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Color vision disturbances secondary to oral tranexamic acid
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1 | INTRODUCTION

Tranexamic acid (TXA) is an antifibrinolytic medication that competi-
tively inhibits the activation of plasminogen to plasmin. As a synthetic
lysine analog, TXA adheres to the lysine binding sites on plasminogen
and subsequently blocks the breakdown of fibrin clots by plasmin.! At
high concentrations, TXA also directly inhibits the activity of plasmin.?

TXA is commonly used to reduce perioperative blood loss during
various surgical procedures (eg, coronary artery bypass grafting and
aortic valve replacement) and has been shown to decrease transfu-
sion requirements when used during surgical procedures.® Addition-
ally, TXA is often used to decrease blood loss during trauma, heavy
menstrual bleeding, hyphema, and various bleeding disorders (eg, fac-

tor VII deficiency).? TXA is available as an intravenous and oral formu-
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Tranexamic acid (TXA) is an antifibrinolytic commonly used to reduce blood loss
due to surgical procedures, heavy menstruation, trauma, bleeding disorders, among
other uses. Possible adverse reactions associated with TXA include abdominal pain,
headache, fatigue, cerebral thrombosis, dizziness, retinal artery occlusion, chromatop-
sia, and more. We present a case of acute color vision disturbance developed soon after
initiation of oral TXA for epistaxis prophylaxis in the setting of factor VII deficiency.
To our knowledge we report the only case of color vision disturbance in a pediatric
patient and the only case after receiving oral TXA. Soon after discontinuing oral TXA
the patient’s altered perception of color vision resolved. The patient was subsequently
discharged home with a prescription for an alternative antifibrinolytic (aminocaproic

acid) and follow-up with neuro-ophthalmology.

antifibrinolytic, factor VIl deficiency, ocular pathology, pediatric, tranexamic acid

lation and can be delivered via a variety of routes (eg, nebulized, oral,
intravenous, and topical).

One subset of patients that TXA often is used in is those with factor
VII deficiency. Factor VIl is a coagulation factor integral for adequate
clot formation. Therefore, a deficiency often leads to a greater propen-
sity to bleed.? In this patient population, TXA is used to mitigate bleed-
ing episodes, most commonly being used for menorrhagia.*>

Although serious adverse reactions to TXA are uncommon, several
incidents of ophthalmologic aberrations have been reported in the lit-
erature. Package inserts for both the intravenous and oral formulations
include warnings for visual and ocular effects, and acquired defective
color vision is listed as a contraindication for the use of intravenous
TXA..7 We present a novel case of color vision disturbance with-
out identifiable ocular pathology in a pediatric patient with factor VII
deficiency following treatment with oral TXA for prevention of further

epistaxis.
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2 | CASE REPORT

A 7-year-old female presented to the emergency department (ED)
for evaluation of acute onset altered color perception. The patient
reported changes in her color vision (chromatopsia), specifically not-
ing that objects appeared oddly colored. She mentions that her mother
was transitioning from purple to white and vice versa. Based on how
the patient describes the altered color perception it seems both eyes
were affected. However, she was not distressed regarding the current
events but more surprised and confused. Past medical history included
factor VIl deficiency, portal hypertension with esophageal varices, aor-
tic stenosis with hyperplasia of the aortic arch, hypertension, sickle cell
trait, and a splenorenal shunt. The patient’s mother reached out to her
hematologist regarding the constellation of ophthalmologic symptoms.
She was instructed to take the patient to the ED for further evaluation.
At that time, the mother had already discontinued TXA.

The patient was evaluated in the same ED 3 days before owing
to an episode of epistaxis that developed spontaneously. During this
visit she was hemodynamically stable with no fever, well appear-
ing, and the nosebleed had resolved before arriving in the ED. The
nosebleed was stopped with application of direct pressure alone by
mother and patient. The patient’s vital signs upon arrival were as
follows: non-invasive blood pressure—151/85 mmHg, heart rate—
91 beats/min, respiratory rate—20 breaths/min, temperature—98.4°F,
oxygen saturation—100%. Labs were collected per pediatric hema-
tology/oncology request, and notable results were as follows: serum
creatinine—0.56 mg/dL (0.3-0.6 mg/dL), hemoglobin—10.8 g/dL (10.6-
13.4 g/dL), platelets—188 k/ulL (200-369 k/uL), elevated international
normalized ratio—1.6 (0.9-1.1), and elevated activated partial throm-
boplastin time—38 seconds (25-36 seconds). Per pediatric hematol-
ogy/oncology, the patient was discharged home with a prescription for
oral tranexamic acid 10 mg/kg 3 times daily for 10 days for prevention
of further epistaxis.

The patient began taking TXA 1 day after being discharged from
the ED. On day 2, midmorning the patient described color vision
disturbances. Pediatric hematology/oncology followed up with the
mother on day 3. They recommended she bring the patient back to
the ED for further evaluation. The mother had already discontin-
ued administration of TXA. In total, the patient received 4 doses of
TXA (2600 mg) before stopping therapy. Upon arrival for her second
ED visit the patient’s vital signs were as follows: non-invasive blood
pressure—127/69 mmHg, heart rate—86 beats/min, respiratory rate—
19 breaths/min, temperature—98.5°F, oxygen saturation—98%. The
ED team consulted the ED pharmacist to determine if this adverse
event may have been caused by TXA. Through a literature search,
the pharmacist noted several cases of color vision defects and retinal
venous and arterial occlusion associated with use of TXA. Based on
this information we felt it was possible that vision disturbances were
due to TXA. Pharmacy recommended discontinuation of therapy and
consultation of ophthalmology for further evaluation of possible ocu-
lar pathology.

Ophthalmology reported to the ED and note that the patient’s eyes

were normal with healthy-appearing optic nerves, no relative afferent

pupillary defect, and no pertinent findings on the dilated fundus exam.
There was no evidence of a focal neurological symptom upon exam-
ination, so further imaging was not ordered. Ophthalmology could
provide no potential etiology for the color vision disturbances and
the patient’s hematologist recommended no further testing. Hema-
tology recommended permanent discontinuation of TXA and cleared
the patient to begin taking aminocaproic acid, an alternative antifibri-
nolytic agent, and to follow up with the patient’s hematologist. Oph-
thalmology instructed the patient’s mother to keep a symptom journal
and to follow up with neuro-ophthalmology in 3 to 4 weeks. Currently,
the patient has not followed up because of the COVID-19 pandemic but
does plan to follow up in the near future. The ED pharmacist followed
up with the patient’s mother 4 months after the second ED visit. The
mother notes no additional issues with color vision disturbances since

stopping TXA and starting aminocaproic acid.

3 | DISCUSSION

We have reported a case of transient color vision disturbance in a pedi-
atric patient after taking oral TXA for prevention of epistaxis, which has
not been previously reported in the medical literature.

In review of previously literature, multiple instances of non-color
vision disturbances after TXA administration have been reported. A
1998 case report discusses an incidence of branch retinal artery occlu-
sion in a 57-year-old female cancer patient who received IV TXA
750 mg twice daily for 5 days for treatment of hemorrhagic cystitis.
The thrombotic effect of TXA was the suspected cause of this blurred
vision and the patient had no further issues after discontinuation.
Two cases of central venous stasis retinopathy were reported in a
case report in 1990 in women treated with TXA for menorrhagia.” A
38-year-old female and 40-year-old female both experienced blurred
vision and loss of vision in the left eye approximately 1 week after
starting TXA 2000 mg IV daily. TXA was discontinued in each patient
and a treatment regimen consisting of prednisone and dipyridamole
was given, and vision returned to normal in both patients within
8-10 weeks.

In 2003, it was reported that a 56-year-old male hemodialysis
patient lost his sight after receiving IV TXA 2000 mg injections daily
for 27 days while being hospitalized for a gastrointestinal tract bleed.©
The TXA injections were discontinued and the patient’s vision was
restored within a few days. This patient had experienced a similar
instance of visual impairment 4 months prior when he also received
TXA to treat a bleeding ulcer, which strengthened the authors’ conclu-
sion that the TXA was the cause of his vision loss. It was hypothesized
that the patient received a TXA overdose because of a failure to adjust
the dose based on his renal function.

Regarding color vision disturbances specifically, to our knowledge,
only 1 case has been reported. A 58-year-old male experienced color
vision disturbances after receiving IV TXA in 2006.1 This patient
underwent en bloc vertebral resection for a thoracic chordoma and
received TXA in order to minimize transfusion requirements and blood

loss during a 2-part surgery performed with a 38-hour gap in-between
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(TXA 1360 and 1840 mg administered intravenously, respectively).
While recovering in the ICU after extubation, the patient reported that
all objects appeared green. The extent of this color vision disturbance
gradually diminished until the patient’s vision returned to normal on
the second postoperative day. As with the patient case that we have
reported, this patient underwent an ophthalmologic exam that found
no abnormalities. After ruling out other potential causes, the authors
of this case report hypothesized that the vision changes resulted from
a pharmacodynamic effect of TXA on retinal cone cells.

Although evidence of similar adverse ophthalmologic effects related
to the use of TXA exists in the literature, we have detailed a unique case
inwhich a pediatric patient experienced a considerable color vision dis-
turbance after taking oral TXA. Additionally, our patient did not exhibit
any identifiable ocular pathology and because of her hematologic dis-
order she represents a subpopulation of patients more likely to receive
oral TXA.

4 | CONCLUSION

To our knowledge this is the first case of color vision disturbance in a
pediatric patient treated with oral tranexamic acid. Current literature
supports the assertation that TXA has the potential to cause ophthal-
mologic adverse effects with the intravenous and oral formulations.
However, our case is unique in that the patient developed ocular man-
ifestations secondary to the oral formulation of TXA and the patient is
pediatric. Further investigation is needed to better elucidate why TXA
may cause color vision disturbances. At this time physician and non-
physician healthcare practitioners should be aware of this uncommon
but possible adverse event.
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