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IMPORTANCE There are no approved drug treatments for autosomal dominant retinitis
pigmentosa, a relentlessly progressive cause of adult and childhood blindness.

OBJECTIVES To evaluate the potential efficacy and assess the safety of orally administered
valproic acid (VPA) in the treatment of autosomal dominant retinitis pigmentosa.

DESIGN, SETTING, AND PARTICIPANTS Multicenter, phase 2, prospective, interventional,
placebo-controlled, double-masked randomized clinical trial. The study took place in 6 US
academic retinal degeneration centers. Individuals with genetically characterized autosomal
dominant retinitis pigmentosa were randomly assigned to receive treatment or placebo for
12 months. Analyses were intention-to-treat.

INTERVENTIONS Oral VPA 500 mg to 1000 mg daily for 12 months or placebo.

MAIN OUTCOMES AND MEASURES The primary outcome measure was determined prior to
study initiation as the change in visual field area (assessed by the III4e isopter,
semiautomated kinetic perimetry) between baseline and month 12.

RESULTS The mean (SD) age of the 90 participants was 50.4 (11.6) years. Forty-four (48.9%)
were women, 87 (96.7%) were white, and 79 (87.8%) were non-Hispanic. Seventy-nine
participants (87.8%) completed the study (42 [95.5%] received placebo and 37 [80.4%]
received VPA). Forty-two (46.7%) had a rhodopsin mutation. Most adverse events were mild,
although 7 serious adverse events unrelated to VPA were reported. The difference between
the VPA and placebo arms for mean change in the primary outcome was −150.43 degree2

(95% CI, −290.5 to −10.03; P = .035).

CONCLUSIONS AND RELEVANCE This negative value indicates that the VPA arm had worse
outcomes than the placebo group. This study brings to light the key methodological
considerations that should be applied to the rigorous evaluation of treatments for these
conditions. This study does not provide support for the use of VPA in the treatment of
autosomal dominant retinitis pigmentosa.
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R etinitis pigmentosa (RP) is a group of inherited disor-
ders of the retina characterized by the gradual progres-
sive loss of rod, and subsequently cone, photorecep-

tors, resulting in vision loss. Photoreceptor loss is accompanied
by inner retinal reorganization and atrophy of the retinal pig-
ment epithelium.1 Affected individuals typically first experi-
ence defective dark adaptation or nyctalopia (night blind-
ness), followed by progressive bilateral reduction of the
peripheral vision field. As field loss progresses into the macula,
central vision is lost together with acuity.2,3 Autosomal reces-
sive and X-linked forms of inheritance progress most rapidly.4-6

The more slowly progressing autosomal dominant retinitis pig-
mentosa (ADRP) accounts for 15% to 20% of all cases and is
caused by approximately 30 genes, of which the proline-to-
histidine mutation at codon 23 missense rhodopsin (RHO) gene
mutation is most prevalent in the United States.2,7 There is no
approved medical treatment for RP. For the most advanced
cases, the Argus II Retinal Prosthesis System (Second Sight)8,9

may afford some functional improvement.
Valproic acid (VPA) has been an approved drug since the

1970s for epilepsy, bipolar disorder, migraine headache, and
pain management. Adverse effects include hepatic failure, birth
defects, pancreatitis, encephalopathy, suicidal behavior, and
bleeding disorders. Valproic acid carries a black box warning
reserved for drugs that have high risk of serious adverse events
(without careful dose monitoring) (eFigure 1 in Supplement 3).
Fetal exposure carries an increased risk of teratogenicity mani-
festing as spina bifida, facial dysmorphism, and heart, geni-
tal, and dental abnormalities.10,11

The antiepileptic activity of VPA is thought to arise from
its ability to stimulate transmission of brain γ-aminobutyric
acid.12 Valproic acid is also a histone deacetylase inhibitor,13 a
drug class that upregulates growth factor gene expression. In
the retina, this has been shown to enhance ganglion cell sur-
vival by increasing levels of brain-derived neurotrophic fac-
tor and nerve growth factor.14 Additional functions include
chaperone, antioxidant, and anti-inflammatory activity and
complement downregulation.15 Collectively, these findings
support a hypothesis that VPA could exert efficacy in ADRP
mutations that result in protein misfolding and aberrant sub-
cellular localization,16,17 Indeed, recently, VPA was shown to
have ameliorative effects in a Xenopus model of the proline-
to-histidine mutation at codon 23 RHO mutation but exerted
apparently negative effects in other mutations.18

In a small uncontrolled study, 7 patients with RP (all
genetic types) received 2 to 6 months of 500 mg to 750 mg
VPA daily,19,20 and 9 of 13 eyes showed improvement in
visual field, while 4 showed stable or decreased field sensitiv-
ity. The effect size was modest (approximately >10%) and,
when compared with expected visual field decline, statisti-
cally significant (P < .02). Based in part on this clinical data,
the Foundation Fighting Blindness decided to sponsor a ran-
domized clinical trial of VPA in ADRP. During the course of
this study, other publications contributed to our understand-
ing of the potential role of VPA. An uncontrolled short-term
study of 29 participants showed improvements in acuity and
field.21 However, a retrospective analysis of longer-term use
(approximately 10 months) suggested a more complex asso-

ciation with some individuals worsening and leading the
authors to recommend “that VPA may not be an appropriate
treatment for all retinal dystrophies.”22 In this article, we pre-
sent the results of the primary and key secondary outcome
results of the VPA study and provide methodological and
logistical information to aid the design of future trials. We
seek to determine whether participants who receive VPA
experience improvement in visual function.

Methods
This trial was a prospective, placebo-controlled, double-
masked study in which 90 participants were randomized to
receive 12 months of VPA or placebo. Institutional review board
approval was received from the University of Miami, Oregon
Health & Science University, University of Tennessee Health
Science Center, University of Michigan, University of Utah, and
Western Institutional Review Board. The study began in March
2011 and was completed in December 2015. Final analyses be-
gan on March 9, 2016. Participants provided written in-
formed consent. There were no instances of unmasking. The
full trial protocol is available in Supplement 1, and the statis-
tical analysis plan is available in Supplement 2.

The study population (Figure 1) comprised men and
women 18 years or older with genetically defined ADRP. Eli-
gibility criteria are shown in eTable 1 in Supplement 3. Partici-
pants were enrolled at 6 US clinical sites: Bascom Palmer Eye
Institute (University of Miami), Casey Eye Institute (Oregon
Health & Science University), Hamilton Eye Institute (Univer-
sity of Tennessee Health Science Center), Kellogg Eye Center
(University of Michigan), Moran Eye Center (University of
Utah), and Retina Foundation of the Southwest. Eligible par-
ticipants were randomized (stratified by site) in a 1:1 fashion
to treatment with VPA or placebo using a computer-
generated schedule with random block sizes (eTable 2 in
Supplement 3).

Study Procedures and Visit Schedule
Eligible individuals returned within 12 weeks of screening for
baseline assessment and randomization. Study visits were at 8,

Key Points
Question Does oral valproic acid treat vision loss in patients with
autosomal dominant retinitis pigmentosa?

Findings This multicenter randomized clinical trial analyzed oral
valproic acid in 90 participants with autosomal dominant retinitis
pigmentosa. The primary outcome measure (change in visual
field area between baseline and 12 months) showed a small but
statistically significantly worse outcome for the valproic acid group
vs the placebo group, with a difference between arms of −150.43
degree2.

Meaning This study did not meet its primary end point at 12
months and does not provide support for the use of valproic acid
to improve visual function in individuals with autosomal dominant
retinitis pigmentosa.
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26, 39, 52, and 65 weeks. Dose was selected based on proof-of-
concept studies, and known tolerability of VPA and was 500 mg
to 1000 mg daily by baseline weight (not to exceed 500 mg in
women of childbearing age) (eTables 3 and 4 in Supplement 3).

The primary outcome measure was the change in (semi-
automated) kinetic perimetry (KP) visual field area (VFA) be-
tween baseline and week 52 as assessed by the III4e isopter.
The III4e isopter was chosen because, compared with the V4e
isopter, it provides greater sensitivity to detect short-term
change in RP.23 Additionally, the stimulus size and intensity
have been used in several randomized clinical trials and stud-
ies of the condition.24-30 Further justification is provided in
eMethods in Supplement 3.

Secondary outcomes included the change in VFA be-
tween baseline and week 52 (I4e and V4e isopters) and static
perimetry (SP) volumetric measurements of the full field and
the central 30° field. Safety outcomes were incidence of ad-
verse events, best-corrected visual acuity (using the Elec-
tronic Visual Acuity test and the Early Treatment Diabetic Reti-
nopathy Study testing method), and clinical chemistry (liver/
pancreatic function, serum ammonia, and VPA levels). Other
outcomes collected included central macular thickness/
volume/cystoid macula edema (spectral domain optical co-
herence tomography), vision-related quality of life (National
Eye Institute Visual Function Questionnaire 25-item scale), fun-
dus appearances, color contrast sensitivity (Chroma Test), and
electroretinography.

Kinetic Perimetry Test Strategy
Test vectors originating 10° outside the age-correlated normal
isopter were presented every 15° with 4° per second angular
velocity. Six reaction-time (RT) vectors were presented within

seeing areas, with 1 repetition horizontally, vertically, and di-
agonally, originating from 10° and 30° eccentricity. Scotomas
were mapped at 2° per second angular velocity originating from
the assumed center and using at least 12 vectors. Blind spots
were mapped with the I4e stimulus, or the smallest and least
bright stimulus seen, at 2° per second angular velocity with a
minimum of 8 vectors originating from the assumed center.

Static Perimetry Testing
Full-field automated SP was performed using the German
Adaptive Thresholding Estimation30 strategy and a 164-point
centrally condensed radial grid extending 79° temporally, 67°
inferiorly, and 54.8° nasally and superiorly (eFigure 2 in
Supplement 3).23 The grid included paired sentinel test loci,
both along the nasal step to monitor for glaucoma field de-
fects and along the vertical radius superiorly to monitor for chi-
asmic and hemianopic neurologic loss. On-site training and
certification were performed for SP and KP.

Perimetry Data Analysis
The Octopus perimetry software calculated areas (in degree2)
for each isopter automatically. For SP, data were exported to
the Visual Field Monitoring and Analysis to calculate both full-
field (ie, VTOT) and central 30° sensitivity volumes (ie, V30).31

These volumes, with units of decibel steradian, characterize
the quantity of function present in the hill of vision, which
Visual Field Modeling and Analysis represents with thin-
plate spline interpolation of the raw sensitivity values.

Safety Assessments
Treatment emergent adverse events were defined as those that
occurred between the first dose of study drug and the last dose

Figure 1. CONSORT Flow Diagram for the Valproic Acid (VPA) Study

191 Assessed for eligibility

101 Excludeda

34 Not genetically characterized as ADRP
29 Did not complete screening in 12-wk window
18 Withdrawal
13 Laboratory values
7 Medical/ocular history
6 Weight out of range
4 Visual field results
2 Unreliable visual field test
2 Prohibited medication
2 Pregnant
1 Other

90 Randomized

9 Did not complete follow-up
3 Lost to follow-up
3 Participant request for other reason
2 Participant request owing to adverse event
1 Death

2 Did not complete follow-up
1 Participant request owing to adverse event
1 Lost to follow-up

46 Allocated to VPA 44 Allocated to placebo

46 Included in analysisb 44 Included in analysisb

ADRP indicates autosomal dominant
retinitis pigmentosa.
a Participants may not have passed

more than 1 eligibility criterion.
b All valid data collected at baseline,

week 26, and week 52 were
included in the analysis regardless
of whether the participant was
missing data at 1 or more visits.
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of study drug, plus 7 days. Study stopping rules were defined
but were never met during the study. Serum VPA measure-
ments commenced 9 months after protocol initiation. The de-
lay in implementation resulted in 16 participants not having
VPA serum levels measured at 39 visits because those visits
were conducted before clinical sites were in a position to col-
lect samples.

Statistical Considerations
The analysis of the primary end point tested for significance
of a VPA-placebo treatment effect based on change in KP VFA
from baseline to week 52 using a linear mixed model, which
accounted for the variability related to site, participant, eye

within participant (right and left), and the replicates mea-
sured on each eye at each visit.32 This model uses maximum
likelihood methodology to estimate the means, variances, and
covariances given the sample data.33 This methodology is ap-
propriate to account for missing data in the sample under a
missing-at-random assumption.32 This mixed-model ap-
proach was also used for the analysis of the KP I4e and V4e
isopters and the SP parameters. In the KP analyses, for base-
line visits in which 3 testing sessions were performed, the 2
most reliable sessions as determined by the Reading Center
were used. For the SP analyses, only baseline sessions that were
deemed reliable by the Reading Center were used.

All analyses followed the intent-to-treat principle with all
randomized participants included and analyzed according to
their treatment assignment regardless of amount or type of
treatment received. All valid data collected at baseline, week
26, and week 52 visits were included in the analysis, regard-
less of whether the participant was missing data at 1 or more
visits. The primary outcome results are presented using a
P value and 95% confidence interval. For the secondary out-
comes, the focus is on describing the uncertainty in the treat-
ment effect estimates, thus 95% confidence intervals are pro-
vided to describe the results. Confidence intervals are
unadjusted for multiplicity as planned a priori. Thus, infer-
ences from the results of secondary outcomes should be in-
terpreted with caution. The sample size chosen provided an
80% power to detect an improvement in visual field at 12
months (see eMethods in Supplement 3).

Results
Study Eligibility and Screen Failures
A total of 191 potential participants signed informed consent
and entered into screening. Of the 191 individuals, 90 (47.1%)
were randomized and 101 (52.9%) did not pass screening
(eTable 5 in Supplement 3). The most common reason for
screen failure was the absence of a molecularly confirmed
ADRP mutation (34 [33.7%]).

Baseline Characteristics
Ninety participants were enrolled in the study (mean [SD] age,
50.4 [11.6] years). Eighty-seven participants (96.7%) were
white, 79 (87.8%) were non-Hispanic/Latino, 46 (51.1%) were
men, 44 (48.9%) were women, and 17 (18.9%) were women of
childbearing age. Overall, 46 participants (51.1%) were ran-
domized to receive VPA and 44 (48.9%) to placebo. Baseline
demographic information was similar between the 2 treat-
ment arms (Table 1).

Genetic Basis of ADRP in Randomized Participants
Of 90 participants, 41 (45.6%) had a mutation in the RHO gene,
14 (15.6%) in PRPF31 (2 participants had 2 mutations), and 13
(14.4%) in RP1; 4 (4.4%) each had mutations in PRPF8 and
PRPH2, 2 (2.2%) each in NR2E3, PRPF3, SNRNP200/
ASCC3L1, and TOPORS; and 1 (1.1%) each had IMPDH1 or KLHL7
mutations. Four other participants (4.4%) had 2 ADRP muta-
tions: 2 (2.2%) with RHO and PRPH2 mutations, 1 (1.1%) with

Table 1. Summary of Baseline Demographics and Ocular Conditions
by Treatment Arm

Characteristic

Treatment Arm, No. (%)

Placebo
(n = 44)

VPA
(n = 46)

Sex

Male 24 (54.5) 22 (47.8)

Women of childbearing age 9 (20.5) 8 (17.4)

Women of nonchildbearing age 11 (25.0) 16 (34.8)

Age at randomization, mean (SD), y 51.6 (10.9) 49.3 (12.3)

Age at randomization, y

<18 0 0

18-25 0 1 (2.2)

25-35 1 (2.3) 4 (8.7)

35-45 11 (25.0) 11 (23.9)

45-55 13 (29.5) 13 (28.3)

55-65 13 (29.5) 14 (30.4)

65-75 6 (13.6) 2 (4.3)

>75 0 1 (2.2)

Ethnicity

Not Hispanic or Latino 38 (86.4) 41 (89.1)

Hispanic or Latino 6 (13.6) 5 (10.9)

Race

American Indian or Alaska Native 0 0

Asian 0 0

Black or African American 0 1 (2.2)

Native Hawaiian or Pacific Islander 0 0

White 43 (97.7) 44 (95.7)

Other 1 (2.3) 0

Multiracial 0 1 (2.2)

Condition

Cataract 13 (29.5) 12 (26.1)

Cataract surgery/pseudophakia 23 (52.3) 15 (32.6)

Cystoid macular edema 6 (13.6) 10 (21.7)

Dry eye 5 (11.4) 9 (19.6)

Strabismus 1 (2.3) 1 (2.2)

Corneal scar 1 (2.3) 0

Keratoconus 1 (2.3) 0

Myopic degeneration 0 1 (2.2)

Other ocular condition 6 (13.6) 3 (6.5)

Abbreviation: VPA indicates valproic acid.
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NR2E3 and TOPORS, and 1 (1.1%) with RHO and ROM1 muta-
tions. Mutations were distributed reasonably evenly be-
tween treatment arms (eTable 6 in Supplement 3).

Ocular Findings at Baseline
All participants had RP, 25 (27.8%) had cataract, 38 (42.2%) had
pseudophakia (23 [52.3%] in placebo and 15 [32.6%] in VPA treat-
ment arm), and 16 (17.8%) had cystoid macular edema (Table 1).
Kinetic visual field area measurements are presented for each
eye by treatment arm in eTable 7 in Supplement 3.

Distribution of Participants by Clinical Site
Enrollment occurred between March 2011 and September 2014
(3.5 years), and follow-up was completed in December 2015.
The mean number of participants enrolled per site was 15
(range, 9-33).

Treatment Exposure and Compliance
Participants received treatment for a mean (SD) of 349.2 (62.6)
days in the placebo arm and 325.5 (92.8) days in the VPA arm.
No participants in either arm had detectable levels of VPA at
baseline. In the placebo arm, no participants had detectable
VPA during the study. No participants had critically high VPA
serum levels (>130 μg/mL). As study drug dosing ended at week
52, all participants who had a week-65 visit had undetectable
VPA serum levels (eResults in Supplement 3).

Primary Outcome: Assessment of Efficacy
For the placebo arm, the mean (SD) change between baseline
and week 52 in KP VFA averaged over replicate measures was
−122.9 (543.6) degree2 and −112.0 (584.6) degree2 for OD and OS,
respectively. For the VPA arm, the mean (SD) change between
baseline and week 52 averaged over replicate measures was
−293.7 (736.6) degree2 and −237.1 (691.8) degree2 for OD and OS,
respectively. A negative change from baseline reflects a wors-
ening of the visual field. The results of the analysis from the lin-
ear mixed model show that the difference between the VPA and
the placebo arms for mean change in KP VFA for the III4e isop-
ter was −150.43 degree2 (95% CI, −290.5 to −10.03; P = .04). This
negative value indicates that the VPA arm significantly wors-
ened compared with the placebo arm. To verify that the differ-
ence in baseline values between treatment arms did not affect
the results, the analysis was repeated including the baseline
value as a covariate in the model. The estimate of the treat-
ment effect was −148.17 degree2 and thus remains similar be-
tween the 2 models with no significant difference observed be-
tween the arms (P = .10; 95% CI, −325.15 to 28.8).

Secondary Efficacy Outcome Measures
A similar pattern is seen in the KP I4e isopter VFA in which the
difference between the VPA and placebo arms for mean change
was −83.40 degree2 (95% CI, −211.3 to 44.5). This contrasts with
the V4e findings in which the difference between the 2 arms
was positive at 199.03 degree2 (95% CI, 14.5 to 383.5; P = .04).
Table 2 summarizes the analysis of the kinetic visual field I4e,
III4e, and V4e isopters, and Figure 2 provides a graphical rep-
resentation of the changes from baseline, averaged over both
eyes at weeks 26 and 52.

Static perimetry outcomes (Figure 3) were measured by as-
sessing VTOT and V30. For VTOT, the difference between the
VPA and placebo arms for mean change from baseline was 0.52
decibel steradian (95% CI, −0.72 to 1.77). For V30, the differ-
ence between the arms was 0.14 decibel steradian (95% CI,
−0.09 to 0.36) (Table 2). eFigure 3 in Supplement 3 shows the
spectrum of visual field changes eligible for participation in
this study.

Effect of ADRP Genotype
The only genotype prevalent enough in the study for mean-
ingful subanalysis was RHO (including 1 participant who also
had a ROM1 mutation). Analyses were performed to assess
whether VPA affected the magnitude of field loss in patients
with mutations in this gene. No significant difference be-
tween arms was seen for the primary outcome in this sub-
group. Although 95% confidence intervals for the secondary
outcomes were broad, there was no indication of a treatment
effect.

Safety Assessments
Safety was monitored throughout the study by a combina-
tion of clinical, ocular, and systemic evaluations, including
clinical chemistry (eTable 8 in Supplement 3). No study stop-
ping rules were met, and no pregnancies occurred.

Discussion
The scientific premise for this study was that VPA could ame-
liorate the molecular defects in ADRP. A proof-of-concept clini-
cal study had suggested a biological effect (improved visual
field size).19 There was also concern that patients with RP were
taking off-label VPA without adequate monitoring.

Valproic acid has been marketed for many years. Accord-
ingly, it was concluded that the best evaluation of VPA as a treat-
ment for ADRP would be a phase 2 randomized clinical trial.
Given the orphan disease status of RP, the huge unmet medi-
cal need and the lack of other therapies, a positive result from
the study might lead to a modified label for the drug to in-
clude the treatment of ADRP or spur the initiation of further
trials to optimize dosage and target population. Following the
observation of potential visual improvement, manifesting as

Table 2. Analysis of Kinetic and Static Visual Fields

Characteristic Estimate (SE) (95% CI)
Kinetic perimetry

I4e isopter −83.40 (65.14) (−211.3 to 44.5)

III4e isoptera,b −150.43 (71.37) (−290.5 to −10.3)

V4e isopter 199.03 (94.00) (14.5 to 383.5)

Static perimetry

VTOT 0.52 (0.63) (−0.72 to 1.77)

V30 0.14 (0.11) (−0.09 to 0.36)

Abbreviations: V30, central 30° sensitivity volume; VTOT, full-field sensitivity.
a P value for comparing VPA and placebo arms = .04.
b Primary outcome.
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an increase in visual field size19 and remaining cognizant of the
enrollment challenges in rare disease, the VPA study was sta-
tistically powered to detect improvement rather than to de-
tect a slowing of the rate of degeneration.

Designing RP clinical trials to detect efficacy is difficult.
Acuity does not deteriorate until advanced RP and its mea-
surement is frequently confounded by cystoid macular edema.
Visual field testing is disadvantaged by intrinsic variability, and
the deterioration is slow. Anatomical biomarkers of disease
progression, such as the ellipsoid zone4,7,34-36 or fundus
autofluorescence37-40 and their correlation with visual
field,31,41-44 were unknown at study inception. Recent ad-
vances in perimetry include better equipment, analytical meth-
ods, and faster test algorithms, which led the study design team
to choose kinetic perimetry as the primary end point. The Oc-
topus 900 perimeter (Haag Streit) affords 2 major advances in
visual field testing: (1) semiautomated KP testing and (2) the
German Adaptive Thresholding Estimation fast-thresholding
strategy, which allows rapid acquisition and duplicate test-
ing, further reducing intertest variability.45,46

While initial clinical reports suggested a rapid improve-
ment in the visual field from administration of VPA, the pri-
mary end point for the current trial was chosen to be 12 months,
reflecting disease progression rate and yet reasonable assess-
ment of durability. Before randomization, all participants were
genotyped to confirm at the molecular level that they met the
inclusion criteria. This approach should be considered for fu-
ture trials, as almost half of those who showed interest in the
study did not have a valid molecular diagnosis.

Despite broad eligibility criteria, a well-connected patient
group, the support of a patient advocacy foundation, and all clini-
calsitesbeingmajorresearchcentersfor inheritedretinaldisease,
enrollment took 3.5 years. We suggest early engagement with pa-
tientgroups,useofpatientregistries,databases,onlineresources,
social media, and a larger number of clinical sites.

The eligibility criteria of this study allowed the enroll-
ment of a participant group that adequately reflected a typi-
cal clinic population with a reasonably broad spectrum of
ADRP. This study, however, failed to meet the primary end
point. Indeed, those receiving VPA showed a statistically sig-
nificant worsening of the KP III4e isopter at month 12, with the
results from the analyses of the other KP and SP secondary out-
comes providing little clarity as to the effect of VPA, with the
estimates exhibiting a large amount of variability.

Figure 2. Change in Kinetic Visual Field From Baseline by Treatment Arm
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Figure 3. Change in Static Visual Field From Baseline by Treatment Arm
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Limitations
The limitations of this study were 3-fold. In retrospect, because
the study was powered to detect an improvement in visual func-
tion as predicted by prior studies, the trial was inadequately pow-
ered to detect a slowing of the degenerative process, and there-
fore such an effect may have been overlooked. For practical
reasons, the study’s primary end point was 12 months. Conceiv-
ably, a longer time frame may have been needed to show a small
effect size. Although the study was limited to individuals with
autosomal dominant retinitis pigmentosa, there was still signifi-
cant genetic heterogeneity that may have masked any specific
genotype-specific effect of valproic acid.

Conclusions

We conclude that 12-month oral VPA failed to show clinical ben-
efit in participants with ADRP. There was minimal visual field
change in the placebo group over 12 months, making it diffi-
cult to demonstrate a slowing of the decline in retinal func-
tion in ADRP. In the analysis plan, it was contemplated that
VPA might have an effect that was genotype-specific. Only the
RHO subgroup of individuals was large enough for analysis;
no treatment effects were detected. This study prospectively
assessed the use of VPA in ADRP but found no efficacy.
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