
Baseline demographics
8–17 years

(n=8)
18–40 years

(n=5)
41–60 years

(n=6)
Total

(N=19)
Mean age at screening, years (SD) 11.88 (3.23) 32.20 (3.11) 47.83 (6.68) 28.58 (16.43)
Female, n (%) 5 (63%) 2 (40%) 5 (83%) 12 (63%)
Mean logMAR (SD) 0.50 (0.27) 0.51 (0.28) 0.80 (0.52) 0.60 (0.38)
Mean pRNFL global thickness, μm (SD) 76.86 (13.10) 63.90 (13.94) 56.92 (9.98) 66.61 (14.63)

Table 1. Beacon sub-study baseline demographics. 
logMAR, logarithm of the minimum angle of resolution; pRNFL, peripapillary retinal nerve fiber layer; SD, standard deviation.

Results
Baseline demographics
• Of the 48 patients enrolled in FALCON, 19 were included in the Beacon sub-study. 
• 19 patients aged 8–60 years had FPF scores at baseline, and 15 of those patients had FPF scores

at Month 24. 
• At baseline, the mean patient age in the Beacon sub-study was 28.58 years. Among these patients, the 

mean logarithm of the minimum angle of resolution (logMAR) was 0.60, which is equivalent to a BCVA 
letter score of 55. The mean pRNFL thickness was 66.61 μm (Table 1).
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Purpose
• Mitochondrial metabolic dysfunction is linked to the pathogenesis and progression of many retinal 

diseases.1

• During oxidative stress, mitochondrial flavoproteins emit green autofluorescence when excited by blue 
light. This autofluorescence can be quantified as flavoprotein fluorescence (FPF) scores using the 
OcuMet Beacon  (OcuSciences Inc., Ann Arbor, MI) confocal scanning ophthalmoscope, with higher 
scores indicating worse mitochondrial function (Figure 1).1

• Autosomal dominant optic atrophy (ADOA) is an optic neuropathy predominantly caused by OPA1 
variants that reduce OPA1 protein expression and impair mitochondrial function, leading to reduced 
respiratory function, retinal ganglion cell loss, and progressive visual impairment.2–4 

• FALCON was a multicenter, prospective, natural history study of patients with ADOA that investigated FPF 
as a potential biomarker of mitochondrial dysfunction and disease progression in ADOA.

Functional and structural correlates of mitochondrial dysfunction
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Key Conclusions
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The 24-month flavoprotein fluorescence (FPF) 
outcomes further support the relationship 
between optic disc FPF and functional and 
structural measures of disease

Mitochondrial dysfunction was negatively 
correlated with functional (low-contrast vision) and 
structural (peripapillary retinal nerve fiber layer 
thickness) measures of autosomal dominant optic 
atrophy (ADOA)

The association between vision and FPF reinforces 
the potential utility of disc FPF as a biologically 
relevant biomarker of mitochondrial dysfunction
in ADOA

Our findings strengthen the rationale for continued 
evaluation of optic disc FPF as a potential 
non‐invasive biomarker in ADOA and related 
mitochondrial optic neuropathies
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Methods
• FALCON enrolled 48 patients across 10 study sites, with assessments conducted at baseline and

Months 6, 12, 18, and 24 (Figure 2). 
• High-contrast and low-contrast best-corrected visual acuity (BCVA) were assessed using Early 

Treatment Diabetic Retinopathy Study optotypes.
• Peripapillary retinal nerve fiber layer (pRNFL) thickness was assessed by optical coherence tomography.
• Retinal mitochondrial dysfunction was assessed as an exploratory endpoint at selected study sites

using Beacon FPF imaging (Beacon sub-study). 
• FPF data were centrally processed and mapped onto peripapillary Garway-Heath visual field sectors.

Figure 1. Flavoprotein fluorescence scores.
FPF, flavoprotein fluorescence.

Figure 2. Study design. 
ADOA, autosomal dominant optic atrophy; BCVA, best-corrected visual acuity; ETDRS, Early Treatment Diabetic Retinopathy Study; GOF, gain-of-function; OPA1, 
OPA1 mitochondrial dynamin like GTPase; pRNFL, peripapillary retinal nerve fiber layer.

Eligibility criteria
• Age ≥8 to ≤60 years
• Clinical diagnosis of ADOA and 

heterozygous OPA1 gene variant
• ≥5 ETDRS letter score
• GOF variants and phenotypic 

manifestations of syndromic ADOA 
were excluded 

Baseline Month 6 Month 12 Month 18 Month 24

Exploratory endpoint
In vivo imaging of retinal mitochondria using OcuMet Beacon

Primary endpoints
Change from baseline to Month 24 in BCVA and pRNFL thickness

Change in mitochondrial dysfunction from baseline to Month 24Baseline mitochondrial dysfunction

Figure 3. Baseline optic disc FPF score by sector (left) and globally (right) in FALCON and control patients. 
Baseline mitochondrial dysfunction, as measured using FPF scores, was higher across all optic disc sectors 
in FALCON patients relative to healthy controls.
*P<0.0001. †Healthy control data from patients aged 30–60 supplied by OcuSciences Inc.
dB, decibel; FPF, flavoprotein fluorescence; N, nasal; NI, nasal inferior; NS, nasal superior; SD, standard deviation; T, temporal; TI, temporal inferior; 
TS, temporal superior. 
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Figure 5. Correlation between global optic disc FPF score and low-contrast visual acuity (LCVA) letter score 
(left) and correlation between global optic disc FPF score and global pRNFL thickness (right). For all visits 
combined, global optic disc FPF was negatively correlated with LCVA letter scores (correlation coefficient = 
−0.472) and global pRNFL thickness (correlation coefficient −0.711).
Month 24 data cut: July 11, 2025. Patient sample size: N=19 for both correlations. Total visits plotted: n=88 for the correlation between global optic disc FPF score 
and LCVA letter score, and n=89 for the correlation with global pRNFL thickness.
dB, decibel; FPF, flavoprotein fluorescence; LCVA, low-contrast visual acuity; pRNFL, peripapillary retinal nerve fiber layer.

Figure 4. Percent change from baseline to Month 24 in global optic disc FPF by baseline visual acuity (left)
and age at baseline (right) in the Beacon sub-study. At Month 24, percent change from baseline in optic disc 
FPF scores was larger in patients with moderate visual impairment (logMAR ≥0.3 to <0.6 at baseline) and in 
patients aged 18–40 years at baseline.
Month 24 data cut: July 11, 2025. Individual patient values are plotted.
CI, confidence interval; FPF, flavoprotein fluorescence; logMAR, logarithm of the minimum angle of resolution; y, years.

Figure 6. Correlation between optic disc FPF score and pRNFL thickness globally and by sector. For all visits 
combined, optic disc FPF was also negatively correlated with pRNFL thickness (all sectors, correlation 
coefficients ranged from −0.163 to −0.711). 
Month 24 data cut: July 11, 2025. Patient sample size: n=19.
FPF, flavoprotein fluorescence; G, global; N, nasal; NI, nasal inferior; NS, nasal superior; pRNFL, peripapillary retinal nerve fiber layer; T, temporal; TI, temporal inferior; 
TS, temporal superior.
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Retinal mitochondrial flavoproteins emit 
green light if under oxidative stress
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The green light, or autofluorescence, is 
quantified as FPF scores by the OcuMet Beacon
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