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Corneal edema from amantadine toxicity in child with fetal
alcohol syndrome
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ABSTRACT

Amantadine has been used in both neurology and
psychiatry for an increasingly wide array of clinical
indications, often with significant success in managing
difficult-to-treat neurological, developmental, and
psychiatric disorders with ongoing research into its
potential benefit for many more, often entirely unrelated
health conditions. The authors summarize the literature
to date which describes corneal edema as a less well-
known potential adverse effect of this medication,
particularly in children and adolescents. We present a
case in which the timely identification of bilateral corneal
edema for a child taking amantadine over the course of
three years for the treatment of psychiatric and behavioral
problems associated with fetal alcohol syndrome, who
has resolution of corneal edema following amantadine
discontinuation.
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INTRODUCTION

The mechanism of action of amantadine is related
to its antagonism of the N-methyl-pD-aspartate (NMDA)
receptor, effectively inhibiting the release of glutamate,
thus preventing the toxic effects of excess glutamate,
which has been implicated in the pathogenesis of many
psychiatric disorders and neurodegenerative diseases [1].
Amantadine has been shown to provide neuroprotective
benefit by the following mechanisms: (1) anti-
inflammatory properties, mainly by inhibiting the release
of proinflammatory cytokines; (2) increasing the level of
glial cell-derived neurotropic factor; and (3) inhibiting
NMDA receptors [2]. Amantadine’s pharmacological
actions are unique in combining dopaminergic and
glutamatergic properties, which account for its benefit
for both Parkinsonian symptoms and levodopa-
induced dyskinesias, in addition to less well-defined
pharmacological effects, including anticholinergic and
serotonergic activity [3, 4].

Amantadine was initially developed for its antiviral
properties, demonstrated to have anti-influenza A
activity in 1966 [5]. Then, a woman with Parkinson’s
disease observed significant improvement of symptoms
after taking amantadine for antiviral purposes, following
which a clinical study on 163 patients resulted in a
positive outcome in reducing tremors and dyskinesias,
improving muscle control and lessening rigidity [6]. In
the five decades since Amantadine was U.S. Food and
Drug Administration (FDA) approved for Parkinson’s
disease, amantadine has been investigated for use in
various additional indications, including traumatic brain
injury, spinal cord injury, multiple sclerosis, Huntington’s
disease, catatonia, cutaneous pain, cancer, diabetes,
obesity, cocaine abuse, treatment resistant depression,
obsessive compulsive disorder, schizophrenia, and drug-
induced extrapyramidal symptoms including tardive
dyskinesia [4].

Amantadine is often prescribed off-label for behavioral
and psychiatric disorders, reported to be generally
well-tolerated in children, is considered to have an

International Journal of Case Reports and Images, Volume 16, Issue 2, 2025 Jul-Dec; Pages 1-6. ISSN: 0976-3198



EDORiUM_]ournaIs

Int J Case Rep Images 2025 Jul-Dec;16(2):1-6.
www.ijcasereportsandimages.com

acceptable side effect profile, and assumed safe for long-
term administration [7]. Two randomized controlled
trials of amantadine were conducted in children and
adolescents, with one reporting reduction of irritability
and hyperactivity in autism spectrum disorder at a mean
dose of 100 mg BID (twice daily) for one month, and
the other showing reduction in symptoms of attention
deficit hyperactivity disorder (ADHD) at a mean dose
between 100 and 150 mg once daily [8, 9]. In addition,
one open-label trial of amantadine for impulsive and
aggressive behaviors in eight hospitalized children (4—12
years of age) with developmental disabilities, refractory
to other treatments, reported improvement in all eight,
with marked clinical improvement in four [10]. The so-
called Matthews Protocol was first introduced in 2017,
where clinical studies demonstrated that a combination
of oxcarbazepine and amantadine significantly lowered
the risk of re-hospitalization in children with disruptive
mood dysregulation disorder (DMDD) who had been
hospitalized for severe irritability and recurrent outbursts
[11].

Amantadine-induced corneal edema is a rare but
significantadversedrugreactionthatwasfirstdocumented
in a 1990 case report for which the therapeutic indication
was influenza A [12]. The phenomenon was not more
deeply revisited in scholarly work until well into the
2000s, as amantadine gradually increased in use as a
treatment for Parkinson’s disease and later for other off-
label indications. Currently, amantadine-induced corneal
edema has been identified and published in at least 33
other instances, most of which constitute individual case
reports, mainly involving adult patients [13].

Of note is a 2010 cross-sectional study involving 169
patients taking amantadine for Parkinson’s disease,
in which outcomes of central corneal thickness and
endothelial cell density were measured, ultimately
concluding thatamantadineis morelikely to have anegative
impact on corneal endothelial cells in a dose-dependent

Table 1: Pediatric case reports of corneal edema with amantadine

Author Amantadine dose,

duration

Age

Disorder(s) treated with
amantadine therapy
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manner when used long term [14]. Most published case
reports assert that corneal edema resolves completely
upon amantadine discontinuation, however a few cases
demonstrate irreversible corneal edema, particularly when
the corneal edema was prolonged [15, 16].

Among the existing literature on amantadine-
induced corneal edema, only five pediatric cases have
been published, all of which describe recovery after
discontinuing amantadine [16—20] (Table 1).

CASE REPORT

Eva is a typically delightful, engaging, and energetic
9-year-old African American female who was referred for
psychiatric evaluation, with request for a second opinion.
Chief complaints were “extreme irritability” with repeated
episodes of reactive aggression, prolonged tantrums, low
frustration tolerance and poor impulse control. Eva had
significant anxiety, dissociative episodes, distractibility,
risk-taking behaviors, defiance, resistance to change and
difficulty with transitions. She was noted to be easily
influenced by others, would often mimic the behaviors
of others, exhibited sexual acting-out behaviors, and was
overly friendly with strangers, including adults.

Developmental history is significant for biological
mother with intellectual disability who used alcohol
during pregnancy, noted to have poor nutrition, lack
of prenatal care, and was unhoused. Eva was born by
C-Section prematurely at 32 weeks due to placental
abruption, with a birth weight of 3.2 1bs. She was adopted
immediately after birth, discharged from the hospital
after a brief stay and thereafter cared for in the home
of her adoptive parents, with whom she developed solid
bonding with secure attachment. Pediatric well-child
visits demonstrated that Eva was achieving developmental
milestones as expected, accounting for prematurity.

Time to resolution
after stopping
amantadine

Concurrent psychiatric
medications

Chao, 2022 8 100 mg, 10 months ADHD, intellectual disability = Clonidine, 2 weeks
[16] and tardive dyskinesia lisdexamfetamine,

secondary to risperidone divalproex sodium
Hughesetal., 14 300 mg, Unspecified developmental Quetiapine, trazodone 10 days
2004 [17] unspecified delay, psychiatric and

behavioral problems
Pond et al., 12 200 mg, 4 months ~ ADHD, posttraumatic stress ~ Quetiapine, buproprion 10 days
2009 [18] disorder
Santiago- 16 300 mg, 6 months  Bipolar disorder, None 1 month
Caban et al., extrapyramidal effects
2012 [19] secondary to antipsychotic
Beranetal, 14 200 mg, 6 months  Post-surgical resection of None 2 months
2018 [20] meduloblastoma
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Medical history included diagnoses of fetal alcohol
syndrome based on dysmorphic features, KDM5B
gene mutation with genetic deletion of 2qi14.2-q14.3
(including 447 kb), premature adrenarche, wheat/gluten
intolerance, psoriasis, low vitamin D level, iron deficiency,
chronic constipation, and insomnia. Pharmacogenomic
testing shows P450 CYP2D6 and CYP2C19 intermediate
metabolizer status, and serotonin 2A/2C receptor HTR2C
genotype which is associated with a decreased response
to selective serotonin reuptake inhibitors.

Psychiatric history includes diagnoses of separation
anxiety, attention deficit hyperactivity disorder (ADHD)
inattentive type, fetal alcohol syndrome (FAS) and
borderlineintellectual functioning. Shehad tried and failed
multiple medications (with reason for discontinuation)
of mixed amphetamine salts, atomoxetine, clonidine,
topiramate, trazodone, aripiprazole, risperidone (all with
behavioral worsening), methylphenidate (psychosis),
escitalopram (ineffective), duloxetine (hives), and
quetiapine (swelling of tongue and face). Haloperidol
with benztropine to prevent extrapyramidal symptoms
was helpful but discontinued due to concern of potential
long term side effects. Finally, Venlafaxine ER (extended
release) was selected due to pharmacogenomic testing
results, providing modest but short-lived benefit for
anxiety and irritability.

The Matthews Protocol—a combined regimen of
oxcarbazepine and amantadine, an off-label regimen
originally demonstrated to treat extreme irritability
associated with DMDD—was then requested by Eva’s
motherafter sheheard about its purported benefitin a fetal
alcohol syndrome support group. Following consultation
with a clinical pharmacist, oxcarbazepine was prescribed
at 150 mg BID, then amantadine was added at 25 mg
BID and eventually titrated to 100 mg BID. This regimen
provided significant benefit with improvements in mood,
anxiety, dissociative episodes, irritability, tantrums,
anxiety, attention span and learning.

However, episodic aggressive outbursts continued
to recur episodically over the course of the next 2.5
years, resulting in several psychiatric hospitalizations.
Incremental dose increases of oxcarbazepine up to 1500
mg (given in 3 times daily divided dose) and amantadine
up to 200 mg BID, which led to improvement in moods
and behaviors, but typically lasting only a few months.
Finally, guanfacine ER was added, helping to improve
sleep as well as alleviating a chronic motor tic of the
eyelid.

Neurological symptoms began to emerge at age
12, about 3 years after starting the oxcarbazepine and
amantadine regimen, starting with the sudden onset of
dramatic, large-amplitude myoclonic jerks of both upper
and lower extremities which waxed and waned in intensity,
both at rest and during sleep. Initially, their pharmacist
suspected this might be due to oxcarbazepine, so the dose
was lowered to 900 mg daily in divided doses, however
motor movements subsequently worsened. Additional
new onset concerns reported during this time included
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dependent edema of the lower extremities, migratory
joint pain, ataxia, slurred speech, and weight loss of 10
pounds despite good appetite and caloric intake.

Comprehensive medical workup included
rheumatology consultation which ultimately found
no identifiable cause for the tremors. Investigations
included brain MRI, lumbar puncture, and labs
including autoimmune encephalitis panel, complete
blood count (CBC), comprehensive metabolic panel
(CMP), creatine kinase (CK), c-reactive protein (CRP),
Antistreptolysin O (ASO) titer, serum ceruloplasmin, 24-
hour urine copper collection, zinc, lead level, and thyroid-
stimulating hormone (TSH), the results of which were
all unremarkable. Neurology subsequently prescribed
gabapentin 100 mg BID, which resulted in a moderate
reduction of tremor intensity.

Then came the report that Eva was “losing her vision.”
Shortly after discharge home from the pediatric intensive
care unit, Eva developed the acute onset of partial vision
loss, found on initial ophthalmologic exam to be affecting
only the central vision of the left eye. However, within a
period of only a few weeks this had progressed to include
central vision loss in the right eye, along with now total
loss of vision in the left eye. Eva was fortunate to get an
expedited referral to an experienced corneal specialist who
diagnosed bilateral keratoconus (a disorder characterized
by progressive corneal thinning, with onset typically in
the teens or early 20s) and corneal edema (a.k.a. corneal
hydrops), defined as an increase in corneal thickness due
to the accumulation of extracellular fluid in epithelium
and stroma resulting in loss of corneal transparency.

It was concluded that the most likely cause of Eva’s
corneal edema was amantadine toxicity. It was also noted
that corneal endothelial cell density was probably about
half normal for age, which they postulated as a potential
explanation as a reaction to amantadine. Treatment
recommended at that point included hypotonic eye
drops 4 times a day to help pull the fluid out of the
cornea, followed by corneal collagen cross-linking, a
minimally invasive procedure that can be used to treat
corneal edema, particularly in cases of keratoconus, by
strengthening the cornea and potentially halting disease
progression.

After tapering and stopping amantadine over a
period of two weeks, Eva began experiencing an acute
exacerbation of psychiatric symptoms, once again
experiencing dissociative symptoms and now also
expressing what was interpreted as paranoid delusions,
all of which improved with low dose lorazepam and
olanzapine. During this interval it is reported by family
that Eva’s vision began to gradually return to normal.
Follow-up ophthalmologic examination performed three
months after the discontinuation of amantadine showed
resolution of the corneal edema, with visual acuity
substantially improved from 20/600 to 20/40. This and
subsequent examinations continued to note probable
bilateral keratoconus, however it could not be determined
whether this was idiopathic or medication induced.
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DISCUSSION

Eva’s diagnoses of ADHD, fetal alcohol syndrome, and
intellectual disability belied significant behavioral issues
of extreme irritability with reactive aggression, prolonged
tantrums, dissociative states and poor impulse control. Eva
was initially prescribed multiple psychotropic medications
from various drug classes, most of which caused either
behavioral worsening or adverse effects. Once Eva was
started on an oxcarbazepine-amantadine combination per
the Matthews Protocol, significant benefits were noted,
including reduced irritability, fewer tantrum episodes and
improved focus and learning. After the amantadine dose
was gradually titrated up to 200 mg twice daily, dissociative
episodes were eliminated, with much-improved behavioral
stability overall. This amantadine dose was maintained
for about three years before signs of corneal edema
emerged. Fortunately, within three months of amantadine
discontinuation, corneal edema had resolved, and visual
acuity was restored.

Eva’s caseisinteresting and unique for several reasons.
Compared to other documented pediatric cases of
amantadine-induced corneal edema, she took a relatively
high dose of amantadine (400 mg daily) for a significantly
longer duration (three years). The onset of bilateral vision
loss occurred later than one might expect, and it is possible
that this can be attributed to pre-existing keratoconus, co-
administration with either oxcarbazepine or guanfacine,
or some other unique-to-her factor, which differed from
previous pediatric cases [21]. It is also notable that Eva’s
corneal edema was indeed reversible within a few months
of amantadine discontinuation, making the so-theorized
“dose-dependent” nature of amantadine-induced corneal
edema somewhat less clear.

Though Eva’s exam findings were less severe than
many cases of corneal edema at the time they are initially
identified and diagnosed, her parents were fearful of
the worst-case scenario. If corneal edema is severe or
untreated it can result in permanent loss of vision or even
blindness. Figure 1 shows an example of a corneal optical
coherence tomography scan revealing chronicirreversible
corneal edema requiring surgical intervention [22].
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Figure 1: Irreversible corneal edema on optical coherence

tomography scan.

Source: Ghazal et al., 2023 [22]. Available via license Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International.
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It should also be noted that Eva reached her historically
most optimal level of mood and behavioral stability while
taking the oxcarbazepine-amantadine regimen. While
returning to this regimen is obviously out of the question
for her, the much-enhanced quality of life which Eva
experienced while taking it does pose the question as to
whether a mirroring treatment with a similar mechanism
of action could theoretically approach comparable
benefits while avoiding similar serious adverse events.

CONCLUSION

Children with emotional dysregulation associated with
neurodevelopmental conditions including fetal alcohol
syndrome present especially challenging cases for family
and clinicians alike. In this population it is not unusual
for standard treatments to be found ineffective. Thus,
it is no wonder that less commonly utilized drugs like
amantadine—which represent so much deeper a reach
into the child psychiatrist’s toolbox—are being more
often considered and prescribed off-label, despite a lower
evidence base in comparison to standard treatments and
with less well-known adverse effect profiles, particularly
in specialized patient populations.

Given the recent emergence of amantadine as a
treatment option for pediatric mood dysregulation or
irritability, it is imperative that practitioners be cognizant
of the risk for corneal edema. Because amantadine toxicity
is a rare phenomenon, prescribers may fail to recognize
amantadine toxicity and delay drug discontinuation,
which in turn reduces the outlook for recovery. Efforts
should be made to increase awareness and develop
screening and/or monitoring guidelines for corneal
edema when prescribing amantadine. With preventative
safeguards in place, the demonstrated promise of
amantadine as a viable treatment option may not be lost
for fear of this potentially debilitating adverse effect.
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