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Patients presenting to an ophthalmologist with macular dru-
sen at a young age is not an uncommon scenario in medical
retina clinics. These young patients want to be informed re-
garding their future visual prognosis, possible impact on occu-
pation or activities of daily liv-
ing, and most importantly, any
prospect of treatment. What
criteria could contribute to an ophthalmologist’s confidence in
diagnosing early-onset age-related macular degeneration (AMD)
as opposed to the early features of an inherited macular dystro-
phy, such as Doyne retinal dystrophy/Malattia Leventinese or
Sorsby fundus dystrophy? In this issue of JAMA Ophthalmology,
de Breuk et al' report the findings of a genotype-phenotype study
in patients with early-onset macular drusen. The authors have
used the term early-onset drusen maculopathy (EODM) to de-
scribe younger (<55 years) patients with macular drusen and com-
pared 89 patients with EODM with 91 patients diagnosed with
AMD who were 65 years or older.

Strikingly, the study shows that approximately 45% of these
patients with EODM developed geographic atrophy or choroi-
dal neovascularization in at least 1 eye by the mean age of 56.4
years, with associated visual impairment. Approximately 30%
of patients in the EODM cohort carried a rare complement fac-
tor H (CFH) genetic variant, compared with approximately 8%
of patients with AMD. Patients with EODM tended to carry fewer
common variants that are known to predispose to maculopa-
thy in patients with AMD.? However, these patients showed a
considerable enrichment in genetic risk attributable to rare ge-
netic variation. Rare genetic variants, particularly located in pro-
tein-coding regions of genes, tend to have very large effects, in-
versely proportional with their allele frequency.® The presence
of rarer risk variants located within the same genes in patients
with EODM intriguingly may suggest an explanation for the early
onset of symptoms compared with the AMD cohort.

This study demonstrates a shared genetic and pheno-
typic profile between EOMD and AMD. Therefore, is EOMD a
separate disease from AMD or does it suggest that AMD exists
in individuals younger than 55 years? The findings described
here! suggest that patients presenting with an AMD pheno-
type who are younger than 55 years have a similar genetic ba-
sis for the disease, albeit with more rare variants, and as such,
have an early-onset form of AMD.

A lower genetic risk score for common AMD genetic risk
variants was observed in the EOMD cohort. While the genes
involved are the same for both the EOMD and AMD cohorts,
the differences in phenotypic expression probably represent
areflection of the genetic architecture, ie, individuals with a
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certain set of common variations are more likely to express
AMD than EOMD.

There are currently 9 ongoing randomized clinical trials
targeting the complement system in AMD, including 1 clinical
trial (NCT04246866) assessing factor H (FH) supplementation
in participants with geographic atrophy and CFH variants and
another trial (NCT03846193) assessing complement factor I
gene supplementation via subretinal gene therapy.* In light of
the earlier onset of advanced AMD in the EODM cohort, the
authors recommend patients with EODM undergoing genetic
sequencing of CFH for the purpose of genetic counseling and
possibly being targeted for future randomized clinical trials of
FH supplementation.

To further confirm pathogenicity for these genetic vari-
ants, it would also be interesting to measure plasma concentra-
tions of FH and FH-like 1 protein (the latter results from alter-
native splicing of CFH and a shorter isoform of FH) in future
studies with EODM. Patients with both a rare CFH variant and
low FH/FH-like 1 protein levels would seem mechanistically to
be the ideal candidates to be targeted for supplementation. Not
all genetic variants affect complement protein levels and vice
versa; low-complement protein levels can exist for a nonge-
netic cause. For example, a recent factor [ study found the preva-
lence of complement factor I variants in patients with geo-
graphic atrophy with low serum factor I levels was 25%.>

This study adds further weight to the suggestion that
complement inhibition may be a viable treatment at least in some
patients with AMD. However, to date, 1large randomized clini-
cal trial® has shown no benefit of complement inhibition to re-
duce the rate of geographic atrophy growth, and no other phase
3 clinical trials have shown a benefit of complement inhibition
in AMD. Stratifying patients for clinical trials based on geno-
type may be important. The report by de Breuk et al' also sug-
gests including patients younger than the typical age allowed for
AMD trials (>55 years) because they are more likely to have ge-
netic variants of large effect size and thus are more likely to re-
spond to a genetic treatment. Importantly, 3 patients within the
EODM cohort also had a concurrent diagnosis of C3 glomeru-
lopathy. Ophthalmologists should be aware that complement
dysfunction may also cause kidney disease, particularly in
younger patients presenting with AMD.

Previous genetic studies have revealed the importance of
complement biology in the cause of AMD.”-® This work by de
Breuk et al' builds on this previous work and now suggests we
should redefine what age AMD can present at. This may be es-
pecially important as we engage in randomized clinical trials
of complement inhibition for AMD.
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