
Detailed description of the macular sensitivity changes occurring during NAC 

treatment in 4 subjects illustrated in Figures 6 and 7 

Figure 6A shows the best pretreatment sensitivity heat map of a patient in cohort 

1. The arrows show regions at which improvement was subsequently detected after the 

start of treatment. At week 12 of NAC treatment, arrowheads show loci with improved 

sensitivity (Figure 6B) with additional improvement at week 24 (Figure 6C). Interestingly, 

most gains were maintained with some additional areas of improvement 12 weeks after 

cessation of NAC (Figure 6D).  Figure 6E shows the pretreatment fundus image with 

sensitivity values corresponding to the heat map in 6A. Assessments of microperimetry 

test-retest variability have suggested that changes ≥ 6 dB are unlikely to be due to 

chance (references 18-20). In Figure 6E, loci that showed an improvement ≥ 6 dB after 

initiation of NAC treatment are circled in yellow. At week 12 of NAC treatment, 15 loci 

showed improvement from baseline ≥ 6 dB (Figure 6F, green circles). At week 24, a few 

loci dropped slightly so that there were 10 loci below the 6 dB threshold (Figure 6G, 

green circles), but these loci tended to rebound a bit during the observation period so 

that 14 loci were above the 6 dB threshold at week 36 (Figure 6H, green circles). For 

this subject, aqueous NAC levels were 117 ng/mL and 139 ng/mL at weeks 12 and 24 

which is above the mean for cohort 1. Figure 6I shows the best pretreatment sensitivity 

heat map of a patient in cohort 2 who had visual field loss that was less advanced than 

the patient shown in 6A-H. Most loci showed good sensitivity, but there was an arc of 

reduced sensitivity superotemporal to the fovea in which there were several loci with 

undetectable sensitivity (arrows show loci that will show improvement after treatment 

initiation). After 12 weeks of NAC treatment, 2 of the absolute scotomata disappeared 



(Figure 6J, arrowheads) and after 24 weeks of treatment three more scotomata were 

eliminated (Figure 6K, arrowheads). Aqueous NAC levels were 222 ng/mL and 405 

ng/mL at weeks 12 and 24. Twelve weeks after stopping NAC, the arc of depressed 

sensitivity was further improved with all of the scotomata eliminated (Figure 6L, 

arrowheads). Figure 6M shows the pretreatment fundus image with sensitivity values 

corresponding to the heat map in 6I. Nine loci that will show an improvement ≥ 6 dB 

during NAC treatment are circled in yellow. At week 12 of NAC treatment, one of the loci 

showed improvement ≥ 6 dB (Figure 6N), but 8 loci had improved beyond the 6 dB 

threshold at week 24 (Figure 6O). All of these but one regressed during the 12 weeks 

after stopping NAC (Figure 6P, green circles).   

Figure 7A shows the best pretreatment sensitivity heat map of a patient in cohort 

3. The arrows show an absolute arcuate scotoma nasal and inferior to the fovea and 

two isolated scotomata temporal to the fovea that improved during the treatment period. 

After 12 weeks of NAC treatment one of the temporal scotomata was eliminated and the 

large arcuate scotoma had partially resolved (Figure 7B, arrowheads) leaving 4 isolated 

scotomata. There was additional improvement at week 24 and so only 2 small 

scotomata remained (Figure 7C). Aqueous NAC levels were 297 ng/mL and 441 ng/mL 

at weeks 12 and 24. Unlike the patients shown in Figures 6A-H and 6I-P, much of the 

benefit in macular sensitivity was lost by 12 weeks after stopping NAC and most of the 

arcuate scotoma nasal and inferior to the fovea had recurred (Figure 7D, arrows). 

Figure 7E shows the pretreatment sensitivity values corresponding to the heat map in 

7A. Loci that will show an improvement ≥ 6 dB after the start of NAC treatment are 

circled in yellow. At week 12 of NAC treatment, 9 loci showed improvement from 



baseline ≥ 6 dB (Figure 7F, green circles). At week 24 of NAC treatment, there were 15 

loci that had improved from baseline ≥ 6 dB (Figure 7G, green circles).  At week 36, 

twelve weeks after stopping NAC, much of the benefit seen during treatment had 

regressed and there were only 3 loci with an improvement from baseline ≥ 6 dB (Figure 

7H, green circles). Figure 7I shows the best pretreatment sensitivity heat map of a 

patient in cohort 3 with less advanced disease than the other 3 patients shown in 

Figures 6 and 7. Most loci showed good sensitivity and there was excellent sensitivity in 

and around the fovea (Figure 7I). The arrows indicate areas of modestly reduced 

sensitivity that will show substantial improvement after initiation of treatment. After 12 

weeks of NAC treatment, there were 2 regions at the border of the central region of 

excellent sensitivity that had improved (Figure 7J, arrowheads) and after 24 weeks of 

treatment 8 additional regions had improved resulting in expansion of the central region 

of excellent sensitivity (Figure 7K, yellow-green area surrounded by arrowheads). 

Aqueous NAC levels were 426 ng/mL and 439 ng/mL at weeks 12 and 24. Most, but not 

all, of the benefit was maintained 12 weeks after stopping NAC (Figure 7L). Figure 7M 

shows the fundus image with pretreatment sensitivity values corresponding to the heat 

map in 6I. Seven loci that will show an improvement ≥ 6 dB after starting NAC treatment 

are circled in yellow. At week 12 of NAC treatment, there was some improvement at 

most of the loci, but only one had improved ≥ 6 dB (Figure 7N). At week 24 of NAC 

treatment, 6 loci showed improvement from baseline ≥ 6 dB (Figure 7O, green circles). 

At week 36, four loci still showed an improvement from baseline ≥ 6 dB (Figure 7P, 

green circles). 
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Supplemental Figure 1 
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Supplemental Figure 1. N-acetylcysteine (NAC) levels in plasma 
 
The dose of NAC was 600 mg twice a day for 12 weeks and then 600 mg three times a 
day for the subsequent 12 weeks in cohort 1 (A), 1200 mg twice a day for 12 weeks and 
then 1200 mg three times a day for the subsequent 12 weeks in cohort 2 (B), and 1800 
mg twice a day for 12 weeks and then 1800 mg three times a day for the subsequent 12 
weeks in cohort 3 (C). In cohort 1, patients were given their first dose of NAC at the 
baseline visit and a plasma sample was obtained 1 and 2 hours after the dose. For the 
week 12 visit, it was requested that patients not take their morning dose which was 
given during the study visit and plasma samples were drawn 1 and 2 hours after the 
dose. Patients and family members found waiting for the second plasma sample 
burdensome, and many refused to remain for the second sample. The protocol was 
amended soon after starting cohort 2 and only a 1 hour post dose sample was 
requested. The colored circles corresponding to patient identifiers show plasma NAC 
level at the designated time point. Bars shows the mean at each time point which is also 
listed along the X-axis. The number of eyes (n) for each time point is also shown along 
X-axis. The lower limit of detection was 50 ng/ml. 
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Supplemental Figure 2. Best-corrected visual acuity (A), mean macular sensitivity 
(B), and ellipsoid zone width (C) at baseline, week 24 and week 36 

 
 

Best-corrected visual acuity (BCVA) in Early Treatment Diabetic Retinopathy Study 
(ETDRS) letter score was plotted for both eyes of each patient at baseline (week 0), the 
end of the treatment period at week 24, and the end of study at week 36. The box upper 
and lower borders correspond to the 25th to 75th percentile and the solid line within the 
box is the median. 
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Mean macular sensitivity in decibels (dB) was plotted for both eyes of each patient at 
baseline (week 0), the end of the treatment period at week 24, and the end of study at 
week 36. The box upper and lower borders correspond to the 25th to 75th percentile 
and the solid line within the box is the median. 
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Elipsoid zone width was plotted for both eyes of each patient at baseline (week 0), the 
end of the treatment period at week 24, and the end of study at week 36. The box upper 
and lower borders correspond to the 25th to 75th percentile and the solid line within the 
box is the median. 
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Supplemental Figure 3 
 

 

Supplemental Figure 3. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 1 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The locus circled in yellow on the pretreatment fundus images 
(E) has a sensitivity increased ≥ 6 dB after the onset of treatment. On subsequent 
fundus images, a green circle indicates that sensitivity at that location had increased ≥ 6 
dB from pretreatment and a change back to yellow indicates a decline below the 6 dB 
threshold. There was a small decrease in sensitivity during treatment and further 
decrease during post-treatment observation.  
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Supplemental Figure 4 
 

 

Supplemental Figure 4. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 1 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The locus circled in yellow on the pretreatment fundus images 
(E) has a sensitivity increased ≥ 6 dB after the onset of treatment. On subsequent 
fundus images, a green circle indicates that sensitivity at that location had increased ≥ 6 
dB from pretreatment and a change back to yellow indicates a decline below the 6 dB 
threshold. There was reduction in sensitivity during treatment. 
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Supplemental Figure 5 
 

 

Supplemental Figure 5. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 2 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicated improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. There was expansion of the area of sensitivity 
during treatment with regression after treatment.  The loci circled in yellow on the 
pretreatment fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the 
onset of treatment. On subsequent fundus images, green circles indicate that sensitivity 
at that location had increased ≥ 6 dB from pretreatment and a change back to yellow 
indicates a decline below the 6 dB threshold. There was moderate improvement during 
NAC treatment that regressed after cessation of treatment. 
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Supplemental Figure 6 
 

 

Supplemental Figure 6. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 2 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The locus circled in yellow on the pretreatment fundus images 
(E) has a sensitivity increased ≥ 6 dB after the onset of treatment. On subsequent 
fundus images, a green circle indicates that sensitivity at that location had increased ≥ 6 
dB from pretreatment and a change back to yellow indicates a decline below the 6 dB 
threshold. There was little change in sensitivity during treatment. 
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Supplemental Figure 7 

 

Supplemental Figure 7. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 3 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was moderate improvement during treatment 
that regressed 3 months after treatment cessation but remained better than baseline.  
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Supplemental Figure 8 

 

Supplemental Figure 8. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 3 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increases ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was moderate improvement in sensitivity 
during treatment that regressed 3 months after treatment cessation but remained better 
than baseline. 
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Supplemental Figure 9 

 

Supplemental Figure 9. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 4 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was mild improvement during treatment that 
regressed after treatment. 
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Supplemental Figure 10 

 

Supplemental Figure 10. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 4 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There were loci that improved and some that 
regressed during treatment.  
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Supplemental Figure 11 

 
Supplemental Figure 11. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 6 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was moderate improvement in sensitivity 
during treatment that regressed after treatment, but remained better than baseline. 
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Supplemental Figure 12 

 
Supplemental Figure 12. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 6 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location is increased ≥ 6 dB from pretreatment and a change back to yellow indicates a 
decline below the 6 dB threshold. There was mild improvement during treatment that 
regressed after treatment. 
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Supplemental Figure 13 

 
Supplemental Figure 13. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 7 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improves after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement has occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increases ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location is increased ≥ 6 dB from pretreatment and a change back to yellow indicates a 
decline below the 6 dB threshold. There was moderate improvement during treatment 
that regressed after treatment cessation but remained better than baseline. 
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Supplemental Figure 14 

 

Supplemental Figure 14. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 7 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was moderate improvement during treatment 
that regressed after treatment cessation, but remained better than baseline. 
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Supplemental Figure 15 

 

Supplemental Figure 15. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 8 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with the highest mean sensitivity (A and E) and the tests 
at weeks 12, 24, and 36. There was severe loss of sensitivity at baseline that worsened 
during treatment. 
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Supplemental Figure 16 

 

Supplemental Figure 16. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 8 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with the highest mean sensitivity (A and E) and the tests 
at weeks 12, 24, and 36. There was severe loss of sensitivity at baseline that worsened 
during treatment. 
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Supplemental Figure 17 

 

Supplemental Figure 17. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 9 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improves after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. A few loci improved and a few worsened during 
treatment.  

The RE for patient 9 is shown in Figure 6A-H. 
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Supplemental Figure 18 

 

Supplemental Figure 18. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 10 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The locus circled in yellow on the pretreatment fundus images 
(E) has a sensitivity increased ≥ 6 dB after the onset of treatment. On subsequent 
fundus images, a green circle indicates that sensitivity at that location had increased ≥ 6 
dB from pretreatment and a change back to yellow indicates a decline below the 6 dB 
threshold. There was advanced loss of sensitivity with little change during treatment. 
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Supplemental Figure 19 

 

Supplemental Figure 19. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 10 of cohort 1.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location is 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. Despite severe loss of sensitivity at baseline there was mild 
improvement 24 weeks after starting treatment.  
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Supplemental Figure 20 

 

Supplemental Figure 20. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 1 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location is increased ≥ 6 dB from pretreatment and a change back to yellow indicates a 
decline below the 6 dB threshold. There was moderate improvement during treatment 
that was partially sustained after treatment. 
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Supplemental Figure 21 

 

Supplemental Figure 21. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 1 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location is increased ≥ 6 dB from pretreatment and a change back to yellow indicates a 
decline below the 6 dB threshold. There was mild improvement during treatment that 
was partially sustained after treatment. 
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Supplemental Figure 22 

 

Supplemental Figure 22. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 2 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location is increased ≥ 6 dB from pretreatment and a change back to yellow indicates a 
decline below the 6 dB threshold. There was a large improvement during treatment that 
regressed 3 months after treatment ended but remained better than baseline.  

Right eye of patient 2-02 was ineligible due to a central retinal vein occlusion. 
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Supplemental Figure 23 

 

Supplemental Figure 23. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 3 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images containing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location is 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There was severe loss of sensitivity with only a small central 
region remaining at baseline, but there were two loci that showed improvement ≥ 6 dB. 
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Supplemental Figure 24 

 

Supplemental Figure 24. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 3 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. There was severe loss of sensitivity with only a small central area 
remaining at baseline that did not change during treatment. 
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Supplemental Figure 25 

 

Supplemental Figure 25. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 4 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location is increased ≥ 6 dB from pretreatment and a change back to yellow indicates a 
decline below the 6 dB threshold. There was some improvement at week 12 which 
regressed by week 24 and then worsened after cessation of treatment.   
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Supplemental Figure 26 

 

Supplemental Figure 26. Change in retinal sensitivity during treatment and post-
treatment observation in left eye of patient 4 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. There was severe loss of sensitivity at baseline with only a small 
central area remaining, but there is some slight expansion temporally after initiation of 
treatment. The loci circled in yellow on the pretreatment fundus images (E) show loci at 
which sensitivity increases ≥ 6 dB after the onset of treatment. On subsequent fundus 
images, green circles indicate that sensitivity at that location is increased ≥ 6 dB from 
pretreatment and a change back to yellow indicates a decline below the 6 dB threshold. 
There were two loci that showed some improvement but overall little change.   
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Supplemental Figure 27 

 

Supplemental Figure 27. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 5 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was mild improvement during treatment with 
regression after stopping treatment.   

Right eye of patient 2-05 is shown in Figure 6I-P. 

 

 

 

 

 

  



106 
 

Supplemental Figure 28 

 
Supplemental Figure 28. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 7 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The locus circled in yellow on the pretreatment fundus images 
(E) show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location was 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There was good sensitivity at baseline with little change 
during treatment. 
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Supplemental Figure 29 

 

Supplemental Figure 29. Change in retinal sensitivity during treatment and post-
treatment observation in left eye of patient 7 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location was 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There was good sensitivity at baseline with little change 
during treatment. 
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Supplemental Figure 30 

 

Supplemental Figure 30. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 8 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was good sensitivity at baseline with mild 
improvement during treatment partially sustained after treatment.   
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Supplemental Figure 31 

 

Supplemental Figure 31. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 8 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improves after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement has occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was good sensitivity at baseline with mild 
improvement during treatment partially sustained after treatment.   
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Supplemental Figure 32 

 

Supplemental Figure 32. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 10 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was moderate improvement during treatment 
that regressed after treatment but was still better than baseline 3 months after stopping 
treatment. 
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Supplemental Figure 33 

 

Supplemental Figure 33. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 10 of cohort 2.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was severe loss of sensitivity at baseline with 
minimal change during treatment.  
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Supplemental Figure 34 

 

Supplemental Figure 34. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 1 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location was 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There was significant sensitivity loss, but some improvement 
at week 12 with regression thereafter.   
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Supplemental Figure 35 

 

Supplemental Figure 35. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 1 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline was noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was mild improvement during treatment that 
regressed after treatment cessation, but remained better than baseline.  
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Supplemental Figure 36 

 

Supplemental Figure 36. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 2 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline was noted 
by a change from arrowhead to arrow. There was a small improvement during treatment 
that regressed after treatment cessation but remained better than baseline. 
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Supplemental Figure 37 

 

Supplemental Figure 37. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 2 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was a large improvement during treatment 
that regressed after treatment but remained better than baseline. 
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Supplemental Figure 38 

 

Supplemental Figure 38. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 3 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was good sensitivity at baseline that 
improved slightly during treatment and regressed after treatment cessation, but 
remained better than baseline. 
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Supplemental Figure 39 

 

Supplemental Figure 39. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 3 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was good sensitivity at baseline with little 
change during treatment and possible worsening 3 months after stopping treatment. 
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Supplemental Figure 40 

 

Supplemental Figure 40. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 4 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was severe loss of sensitivity at baseline with 
mild improvement during treatment that regressed after treatment. 
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Supplemental Figure 41 

 
Supplemental Figure 41. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 4 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was severe loss of sensitivity at baseline with 
mild improvement during treatment that regressed after treatment.  
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Supplemental Figure 42 

 

Supplemental Figure 42. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 6 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was a large improvement during treatment 
that was partially sustained after treatment cessation. 

The right eye of patient 3-06 is shown in Figure 7A-H. 
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Supplemental Figure 43 

 

Supplemental Figure 43. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 7 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was a large improvement during treatment 
that was partially sustained after treatment cessation. 
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Supplemental Figure 44 

 

Supplemental Figure 44. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 7 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was a large improvement during treatment 
that regressed after treatment cessation but remained better than baseline. 
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Supplemental Figure 45 

 

Supplemental Figure 45. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 8 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was large improvement during treatment that 
regressed after treatment cessation but remained better than baseline.  

The right eye of patient 3-08 is shown in Figure 7I-P. 
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Supplemental Figure 46 

 

Supplemental Figure 46. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 9 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location was 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There are a few loci that showed improvement during 
treatment and regressed after treatment cessation.  
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Supplemental Figure 47 

 

Supplemental Figure 47. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 9 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location was 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There was mild worsening during and after treatment. 
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Supplemental Figure 48 

 

Supplemental Figure 48. Change in retinal sensitivity during treatment and post-
treatment observation in the right eye of patient 10 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. The loci circled in yellow on the pretreatment fundus images (E) 
show loci at which sensitivity increased ≥ 6 dB after the onset of treatment. On 
subsequent fundus images, green circles indicate that sensitivity at that location was 
increased ≥ 6 dB from pretreatment and a change back to yellow indicates a decline 
below the 6 dB threshold. There are four loci that show improvement by week 24. There 
are two areas in (B) that appear to be absolute scotomata that are artifacts due to a 
small pupil on the week 12 test. 
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Supplemental Figure 49 

 

Supplemental Figure 49. Change in retinal sensitivity during treatment and post-
treatment observation in the left eye of patient 10 of cohort 3.  
The heat maps generated by the Macular Integrity Assessment Instrument software (A-
D) and fundus images showing the sensitivity value at each retinal location (E-H) are 
shown for the pretreatment test with highest mean sensitivity (A and E) and the tests at 
weeks 12, 24, and 36. In heat maps, the arrows point to regions where the retinal 
sensitivity improved after the onset of treatment. A change from an arrow to an 
arrowhead indicates improvement had occurred, and any subsequent decline is noted 
by a change from arrowhead to arrow. The loci circled in yellow on the pretreatment 
fundus images (E) show loci at which sensitivity increased ≥ 6 dB after the onset of 
treatment. On subsequent fundus images, green circles indicate that sensitivity at that 
location was increased ≥ 6 dB from pretreatment and a change back to yellow indicates 
a decline below the 6 dB threshold. There was moderate improvement during treatment 
that was mostly regressed after treatment cessation.  
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Supplemental Figure 50 

 

Supplemental Figure 50. Change in cystoid spaces in the macula during 
treatment with NAC. 

Pretreatment and week 24 horizontal SD-OCT scans through the fovea are shown for 
all subjects who had cystoid spaces in the macula at the onset of NAC treatment. The 
subject identifier and indication as to whether the scan is of the right eye (OD) or left 
eye (OS) is shown in the upper left corner of the pretreatment scan. The change (Δ) 
from baseline best corrected visual acuity (BCVA) is shown in Early Treatment Diabetic 
Retinopathy Study letters at the bottom of the week 24 scan. 



Supplemental Table 1: Baseline Information for Each Patient 

ID Age Sex Race Study 
Eye 

Cohort Age at 
Onset 

Disease 
Duration 

Mode of 
Inheritance 

Genetics Lens CME 
OD OS OD OS 

1-01 64 M Asian OS 1 42 22 AD Not Done PCIOL PCIOL N N 
1-02 65 F White OD 1 40 25 AR USH2A:  

C.2299delG and 
p.S1369L:c.4106C>
T homozygous 

PSC 
1+; NS 
2+ 

PSC 
1+; NS 
1+ 

N N 

1-03 59 F White OD 1 18 41 AR PDE6A: c.2252C>T 
p.Thr751Met hetero 
2257 rs14308057 8 

PCIOL PCIOL Y N 

1-04 76 M White OD 1 27 49 AD Not Done PCIOL PCIOL Y Y 
1-05 42 F White OD 1 35 7 AR USH2A: c.2898delG: 

p.Thr967LeufsX44(T
967LfsX44) 
homozygous 

PSC 
2+ 

PSC 
2+ 

N N 

1-06 39 M Middle-
Eastern 

OS 1 5 34 AR PDE6G: c.109C>T 
(p.Q37*) 
homozygous 

NS 1+ NS 1+ N Y 

1-07 46 F White OD 1 10 36 SX Not Done Clear Clear Y Y 
1-08 21 M White OD 1 12 9 AR KIZ: c.226C>T, 

p.Arg76* 
homozygous 

Clear Clear N N 

1-09 60 M White OD 1 8 52 AR PDE6B mutation 
c.291C>A p.Tyr97X 
and c.2193+1G>A 

PCIOL PCIOL Y Y 

1-10 29 M White OD 1 24 5 AR RP1: c.71_72insC 
(frameshift) and 
p.Val55Asp:c.164T>
A, confirmed trans 
inheritance 

Clear Clear N N 

2-01 52 F White OS 2 19 33 SX Not Done PSC 
1+; NS 
2+ 

PSC 
1+; NS 
2+ 

Y N 

2-02 57 M White OS 2 34 23 AR USH2A: 
p.Cys3294Trp:c.988
2C>G and 
p.Trp3521Arg:c.105
61T>C 

NE Clear NE N 

2-03 61 F White OD 2 38 23 AR Not Done PCIOL PCIOL N N 
2-04 50 M African-

American 
OS 2 47 3 SX Inconclusive PSC 

1+ 
PSC 
1+ 

N N 

2-05 24 M African-
American 

OS 2 20 4 AR USH2A: c.2299delG 
(p.Glu767SerfsX21)  
And c.1256 G>T 
(p.Cys419Phe) 

Clear Clear Y Y 

2-06 48 F White OS 2 29 19 AR Not Done PSC 
1+ 

Clear N N 

2-07 56 F White OS 2 15 41 SX Not Done Clear Clear N N 
2-08 23 F Hispanic OD 2 20 3 AD Inconclusive Clear Clear N N 
2-09 47 M White OD 2 14 33 AD Not Done PSC 

1+, NC 
1+ 

PSC 
1+; NS 
1+ 

N N 

2-10 56 F White OD 2 11 45 AR USH2A: 
c.5857+2T>C and 
c.10661_10662delA
A 

PCIOL PCIOL N N 

3-01 69 M White OS 3 43 26 AR USH2A: 
p.Cys3358Tyr:c.100
73G>A, and 
p.Arg3719His:c.111
56G>A 

PCIOL PCIOL N N 

3-02 27 F White OD 3 15 12 AD Not Done Clear Clear Y N 
3-03 33 F White OD 3 22 11 AR Not Done PCIOL PSC 

1+ 
Y N 



3-04 32 M African-
American 

OS 3 21 11 AR ABCA4: 
p.Leu1970Phe:c.590
8C>T 

Clear Clear N N 

3-05 40 F African-
American 

OD 3 36 4 AR Not Done Clear Clear N N 

3-06 59 F White OD 3 34 25 SX Not Done PCIOL PCIOL Y Y 
3-07 71 M White OS 3 47 24 SX Not Done PCIOL PCIOL Y Y 
3-08 48 F White OS 3 41 7 AR USH2A Clear Clear N N 
3-09 36 M African-

American 
OD 3 32 4 SX Not Done Clear Clear N N 

3-10 56 M White OS 3 10 46 AR Inconclusive PCIOL PCIOL Y Y 

 

NE= not eligible, PCIOL = posterior chamber intraocular lens, PSC = posterior subcapsular cataract, NS 
= nuclear sclerosis, AD = autosomal dominant, AR = autosomal recessive, SX = simplex  

   



Supplemental Table 2. Rates of Change in BCVA, Mean Sensitivity and EZ Width 

during the Week 24 to Week 36 Post-Treatment Period  

 Cohort 1 Cohort 2 Cohort 3 
Post-Treatment Rate of 

Change 
(95% CI) 

p-
value* 

Rate of 
Change 
(95%CI) 

p-
value* 

Rate of 
Change 
(95%CI) 

p-
value

* 
BCVA (ETDRS 
Letter Score/month) 

-1.13 
(-1.83, -0.42) 

.002 
0.13 

(-0.60, 0.86) 
.73 

-0.17 
(-0.93, 0.58) 

.65 

Mean Macular 
Sensitivity 
(dB/month) 

-0.04 
(-0.17, 0.09) 

.56 
-0.01 

(-0.16, 0.13) 
0.83 

-0.15 
(-0.28, -0.01) 

.032 

Ellipsoid Width 
(µm/month) 

-15.18 
(-40.53, 8.16) 

.18 
-11.43 

(-36.33, 13.46)
0.35 

-13.13 
(-38.79, 12.53) 

0.30 

*P-values using linear mixed effects model for testing the hypotheses that rates of change were 
significantly different from 0. 

After the treatment was stopped, BCVA declined in Cohort 1 at a statistically significant rate of 1.13 
letters/month (the statistically significant decline however was mainly driven by the eyes that had a large 
drop of BCVA at week 36). BCVA did not change in Cohort 2 and Cohort 3. Macular sensitivity did not 
change in Cohort 1 and Cohort 2, and declined statistically significantly in Cohort 3. EZ width did not 
change significantly in all of the 3 cohorts. 

BCVA: best corrected visual acuity; EZ: ellipsoid zone; ETDRS: Early Treatment Diabetic Retinopathy 
Study. 

 

  



Supplemental Table 3. Rates of Change in BCVA and Mean Sensitivity, during 

NAC Treatment, among Eyes without Cystoid Space at Baseline (n=40 eyes) 

Cohort 1  Cohort 2 Cohort 3 
 Rate of 

Change 
 (95% CI) 

p-
value* 

Rate of 
Change 
(95%CI) 

p-
value*

Rate of 
Change 
(95%CI) 

p-
value* 

BCVA (ETDRS Letter 
Score/month) 

0.33  
(0.09, 0.572) 

.009 0.47 
 (0.24, 0.70) 

<.001 0.10  
(-0.18, 0.37) 

0.49 

Mean Macular 
Sensitivity (dB/month) 

-0.06  
(-0.16, 0.04) 

0.25 0.02 
(-0.08, 0.12) 

0.71 0.10 
(0.00, 0.20) 

0.046 

*P-values using linear mixed effects model for testing the hypotheses that rates of change were 
significantly different from 0. 

BCVA: best corrected visual acuity; EZ: ellipsoid zone; NAC: N-acetylcysteine; ETDRS: Early Treatment 

Diabetic Retinopathy Study 
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