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Bilateral corneal edema associated with amantadine
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46-year-old man was referred by an oph-
Athalmologist to an ophthalmology clinic

in a tertiary care hospital for severe bilat-
eral corneal edema. He presented with painless,
progressive loss of visual acuity over the course
of three months. His ocular and family history
was unremarkable, with previous 20/20 best-
corrected visual acuity in each eye. The patient
had a history of depression, vasculopathy (i.e.,
erectile dysfunction, dyslipidemia and pulmonary
embolism), type 2 diabetes mellitus, osteoarthritis,
irritable bowel syndrome and sleep apnea. At the
time of presentation, he was taking bupropion,
metformin, rosuvastatin, clomiphene, amantadine,
niacin, warfarin, zopiclone and ketotifen.

At the time of his initial consultation (day 1),
his best-corrected visual acuity had deteriorated
to 20/60 in each eye (timeline in Appendix 1, avail-
able at www.cmaj.ca/lookup/suppl/doi:10.1503/
cmaj.140542/-/DC1). He had been prescribed flu-
orometholone drops four times daily by the refer-
ring ophthalmologist for inflammation; the drops
were stopped one week before his visit. On slit-
lamp examination, moderate bilateral corneal
edema with Descemet folds was seen (Figure 1).
Pachymetry and anterior segment optical coher-
ence tomography showed increased central cor-
neal thickness (Figure 2). Of note was the very
central location of the edema in each eye and
an unaffected peripheral cornea. The rest of the
examination was unremarkable.

We prescribed acyclovir 400 mg orally five
times daily, loteprednol 0.5% drops four times daily
(a weak steroid) and sodium chloride ointment
nightly for possible bilateral herpetic endotheliitis.

On day 7, the loteprednol drops were replaced
by a stronger steroid, prednisolone acetate 0.5%
drops four times daily, because the patient had not
experienced substantial improvement in vision.
On day 28, his intraocular pressure had increased,
with no other important changes found on exami-
nation of his eyes. This increase was likely sec-
ondary to the use of steroid drops and was first
treated with dorzolamide-timolol drops and later
with travoprost brimonidine 0.2%—timolol drops
(to lower intraocular pressure).
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Puzzled by the etiology of this corneal edema
and lack of response to treatment, we reviewed
the patient’s medical and medication history.
He had been taking oral amantadine for three
years (200 mg/d). He had a 19-year history of
treatment-resistant depression, and amantadine
had been added as an augmentative agent.

After discussion with the patient’s psychiatrist,
amantadine was stopped on day 38. On day 44,
corneal thickness had decreased. By day 92, the
corneal edema had resolved, with improvement
of best-corrected visual acuity to 20/20 in each
eye and clear corneas on slit-lamp examination
(Figure 3). Intraocular pressure had stabilized
within the normal range by day 120. Pachymetry
was repeated four months after amantadine was
stopped, and corneal thickness had stabilized
within the normal range (Figure 2C). Specular
microscopy showed low endothelial cell density
in both eyes at five-month follow-up (right eye:
702 cells/mm?; left eye: 707 cells/mm?) (Figure 4;
Appendix 2, available at www.cmaj.ca/lookup/
suppl/doi:10.1503/cmaj.140542/-/DC1).

Discussion

Amantadine hydrochloride is a dopaminergic ago-
nist originally developed for prevention and treat-
ment of influenza A.' It has a variety of effects on
the brain, influencing dopamine, monoamine oxi-
dase and N-methyl-D-aspartate receptors, and has
been investigated for several neuropsychiatric con-
ditions.? It is indicated as a treatment for Parkinson
disease, as well as for drug-induced extrapyrami-
dal adverse effects.! Off-label uses include treat-
ment of attention-deficit/hyperactivity disorder
and fatigue associated with multiple sclerosis,
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commonly prescribed neuropsychiatric drug.

e Bilateral corneal edema is a rare adverse effect of amantadine, a

e Corneal edema secondary to amantadine use may have a delayed
presentation; damage may be irreversible if left unrecognized.

e Current medications should be carefully reviewed in patients with
acute bilateral visual loss, especially in those taking amantadine.
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Figure 1: Slit-lamp biomicroscopy images showing moderate central corneal edema in the right eye (also seen in the left eye) of a
46-year-old man with progressive bilateral vision loss. Descemet folds (arrow), seen as small wrinkles in the posterior cornea, suggest

corneal edema.
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Figure 2: Pachymetry results showing corneal thickness in the left eye (A) before, (B) one week after
and (C) four months after amantadine was discontinued. The colours correspond to the range of cor-
neal thickness. Normal cornea thickness is about 550 pm (green to blue) with the thinnest area in the
centre. The purple colour centrally in A and B indicates increased corneal thickness. The images show
resolving corneal edema over time after amantadine was stopped. Image D shows the difference in
corneal thickness between time points A and C.
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and more recently as an augmentative agent for
treatment-resistant depression.> Ocular adverse
effects are rare (< 1%) and include corneal
edema,*” visual disturbances secondary to punc-
tate subepithelial opacities, oculogyric crises, ker-
atitis and mydriasis.’

Causes of corneal edema

The list of possible causes of bilateral edema is
extensive. The most common cause in this patient’s
age group is endothelial disorders, in particular
Fuchs endothelial dystrophy. Other causes include
pseudophakic bullous keratopathy, herpetic endo-
theliitis, trauma, and medications or toxins.’

Given the patient’s ocular history, we first sus-
pected herpetic endotheliitis. Medications were
reviewed for corneal toxicity, after the conditions
failed to respond to initial steroid treatment. On
review of the literature, we found that most cases of
corneal edema secondary to amantadine use present .
with progressive visual loss within weeks to months  Figure 3: Slit-lamp biomicroscopy image of the patient's right eye showing a
of starting amantadine, are not dose-dependent  clear cornea, four months after discontinuation of amantadine. The bilateral
and are reversible within weeks on discontinuation  €dema resolved within six weeks after amantadine was stopped.
of therapy, with some exceptions.>® In one report,
resuming amantadine use led to acute recurrence
of corneal edema, which suggests a causal relation.’ A B
Our patient had been taking amantadine for more % 4 6 8 10 12 APEX H %4 8
than three years before corneal edema developed. 7 T I"I"l

Interestingly, our patient was taking bupropion

8§ 10 12 APEX

- . . 5
at the same time, another dopamine agonist asso- . =
ciated with reversible corneal edema.!® Recently, -
a study from the US Food and Drug Administra- 200 400 B0 800 1000 AREA 200 400 600 800 1000 AREA
tion suggested that 0.03% of reported adverse CD 702 Y 23 HEX cD 707 cv HEX 34
effects from bupropion were corneal edema and NUM 26 PACHY 627 SD 333 NUM 32 PACHY £53 SD 453

that, of those cases, amantadine was the top drug | AVE 1424 MAX 2085 MIN 783 AVE 1414 MAX 2283 MN 97
being taken concurrently (6/14 patients).! It is -

possible that the two drugs may have been syner-
gistic in causing corneal edema.

Pathophysiology

The pathophysiology of amantadine-induced cor-
neal edema is unclear. The mechanism likely
involves endothelial damage, based on specular
microscopy and histopathologic findings showing
loss of endothelial cells in the affected cornea
reported in other cases.*®® The toxic effect of
amantadine on endothelium was seen in one
report showing atrophy of the endothelial layer,
as well as rare endothelial cells on light micros-
copy.® The endothelial cell density in our patient
measured at five-month follow-up was low with
enlargement of remaining cells, suggesting per-
manent loss (Figure 4). We do not have a baseline
measurement of endothelial cell density for this
patient; however, the ocular and family ocular his-

Figure 4: Specular microscopy images showing the corneal endothelium, with

. each green dot corresponding to an individual cell. Decreased endothelial cell

tory was unremarkable, with no reason to suggest  gongity is seen in the (A) right (702 cells/mm2) and (B) left eye (707 cells/mm?)

pre-existing endothelial damage. at five-month follow-up. The normal cell density for this patient’s age group is
In 2007, a database review involving 5.8 million ~ between 2300 and 3100 cells/mm?.
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patients taking amantadine showed that corneal
edema or Fuchs endothelial corneal dystrophy was
diagnosed in 0.27% of patients within two years of
starting the medication, indicating a relative risk of
1.7." As most of these cases had been diagnosed as
idiopathic corneal edema or Fuchs endothelial cor-
neal dystrophy, a failure to associate the onset with
drug use is evident, which leads us to believe that
the complication may be underreported.

Initial assessment

Patients presenting to a primary care physician’s
office with progressive bilateral visual loss require
an initial visual assessment, including visual
acuity (with and without pinhole correction),
confrontational visual fields, red reflex and rela-
tive afferent pupillary defect (swinging light test)
to document the patient’s baseline visual status.
Bilateral visual loss can be caused by refractive
error, media opacity (e.g., cornea, lens, anterior
chamber, vitreous), retinal or optic nerve damage,
or neurologic deficits.

Patients with corneal edema may have a loss
of corneal clarity with a decreased best-corrected
visual acuity that does not substantially improve
with pinhole correction. Their posterior examina-
tion will be intact with a preserved red reflex and
the absence of an afferent pupillary defect.
Patients with unexplained bilateral visual loss
that does not return to normal with pinhole cor-
rection require a thorough medication review and
prompt referral to ophthalmology.

Conclusion

We highlight a rare ocular adverse effect associ-
ated with a common neuropsychiatric drug. The
complication may be underreported and, if left
unrecognized, may lead to irreversible endothe-
lial damage. It is important to consider medica-
tions as part of the differential diagnosis in patients
presenting with bilateral corneal edema causing
progressive visual acuity loss, especially if they
are taking amantadine and do not respond to
medical treatments.
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The section Cases presents brief case reports that
convey clear, practical lessons. Preference is given
to common presentations of important rare condi-
tions, and important unusual presentations of
common problems. Articles start with a case pre-
sentation (500 words maximum), and a discussion
of the underlying condition follows (1000 words
maximum). Visual elements (e.g., tables of the dif-
ferential diagnosis, clinical features or diagnostic
approach) are encouraged. Consent from patients
for publication of their story is a necessity. See in-
formation for authors at www.cmaj.ca.




