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LETTER

Pharmacogenomics of antioxidant
supplementation to prevent age-related
macular degeneration
Andrew J. Vickersa,1

Casual readers of Vavvas et al.’s recent paper in PNAS
(1) on the pharmacogenomics of age-related macular
degeneration (AMD) may get the impression that the
authors have made an important incremental advance
based on a logical series of studies, each of which has
been moving the science in the same direction. I be-
lieve that readers of PNAS should be aware of the
chronology of this research.

In 2013, Awh et al. (2) analyzed data from the Age-
Related Eye Disease Study (AREDS) trial and claimed
that the benefit of supplementation to prevent AMD
depended on genotype. As a direct result of this finding,
several investigators, including some of the authors of
the article by Vavvas et al., advocated the use of geno-
typing for patients eligible for supplementation. How-
ever, the authors of the AREDS trial attempted, but
failed, to replicate the findings of Awh et al., concluding
that genotyping was not of value (3). An independent
panel of statisticians (which included the author of this
letter) was commissioned to review and analyze the data.
Our findings, published last year, were unequivocal: “We
found errors in the data used to support the initial claim
of genotype–treatment interaction,” were “unable to
replicate any genotype–treatment interactions,” and
recommended that treatment should be given “without
consideration of genotype” (4). Brett Zanke, a coauthor
on the Vavvas paper, was sent the findings and
approached us offering comments. This June 2017 cor-
respondence was absent any suggestion that findings

were sensitive to the type of AMD. Several months
later, the paper by Vavvas et al. (1) was submitted for
publication, claiming that the value of genotyping
was endpoint-dependent; that is, genotyping is of
value for preventing choroidal neovascular (NV) dis-
ease but not geographic atrophy (GA).

Vavvas et al. (1) dismiss the work of our independent
panel of statisticians as “inaccurate” because of our
“insensitivity to th[e] clinical distinction” between GA
and NV. However, the same would be true of the orig-
inal paper by Awh et al. (2). We also note that for many
years, several of the authors of the Vavvas paper rec-
ommended the use of genotyping without any refer-
ence to this being dependent on the type of AMD.
Moreover, Seddon et al. (5) concluded, despite Vavvas
et al.’s contrary assertion (1), that genotype influences
“effectiveness of . . . treatment [for] risk of progression
to overall advanced AMD.”

In sum, the Vavvas et al. paper (1) is not a logical
extension of prior research indicating the importance of
the NV endpoint with respect to genotyping; instead, it
is a post hoc data analysis in response to clearly nega-
tive findings from an independent group. The results
reported by Vavvas et al. (1) may be sound when viewed
in isolation but follow a great deal of multiple testing, and
thus, at best, are hypothesis-generating. The investigators
are advised to conduct appropriate prospective research,
for instance, randomizing patients to standard supple-
ments versus genotype-directed supplementation.
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