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To the editor
Prior studies have evaluated levodopa as an adjunct to occlusion therapy in the treatment of
amblyopia.1–9 Improvement in visual acuity after completion of a course of levodopa has
been reported; however, regression has occurred in several studies after stopping the
medication.4, 6 Reported side effects of levodopa were mild. They have included nausea,
headache, fatigue, mood changes, emesis, dizziness, dry mouth, decreased appetite, and
nightmares.

In preparation for conducting a phase 3 randomized trial, we conducted a prospective
randomized pilot study to provide a preliminary assessment of the efficacy and safety of two
doses of levodopa combined with daily ocular occlusion therapy of the fellow eye in older
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children and teenagers with residual amblyopia from strabismus, anisometropia, or both
combined.

Methods
Institutional Review Boards approved the study and written consent was obtained from
parents. Eligibility criteria included age 8 to <18 years, best-corrected visual acuity in the
amblyopic eye between 67 and 18 letters inclusive (approximately 20/50 to 20/400)
measured with the electronic early treatment diabetic retinopathy study (E-ETDRS)
method,10 fellow eye best-corrected visual acuity of 78 letters or better (approximately
20/25 or better), and the presence of, or history of, strabismus and/or anisometropia. At the
time of enrollment, subjects were required to have been treated with at least 2 hours per day
of daily patching and while on that regimen to have had stable visual acuity (defined as less
than 5 letters or one logMAR line of improvement since a previous visit at least 8 weeks
earlier).

The study intervention consisted of continuing 2 hours of daily patching plus the addition of
levodopa in one of two doses randomly assigned with equal probability (0.51 or 0.76 mg/kg/
tid, referred to as lower dose and higher dose, respectively). The lower dose has been used in
most prior studies. The study medication was administered for 8 weeks with one additional
week for tapering of treatment. Levodopa was prepared in capsules combined with
carbidopa 0.17 mg/kg/tid. Carbidopa was combined with levodopa to reduce side-effects
associated with levodopa alone.

Follow-up visits occurred at 4 ± 1 weeks from randomization, 9 ± 1 weeks from starting
levodopa treatment as the primary outcome, and 10 ± 2 weeks after stopping levodopa
treatment. The assigned levodopa/carbidopa dose was continued until one week prior to the
9-week visit, at which time it was tapered over one week. Following the 9-week visit,
patching alone was continued for 10 ± 2 weeks. At each visit, visual acuity was measured
using the E-ETDRS method.

Information about adverse effects of treatment was solicited during phone calls conducted
after 1, 2, and 6 weeks and at each visit during treatment. An adverse event was defined as
any untoward medical occurrence in a study subject, and reported even if considered
unrelated to the study treatment. Subjects and study personnel were masked to treatment
assignment. The entire protocol is available at www.pedig.net.

Results
Thirty-three subjects were randomized with 16 assigned to the lower dose group and 17
assigned to the higher dose group. Mean age was 11 ± 2 years, with 22 (67%) less than 12
years of age; 19 (58%) were female and 31 (94%) were white. Mean best-corrected visual
acuity in the amblyopic eye was 56 ± 9 letters in the lower dose group (about 20/80) and 51
± 12 letters in the higher dose group (about 20/100). Further details on the baseline
characteristics appear in supplemental Table 1 (journal website).

The 4-week and 9-week visits were completed by all subjects. Mean time after starting
levodopa treatment to completion of the primary outcome visit was 8.4 weeks (range 6.3 to
13.4 weeks). The long-term outcome visit 10 weeks after stopping levodopa was completed
by all but 1 subject in the lower dose group. Mean time from stopping levodopa was 9.8
weeks (range 8.0 to 13.6 weeks).

Adherence to the medication regimen was evaluated by counting capsules in the returned
medication bottles; 14 of 16 (88%) in the lower dose group and 15 of 17 (88%) in the higher
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dose group had taken 90% or more of the prescribed doses. Eleven of 16 (69%) subjects in
the lower dose group and 15 of 17 (88%) of subjects in the higher dose group were judged
by the investigator to have adhered with the prescribed patching regimen. Three of the 4
subjects not compliant with at least 90% of prescribed doses, were also judged to not be
compliant with patching. However, the small number of subjects precludes any further
analysis.

The mean improvement in amblyopic eye visual acuity from baseline to the 9-week primary
outcome visit was +4 (±4) letters in the 16 subjects in the lower dose group and +6 (±6)
letters in the 17 subjects in the higher dose group (mean difference between groups = −2
letters, 95% confidence interval −6 to +1, Table 2). An improvement of 10 or more letters
was noted in 2 (13%) and 5 (29%) of the lower and higher dose subjects, respectively. At the
9-week outcome examination, on average the fellow eye improved 0 letters in the higher
dose group and 1 letter in the lower dosage group

At the visit 10 ± 2 weeks after stopping the levodopa treatment, the mean change in
amblyopic eye visual acuity from baseline was +5 (±4) letters in the lower dose group and
+4 (±5) letters in the higher dose group. .

Levodopa/carbidopa was not discontinued by any subject during the 9 week dosing regimen.
Adverse events were reported for 8 of 16 subjects (29 events) in the lower dose group and
11 of 17 subjects (26 events) in the higher dose group (Supplemental Table 3 on journal
website). None of the adverse events were considered serious. Headaches were reported by 6
subjects, a cold/upper respiratory infection/cough by 6, rash by 4 and nausea/vomiting by 3.

Comment
We enrolled a small cohort to gain experience with the drug, define the treatment dose for a
future trial, and develop study procedures. The results suggested that levodopa/carbidopa
therapy for residual amblyopia in older children and teenagers is well tolerated and may
improve visual acuity. There was a suggestion of partial regression of the improvement in
visual acuity after treatment was discontinued. No serious adverse effects were noted.
Headache and nausea were infrequent. Without a patching-only control group, no
conclusions about the efficacy, safety, or frequency of side effects associated with this
treatment can be made. A placebo controlled trial is necessary to determine whether
levodopa can successfully augment occlusion therapy in the treatment of amblyopia.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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