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Purpose: We present a case of levetiracetam-induced corneal edema. To the best of our knowledge, this is the first documented case
of bilateral reversible corneal edema secondary to levetiracetam use.

Patients and Methods: A 59-year-old woman was referred to the ophthalmology department with a few weeks’ history of bilateral
blurring of vision. She is a known case of secondary progressive multiple sclerosis, and she was started on levetiracetam by her
neurologist a few weeks prior to referral in view of new seizure activity. Examination revealed bilateral clinically evident corneal
edema, which was documented on corneal topography.

Results: Upon levetiracetam dose reduction, symptoms started to improve and eventually the medication was stopped altogether. The
patient’s vision and corneal edema normalized on follow-up.

Conclusion: This novel side effect should be kept in mind when a patient who is on levetiracetam presents with corneal edema as this
can avoid misdiagnosis and unnecessary interventions.
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Introduction

We present a case of levetiracetam-induced corneal edema. To the best of our knowledge, this is the first documented
case of this medication side-effect. Levetiracetam is an anti-epileptic medication that is used both as monotherapy in the
treatment of focal epilepsy and as an add-on agent for complex or generalised epilepsy. Its mechanism of action is still
not completely understood. One of its modes of action is mediated via adherence to synaptic vesicle 2A. This mediates

calcium-dependent neurotransmitter release.'~

Case Report/Case Presentation
We present a case of a 59-year-old lady with a twelve-year history of secondary progressive multiple sclerosis who was
referred to ophthalmology with a few weeks’ history of bilateral blurring of vision.

The patient had no past ophthalmic history and no drug history other than the anti-epileptic medications related to her
multiple sclerosis. Previously documented ophthalmic examinations did not reveal any signs of Fuchs' endothelial
corneal dystrophy, and the patient has no family history of corneal pathology.

The patient had been on amantadine therapy at a dose of 100mg twice daily for the past 7 years and was started on
levetiracetam 250mg twice daily as an add-on agent. Visual deterioration was experienced shortly after commencement
of levetiracetam therapy for a breakthrough seizure.

On examination, the patient’s best corrected visual acuity was 0.5 logMAR right eye and 0.5 logMAR left eye. Slit-
lamp examination revealed corneal edema (shown in Figure 1) involving both eyes and absence of uveitis. Corrected
intraocular pressures were 16mmHg right eye and 18mmHg left eye. Corneal topography was performed which
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Figure | Right corneal picture showing corneal oedema with descemet membrane folds. Patient on levetiracetam.

confirmed bilateral significant corneal thickening with a right central corneal thickness of 936um and left central corneal
thickness of 1134um (shown in Figure 2). The rest of the eye examination was normal.

Since amantadine is a known cause of corneal edema,®” it was agreed with the patient and her caring neurologist to
switch from amantadine to lamotrigine. Levetiracetam therapy was continued at this stage. No improvement in vision
was noted two months after this change in treatment. The patient expressed the wish to temporarily stop levetiracetam on
a trial basis in view of the direct temporal association between the onset of symptoms and the commencement of the
medication.

Amantadine was re-introduced, while levetiracetam dose was tapered. Improvement in vision was noted a few days after
levetiracetam dose reduction. Levetiracetam was stopped altogether, and the patient remained on amantadine and lamo-
trigine. A provisional diagnosis of levetiracetam-induced corneal edema was made at this stage. Her vision normalized and
repeat corneal topography six months after stopping the levetiracetam showed a right central corneal thickness of 567um
and a left central corneal thickness of 573pm, (shown in Figure 3) and a visual acuity of 0.2 logMAR both eyes. Slit-lamp
examination confirmed clear cornea and the absence of corneal guttata in either eye (shown in Figure 4).

The patient was examined again thirteen months after the first presentation. No further changes in her medications
were made, and her vision had remained stable at 0.2 logMAR in both eyes. Repeat corneal topography showed no
further changes.

Discussion

The primary function of corneal endothelium (CEN) is maintenance of constant corneal thickness and transparency. This
is achieved via tight junctions that form a barrier to diffusion of electrolytes and water from the anterior chamber across
the CEN to the corneal stroma, and via active transport of electrolytes (and passive flow of water) from the corneal
stroma to the anterior chamber.’

It has been shown in different corneal models (bovine, rabbit and human) that calcium is involved in endothelial
regulation of ion and fluid transport.® Exposure to a hypotonic environment triggers cells to perform a regulatory volume
decrease, which is mediated via calcium release from intracellular stores. On the other hand, perfusion with a calcium-
free medium results in disruption of endothelial tight junctions, resulting in loss of barrier function with consequent
corneal edema.’

Since some calcium channel blockers influence corneal endothelial calcium levels, these agents have been used
experimentally to elucidate corneal function. While some agents clearly diminish corneal endothelial function and may
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Figure 2 Corneal topography of the patient on levetiracetam treatment showing generalised increased corneal thickness. (A) Corneal topography right eye showing right
apical thickness of 936um (B) Corneal topography left eye showing left apical thickness of | 134pum.
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Figure 3 Corneal Topography of patient off levetiracetam treatment showing normal corneal thickness. (A)Corneal topography right eye showing right apical corneal
thickness of 5721 (B)Corneal topography left eye showing left apical corneal thickness of 577um.
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Figure 4 Right corneal picture showing clear cornea. Patient off levetiracetam.

consequently cause corneal edema (for example, nifedipine and diltiazem), other calcium channel blockers have no effect
on the corneal endothelium. These results suggest that L-type calcium channels are the type predominantly expressed in
corneal endothelial cells.’

In this case, the two drugs of interest were amantadine and levetiracetam. There are documented cases of amantadine-
associated corneal endothelial cell dysfunction with resultant cornea edema™>* in the literature and, therefore, amantadine
was stopped first. The patient’s symptoms did not improve after stopping this medication. Since the patient started
experiencing blurred vision shortly after starting levetiracetam, amantadine was re-started and she underwent
a levetiracetam cessation trial, which resulted in resolution of her symptoms and reversal of her corneal edema. The
exact time interval between the initiation of levetiracetam and the development of corneal oedema cannot be accurately
ascertained since the patient presented for an ophthalmic consultation after having been symptomatic for a few weeks.
However, her symptoms improved within days of stopping the levetiracetam.

The temporal correlation between the initiation and cessation of levetiracetam treatment, the onset and resolution of
symptoms, and the clinical and topographic corneal findings points towards a direct association between corneal edema
and levetiracetam use.

Levetiracetam is a newer generation anti-epileptic agent with high bioavailability. It is excreted unchanged in the
kidneys with no effect on the cytochrome P450 enzyme system and therefore has very low interaction with other
medications.”® For these reasons, its use in seizure control is increasing, both as a sole agent and as an add-on
medication.”

While the mechanisms of action of levetiracetam are incompletely understood, it has been shown that one mechanism
of action of levetiracetam is inhibition of N, P and L-type calcium channels in the brain, which results in reduced calcium
release from intracellular stores and consequently reduced intracellular calcium levels.” Given the key roles played by
calcium in corneal endothelial physiology, this mechanism of action of levetiracetam is a plausible mechanism, which
can explain the corneal side-effect experienced by our patient when the medication was used. Specular microscopy of the
patient, performed after resolution of her corneal edema showed a right corneal endothelial cell count of 1357 cells/mm?
and a left corneal endothelial cell count of 1299 cells/mm? (endothelial cell count normal range: 1500-3500 cells/mm?).
Taking into consideration the low corneal endothelial cell count, our patient may have been at higher predisposition to
medication-induced corneal edema than patients with normal endothelial cell counts. Moreover, other factors, such as
genetic variables cannot be excluded in this case.
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Conclusion

This case is of value as it is the first documented case of corneal edema that was associated with levetiracetam use.
Awareness of this side-effect is vital to avoid misdiagnosis and unnecessary interventions. Corneal transplant surgery,
with all its associated risks, was being considered in this case since primary corneal failure was the main differential
diagnosis.
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