. Her oxygen saturation was 96% at room air. Her respiratory rate was 18 cycles per minute and the 
chest was clinically clear. Abdominal examination showed an 18 weeks size suprapubic mass that was firm, 
multinodular and freely mobile. Vaginal examination showed normal vulva and vagina. There was no bleeding from 
vagina. Her cervix was healthy looking. The uterus was bulky and about 18 week size. There was no adnexal mass. 
Provisional diagnosis of abnormal uterine bleeding possibly due to submucous uterine fibroids at the background of 
primary infertility was made. She was counseled on her condition and was admitted to the gynaecology ward. The 
urgent haematological evaluation showed haemoglobin of 7.1g/dl (haematocrit=21%) and platelet count of 204 x 
109cells/l (figure 1). Clotting parameters were normal (figure 2). The abdominal ultrasound showed anteverted uterus 
that measured 11.43 x 6.68 x 10.56 cm. The myometrium harbored multiple uterine fibroids of various sizes with 
endometrial distortion (figure 3). Hysterosalpingography report showed bilateral tubal blockage (figure 4). Her 
genotype was AA and blood group was O Rhesus ‘D’ positive (figure 5). Her retroviral screening test and Hepatitis 
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screening tests were normal (figure 6). The serum electrolyte, creatinine and liver function tests were essentially 
normal (figure 7). She received 3 units of blood. A day before her proposed myomectomy, she started bleeding from the 
vagina. The bleeding was heavy coming in clots. She was resuscitated with intravenous normal saline. However, 
following administration of 1g of intravenous tranexamic acid, she developed generalized tonic clonic seizures 6 
minutes after. This lasted for about 2 minutes. The seizure was aborted using intravenous10mg diazepam. The second 
episode of seizure occurred 30 minutes after the first and lasted for 1 minute. Intravenous diazepam was equally given 
to abort the seizure. There was associated loss of consciousness and postictal sleep but there was no post seizure loss 
of urinary or faecal continence. She was quickly reviewed by the medical team on duty and oral levetiracetam 500mg 
twice a day was commenced thereafter. She had no other episode of seizure afterwards. Intravenous tranexamic acid 
was discontinued for her. The proposed myomectomy was then postponed pending full evaluation and treatment of 
seizure. The electroencephalography showed no abnormal wave pattern (figure 8). She subsequently had the proposed 
myomectomy after proper evaluation of the seizure with good outcome. She was counseled on the cautious 
administration of intravenous TXA on her in future. 

 

Figure 1 Report of full blood count that showed anaemia with normal platelet counts 

 

Figure 2 Normal clotting  parameters 
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Figure 3 Abdominopelvic ultrasound 

 

Figure 4 Hysterosalpingogram 
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Figure 5 Blood group O Rhesus ‘D’ positive 

 

Figure 6 Negative viral screening tests 
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Figure 7 Normal liver function tests, serum electrolyte and creatinine 
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Figure 8 Result of electroencephalogram 

3. Discussion 

Tranexamic acid, since its discovery, has shown a tremendous value in various discipline of medicine more especially 
in the area of surgery where its role in prevention and control of haemorrhage has reduced the associated morbidity 
and mortality [5].The TXA induced seizure is a scare and calls for caution when clinical presentation requires its use. 
The goal of this report is to add to the body of earlier existing reports so as to increase awareness about seizures 
associated with antifibrinolytic drugs, the prevention measures and readiness to abort the seizures promptly when it 
occurs. Tranexamic acid induced seizure has been extensively documented in the field of cardiothoracic surgery [9–14] 
and rarely reported in different specialties of medicine. In Indonesia, Hapsari and his colleague reported 2 episodes of 
seizure in a parturient during treatment of postpartum haemorrhage following administration of 1gm of intravenous 
TXA which was diluted in 300 cc of ringer lactate solution [15]. The first episode of seizure occurred within 5 minutes 
of administration of the drug and lasted for a period of 3 minutes while second episode lasted for a period of 2 minutes. 
This was almost similar to the finding in our patient who equally received 1gm slow bolus intravenous TXA, developed 
seizure 6 minutes after and a second episode subsequently. Although Woman Trial recommends a bolus of 1gm TXA in 
the control of haemorrhage and even a repeat of another 1gm bolus within 3 hours if the bleeding continued in the 
management of postpartum haemorrhage,[5] seizure might develop in those whose calculated dose of 10mg/kg will be 
far less than 1gm [7]. The weight of our patient was 51.5kg and the required calculated those would have been 515mg 
but she received 1gm as recommended in the Woman Trial [5]. This would have accounted for her seizure. Similarly, 
the seizure that was reported by Shimmura and the study groups in Japan, was probably due to high total dose TXA use, 
previous history of stroke and haemodialysis their patient was undergoing [16]. Though our patient equally received a 
higher dose based on the normal 10mg/kg per dose, there was no past history of stroke and she had no haemodialysis. 
Status epilepticus due to TXA was reported in the United States of America by Sasso and his colleagues [17]. The 
development of status epilepticus was possibly due to abnormally high dose, intravenous 2gm and topical 48gm of TXA 
via irrigation during thoracic laminectomy. This dose was way higher than the dose used for our patient. Multiples of 
antiseizure drugs which included lorazepam, propofol, phenytoin, phenobarbital and Levetiracetam were used to 
control the seizure. However, intravenous diazepam and Levetiracetam were enough to control seizure in our patient 
who had generalized tonic clonic seizure that was not status. In Egypt, Aboul-Fotouh and the study groups reported a 
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fatal status epilepticus induced by tranexamic acid in a 4 year old male child who underwent adenotonsilectomy. 
Intravenous TXA infusion (10 mg/kg over 10 min) was administered after induction of anaesthesia for prophylaxis 
against surgical bleeding. He later died after 18 hours of surgery [18]. Though calculated dose of 10mg/kg TXA was used 
for the child, seizure still developed unlike the high dose used in our patient. While the seizure was in a pediatric patient 
undergoing adenotonsilectomy, our patient was a female adult with abnormal uterine bleeding due to uterine fibroids. 
There could have been other underlying unidentified neurological disorder in the child or possible drug idiosyncrasy. A 
specific increased seizure risk in children using TXA compared to adults has not been established. In the field of 
neurosurgery, multiple seizure episodes due to TXA was reported by Luo and his colleagues in China. The route and 
dose of administration were both intravenous and locally through incision site, 1g each before suture [19]. The dose 
was higher (2gm) compared to 1g which was used for our patient. Incisional application was not used in our patient. 
While this adverse effect of tranexamic acid is rare, it is important to bring to the consciousness of the healthcare 
providers of its occurrence so as to be on guard to promptly treat seizure when it occurs. 

4. Conclusion 

Seizures following intravenous administration of tranexamic acid is rare and high dose has been shown to be a single 
most important factor in its occurrence. It is therefore imperative that standard 10mg/kg dose, diluted and slow bolus 
intravenous TXA be strictly adhered to and anti-seizure drugs handy when the need for its use arises so as to avert the 
associated morbidity and mortality. 
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