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Abstract

Objective/Purpose—To evaluate efficacy and safety of monthly intravitreal injections of
sirolimus, an immunosuppressive drug, for the treatment of age-related macular degeneration
associated geographic atrophy (GA).

Design—Randomized, controlled, single-masked multi-center phase 2 clinical trial of intravitreal
sirolimus vs. sham therapy in AREDS?2 clinical centers

Subjects—~Participants with GA

Methods—~Participants eligible in one eye were randomly assigned to a monthly intravitreal
injection of sirolimus (20 pL [440 pg]) or sham treatment while participants with two study eyes
were assigned to a monthly intravitreal injection in a randomly-selected eye. Best-corrected visual
acuities (BVCA), spectral domain optical coherence tomography (OCT), fundus color
photography and fundus autofluorescence (FAF) images were obtained at baseline and every 6
months until visit month 24.

Main Outcome Measures—Rate of progression of GA (mm?/year) measured on color fundus
photograph from baseline to 24 months. Secondary outcome measures include change in BVCA,
worsening of vision by =3 lines, and changes in area of GA measured on FAF and OCT.
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Results—52 participants (mean age 79 years) were enrolled with 27 study eyes assigned to
sirolimus from May 2012 to March 2014. The baseline median area of GA was 4.73 DA (12.01
mm?2). The mean (standard deviation) growth rates of GA detected on color fundus photographs
were 2.27 (2.17) mm2 and 1.91 (2.27) mm?2 at month 12, and 4.94 (2.96) mm?2 and 5.72 (3.97)
mm? at month 24, for the sirolimus and sham groups, respectively. There was no statistically
significant difference in the GA growth rates between the two treatment groups (P=0.33). Median
visual acuity changes and incidence of 15-letter loss from baseline were not different between the
2 treatment groups (p=0.19). The intervention was stopped early because of sterile
endophthalmitis that occurred in 3 participants in the sirolimus group. Participants were followed
for safety until the study was closed in May 2015 due to lack of efficacy.

Conclusion—Sirolimus did not result in different rates of GA growth in this phase 2 study.
Immunosuppression may be important for some stages of the AMD process but may not
necessarily be the main pathway for the development of GA.

Introduction

Age-related macular degeneration (AMD) is the leading cause of blindness in the United
States (1) and the developed world. Geographic atrophy (GA) associated with AMD is one
of the two forms of late AMD characterized often by the development and regression of
large drusen, followed by the progressive loss of the outer retinal layers and the retinal
pigment epithelium.(2) This process may start at the center of the macula (the fovea) or
eventually involve the fovea, leading to central visual loss and GA accounts for
approximately 80% of all late AMD. There is no proven effective therapy for preventing the
onset or retarding the progression of GA despite numerous agents tested previously. This
remains an unmet medical need as the number of individuals affected with AMD is
predicted to double by 2020 from numbers estimated in 2004 to be 1.75 million with late
AMD.(3)

Although the pathogenesis of AMD is unknown, several pathways have been hypothesized
as potentially causal including chronic inflammation.(4—6) Genetic association studies
implicated the complement pathway of the immune system in the pathogenesis of late AMD,
including GA.(7-9) Dysregulated expression of the complement regulatory proteins as well
as the presence of activated microglia (10) and macrophages (11) in the outer retina in eyes
with AMD are demonstrated in histopathological studies. Immunoglobins, activated
complement factors, and activated microglia are also found in large drusen, the precursors to
GA.(12-14) These findings suggest that agents that reduce immune responses may be
reasonable to test for the treatment of GA. One such agent is sirolimus, an
immunosuppressive drug. (15) It is known as an inhibitor of the mammalian target of
rapamycin (m-TOR), a multifunctional serine-threonine kinase. The inhibition of m-TOR
can result in a variety of changes in cellular function including cell survival, growth, and
proliferation.(16) M-TOR inhibition also results in immunosuppression as T- and B-cell
proliferation and antibody production are markedly suppressed.(17) In a study of mice that
had postnatal ablation of retinal pigment epithelial (RPE) mitochondrial oxidative
phosphorylation, there was gradual dedifferentiation of the RPE which lead to photoreceptor
degeneration and reduced electrical responses of the retina to light. (18) Administration of
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sirolimus (or rapamycin) reduced the RPE dedifferentiation and preserved the
photoreceptors. Inhibition of the m-TOR pathway may be a potential therapy for
degenerative diseases of the RPE such as GA associated with AMD.

Sirolimus is approved by United States Food and Drugs Administration as an
immunosuppressive drug in renal transplants (19) and in stents for balloon angioplasty.(20)
A proprietary formulation of a non-aqueous solution of sirolimus has been tested for ocular
diseases including diabetic retinopathy, (21) GA, (22, 23)and uveitis.(24) Following success
in phase 1 and 2 trials for non-infectious uveitis,(25) sirolimus is currently being evaluated
in a phase 3 trial. In this study, we report the results of a multicenter randomized controlled
clinical trial of sirolimus for the treatment of GA conducted as an ancillary study of the Age-
Related Eye Disease Study 2 (AREDS2).

Methodology

This was an ancillary study of a National Institutes of Health supported study, the Age-
Related Eye Disease Study 2 (AREDS?2), a clinical trial of oral supplements of omega-3
long-chain polyunsaturated fatty acids and lutein plus zeaxanthin for the treatment of AMD.
(26) This ancillary study was a multi-center, randomized, single-masked phase 2 clinical
trial conducted in 13 AREDS? clinical centers. This AREDS2 Ancillary study of sirolimus
for GA was reviewed and approved by each of the institutional review boards and written
informed consent was obtained from all participants. The research was conducted according
to the tenets of the Declaration of Helsinki. This study was registered in clinicaltrials.gov:
NCT01675947.

To be eligible, AREDS? participants had to be at least 55 years or older with sufficiently
clear media for quality fundus photographs, and had to have GA area between 0.75 and 8
disc areas (DA) in at least one eye. As part of the AREDS? ancillary study, the GA had to
initially involve the center of the fovea and had to demonstrate a progression rate of at least
2 mm2/year, as determined by the AREDS2 Reading Center. We began enrollment in
September 2012. In 2013, when AREDS? terminated and to increase the pace of
recruitment, non-AREDS?2 participants with GA not involving the center of the fovea were
recruited. These non-AREDS?2 participants did not have consistent previous fundus
photographs to measure the progression rate of GA.

Exclusion criteria included those unlikely to comply with study procedures and/or follow-up
visits, and those who had a poor 2-year survival prognosis. Presence of confounding ocular
diseases such as glaucoma, significant diabetic retinopathy, uveitis, high myopia, and
neovascular AMD requiring therapies such as macular laser photocoagulation,
photodynamic therapy, anti-vascular endothelial growth factor agents, and other therapies
also rendered the eye ineligible. Prior surgery with vitrectomy ever or cataract surgery or
YAG capsulotomy within the past three months also rendered the patient ineligible.

Participants eligible in one eye were randomly assigned to either intravitreal injection of
sirolimus (20 L [440 pg]) or a sham treatment consisting of subconjunctival injection of
lidocaine. Participants with both eyes eligible were assigned intravitreal injection of
sirolimus in one randomly-selected eye and sham treatment in the fellow eye. Treatments
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were scheduled monthly for a period of 24 months. Standardized study procedures including
best-corrected visual acuity (BCVA), stereoscopic color fundus photography, fundus
autofluorescence (FAF) images, and spectral-domain optical coherence tomography (OCT)
were performed at baseline and every 6 months following enrollment for the 24-month
duration of the study. For safety, BCVA was also measured at study visits month 2 and
month 3 and FAF was also added to the month 2 visit.

The imaging was conducted at each clinical site on equipment that were certified by the
reading center. Spectral domain OCT images were acquired by either Spectralis (Heidelberg
Engineering) or Cirrus (Zeiss Meditec) according to reading center protocols. FAF images
were acquired with either blue light scanning laser ophthalmoscopy (Spectralis, Heidelberg
Engineering) or optical camera flash photography using the manufacturer’s supplied
autofluorescence filters with green light (Zeiss, Topcon).

The study medication (DE-109), a proprietary formulation of a non-aqueous solution of
sirolimus, in a vehicle composed of polyethylene glycol 400 (PEG 400) and 4% ethanol
(200 proof), was provided as a clear solution by the company (Santen Pharmaceutical Co.,
Ltd. Osaka, Japan) for the study as a frozen 0.5 mL sterile injectable solution. The dose of
440 ug was chosen based upon prior studies that evaluated other doses. This dose was
considered to be safe and bioavailable. The medication was thawed immediately prior to
injection, and drawn into a 0.3 mL syringe (Becton Dickinson, Frankling Lakes, NJ) with a
30-gauge,.Y2inch-long needle. A 20 pL volume (440 ug) injection was given intravitreally
after topical anesthesia with 0.5% proparacaine and topical povidone-iodine. Similar
preparation of the injection site was performed on the sham treatment group, but
subconjunctival injection of lidocaine was given instead of the intravitreal injection.

Investigators who were administering the therapies were not masked to the treatment
assignment. The research team including those obtaining BCVA, ocular images and OCT
were masked to the treatment group allocation. The certified graders at the fundus
photograph reading center were also masked to the treatment assignment and they
determined the primary outcome for this study, namely the measurement of the area of GA
as documented by fundus photographs over the course of the study.

Outcome Measurements

The primary outcome was the rate of change from baseline over time (24 months) in the area
of GA based upon masked gradings of the digital color fundus photos using manual
computer planimetry by certified graders at a centralized fundus photograph reading center.
Secondary outcomes include change in BCVA, worsening of BCVA of three or more lines
(15 or more letters) compared with baseline, change in area of GA as measured on fundus
autofluorescence (FAF), change in central subfoveal thickness measured on optical
coherence tomography (OCT), and change in drusen area (defined as progression in drusen
area of one disk area (DA) or greater) based on masked digital grading of fundus
photographs. For participants with AREDS2 information, additional analyses included a
comparison of the slope of GA growth measured while enrolled in AREDS?2 to the slope of
GA growth measured during the sirolimus trial to further assess for any change associated
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with the intravitreous injections of sirolimus. All secondary analyses used a 0.05 level of
significance.

Statistical Analyses

Results

Sample size calculation: A sample size of 50 participants (25 per treatment arm) was
considered adequate for this study in order to determine the magnitude of effect between the
sirolimus and sham groups for the primary efficacy variable (the rate of change from
baseline in area of GA (in mm? per year) in the study eye). This sample size provided 80%
power, assuming at least 3 measures of GA (baseline and months 12 and 24), a difference in
the growth rate of at least 1.45 mm?2/year between the two arms with within-subject variance
of 36 mm? (estimated using data from AREDS2), correlation among the repeated
observations of 0.80, 20% loss to follow-up rate over the course of follow-up, and a 0.05
level of significance.

All analyses were conducted following the intention-to-treat principle. Descriptive statistics
were used to characterize the study population and chi-square and Fisher exact tests were
used to compare prevalence of baseline characteristics and secondary outcomes between
treatment arms. The association between treatment arm and worsening of BCVA of 3 or
more lines compared with baseline was determined using a repeated measures logistic model
based on a generalized linear model. The association between treatment arm and change in
GA from baseline over time at 6, 12, 18 and 24 months was determined using a mixed
effects model. SAS (version 9.4) were used for all analyses. The pre-trial and during trial
slopes for AREDS? participants were compared using a mixed effects model and assessing
annual change in the square root of GA for the treatment by time pre-trial versus time during
trial interaction.

Missing data points during follow-up were not imputed. However, several participants were
seen at study closeout between the 12-month and 18-month visit (i.e., at 15 months) or
between the 18-month and 24-month visit (i.e., at 21 months). For these participants, the
next value forward (either for the 18-month visit or for the 24-month visit, respectively) was
imputed based on a linear trajectory of the participant’s data up to the last time point.

Of the 62 participants screened (CONSORT graph, Figure 1) in 13 AREDS?2 participating
clinics, 10 were ineligible. Among participants with one eligible eye, 21 participants were
randomly assigned to intravitreal sirolimus treatment group while 25 were assigned to sham
treatment group between September 2012 and May 2014; an additional six participants with
both eyes eligible at the time of enrollment had a randomly-selected eye assigned to
inravitreal sirolimus, while the fellow eye was not treated. Due to a gap of no more than two
weeks between enrollment and the initiation of treatment, 2 of the 25 participants assigned
to the sham treatment group declined to receive their first treatment and withdrew from the
study. Among participants who received at least one study injection, 4 participants in each
arm were lost to follow-up during the study, not including those who withdrew prior to start
of treatment. Additionally, 9 participants in the sirolimus group and 2 participants in the
sham group voluntarily withdrew from study injections; they were all followed through the
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conclusion of the study with the exception of 1 participant. The study injections were
stopped early on May 30, 2014 by the Data and Safety Monitoring Committee (DSMC)
because of increased risk of sterile endophthalmitis in the sirolimus arm. The study ended by
May 2015, again on the recommendation of the DSMC due to lack of efficacy.
Consequently, 10 participants in each study group had not reached 24 months of follow-up.
This left 24 participants in the sirolimus arm and 20 participants in the sham arm for the
analyses of the primary outcome of change in GA area from baseline, using the intent-to-
treat principle (Figure 1).

Baseline characteristics (Table 1) showed that the mean (SE) age was 79+7.1 years, 56%
were female and 96% were white. Half of the participants had some college education.
Median baseline BCVA was 63 letters (Snellen equivalent of 20/60), with an interquartile
range (IQR) of 22 letters. Median area of GA was 4.73 disk area (DA), with an IQR of 3.08
DA. Thirty of the 52 participants enrolled were not originally enrlled in AREDS2. Four
participants who had not participated in AREDS2 and were recruited based upon clinical
exam rather than fundus photograph reading center evaluation had GA <0.75 DA, while an
additional four who had not participated in AREDS2 had GA > 8 DA; two AREDS?
participants had GA > 8 DA at enrollment. Three participants did not have a baseline
grading due to immediate withdrawal from the study or had poor quality photographs.

Medical history (Table 1) showed high prevalence of comorbidities in this cohort, including
cardiovascular disease (81%), gastrointestinal conditions (65%), arthritis (62%), and
diabetes (35%). More participants reported having thyroid disease in the sirolimus group
than the sham group (13% vs. 2%, Fisher exact-test: p=0.002).

The primary outcome of change in GA area as measured from digitial fundus photographs
from baseline is summarized at each time point in Table 2A. There was no statistically
significant association in change in GA area over time between treatment groups (p=0.33).
The growth of GA measured on FAF, a secondary outcome, did not show a statistically
significant association with treatment in change in GA area over time (p=0. 13) (Table 2B,
Figure 2). Evaluation of the slopes of GA progression before the trial commenced and
during the trial were available in the participants who were originally enrolled in the
AREDS? (n=16). The pre-trial slopes for each participant were compared with the slopes
obtained during the trial. In those assigned to intravitreal sirolimus, the slope (SE),
calculated by using the square root transformation of GA growth, prior to the trial was 2.814
(0.274) and 2.895 (0.277) during the trial. The results were not statistically significant
(p=0.53). For those assigned to sham the pre-trial slope was 3.333 (0.312) and during the
trial was 3.383 (0.310). Again this was not statistically significant (p=0.70). Other fundus
and FAF secondary measures, including progression of drusen area = 1 DA (p=0.33) and
FAF halo (an area of hyperautofluorescence) progression = 50% of the perimeter (p=0.67)
were not associated with treatment. Treatment arm also had no effect on change in central
subfoveal thickness measured in microns from baseline (p=0.75) (Table 2C).

Change in VA from baseline at each study visit that required a standardized BCVA is shown
in Table 3. Median vision loss from baseline ranged from 0-6 letters from the 2-month visit
through the 24-month visit. and was fairly even between arms, although mean vision loss
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was generally greater in the sham arm. This difference in means was influenced by 3
participants in the sham group who experienced marked vision loss from baseline starting at
just two months after enrollment due to progression of GA. Other reasons for vision loss
included sterile endophthalmitis (n=3), iritis following study injection (n= 1), subretinal
hemorrhage (n=1) and cataract (n=1). Incidence of 15-letter loss from baseline was
somewhat higher for participants in the sham arm, however there was no significant
association between treatment arm and the proportion experiencing a 15-letter loss (p=0.19).

Adverse events (AE) are summarized in Table 4A. More AEs were related to the sirolimus
injection compared to sham injection (41% vs. 20%, p=0.0005); this held true for
participants reporting at least one AE related to the study injection (63% in the sirolimus
arm vs. 20% in the sham arm, p=0.0023). As expected, participants in the sirolimus group
reported visualizing drug depot in the vitreous or vitreous floaters related to study injection
more frequently than participants in the sham group (44% vs. 0%, p<0.0001) Table 4A. The
drug depot was reported to cause visual impairment lasting months following injection that
was substantial enough to result in nine participants withdrawing from additional treatments.
These participants, however, consented to continued follow-up. One anterior uveitis event
and three endophthalmitis events were reported to occur in four sirolimus arm participants.
Those affected with endophthalmitis received the standard of care for presumed
endophthalmitis but the culture of the vitreous failed to demonstrate growth of any pathogen.
The visual acuities from these affected cases returned to the baseline level of visual acuity in
all three cases between one and two months after intial report of endophthalmitis. Total
adverse events including those from non-ocular adverse events are seen in Table 4B.

Overall, 111 adverse events were reported in the sirolimus group from 22 (81%) of the 27
randomized participants and 42 adverse events were reported in the sham group from 16
(64%) of the 25 randomized participants (Table 4B). Twelve serious adverse events (SAES)
were reported in the sirolimus group by 7 (26%) participants and 9 SAEs were reported in
the sham group by 6 (24%) participants.

Discussion

This phase 2 trial did not demonstrate differences in the rate of growth of GA. No systemic
adverse effects were associated with the use of sirolimus. A number of study limitations
markedly reduced the ability to demonstrate potential beneficial effect of sirolimus including
poor compliance, the inability to complete the study interventions because of severe adverse
events, and subsequently limited power to detect a difference. Compliance with treatment
was compromised by the visual impairment from the drug depot effect as demonstrated by
the high rate of treatment withdrawal (9/27 or 0.33 in the sirolimus group compared to 2/25
or 0.08 in the sham group). The number (3) of sterile endophthalmitis events in this small
cohort who received a total number of 154 intravitreal injections was considerably higher
than the expected incidence of endophthalmitis found in other intravitreal injections of
drugs. A number of studies have published the rates of non-infectious vitritis or sterile
endophthalmitis following intravitreal injections of anti-vascular endothelial growth factor
(VEGF) agents. Data from a retrospective case series of injections given from 2006 to 2013
indicate the rate of noninfectious vitritis in nearly 100,000 intravitreal injections ranged
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from 0.02% to 0.16% for the various anti-VEGF agents.(27) For culture positive
endophthalmitis in a case series of nearly 500,000 intravitreal injections in 5 retina clinics,
the rates ranged from 0.035% to 0.039% for all the anti-VEGF and steroidal formulations
administered.(28) Another center found that intravitreal injections of steroid resulted in 6.9
fold increased rate of endophthalmitis when compared with intravitreal injections of anti-
VEGF therapies (0.13% vs. 0.019%).(29) The non-infectious vitritis and culture negative
cases had better visual acuity outcomes than those that were culture positive.(30) Rates of
endophthalmitis reported in a clinical trial were similarly low.(31)

Fifty-two participants were recruited from September 2012 to May 2014. Because of the
elevated rate of culture-negative endophthalmitis, the study injections were stopped prior to
completing the number of planned intravitreal injections in May 2014. We continued to
follow these participants until May 2015 for safety. The ability to evaluate the effect of
sirolimus was compromised by these premature terminations.

Two phase 1 studies in which sirolimus was administered subconjunctivally (22)and
intravitreally (23) for GA associated with AMD were conducted at the National Eye
Institute. These studies enrolled small numbers of patients and the ability to make inferences
from such small, non-randomized unmasked studies was limited. It was thought that there
may have been more visual acuity loss and more rapid GA progression in those who
received sirolimus. This was not confirmed in the current phase 2 randomized trial. The VA
loss was not greater in the treated group and the GA growth did not differ by treatment. Even
those participants who had the sterile endophthalmitis did not demonstrate vision loss from
baseline.

Sirolimus is currently being investigated in a phase 3 trial of non-infectious uveitis following
a phase 2 trial which demonstrated efficacy. The rates of sterile or culture-positive
endophthalmitis have not been reported to be increased. Since the pathobiology of disease in
uveitis is known to be inflammatory, it is not surprising that sirolimus may play an important
role in treating this condition. Although inflammation may play an important part in the
etiology of AMD, it is possible that the inflammatory process is more important in drusen
formation rather than GA formation, as demonstrated by the histopathology. Perhaps
additional pathways may be more important in the late stages of AMD, thus suppression of
inflammation is inadequate to prevent further progression in established GA. For example,
genes associated with extracellular matrix may play a greater role in eyes with neovascular
AMD.(32) It is also possible that we did not give sufficient drug or it was administered too
late in the course of the disease.

We currently have no effective therapy for GA. Perhaps by the time GA develops,
cumulative cellular damage may have occurred so that it may be more difficult to retard or
reverse the course of the disease. Cell death is programmed and providing therapy at this
stage may be less favorable. Clearly, a better therapeutic strategy would be the prevention of
progression at earlier stages of disease. Hopefully, further evaluation of genetic associations
with the different stages of AMD may help elucidate different pathways to target in future
treatment studies.
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+ Declined to participate (n=0)
+ Other reasons (n=0)
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Allocated to sirolimus intervention (n=27)
+ Received allocated intervention (n=27)
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Allocated to sham intervention (n=25)

+ Received allocated intervention (n=23)

+ Never received allocated intervention
(refusal, changed mind) (n=2)
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+ Withdrew consent (n=2)

+ Unable to return for final study visit (n=1)
+ Deceased during study (n=1)

Discontinued intervention
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[ Analysis
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treat principle (n=24)
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(n=3: dropped out after one month: 2; poor
quality baseline images:1)
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Figure 1.

AREDS? Sirolimus Study Consort Flow Diagram

Analyzed for primary outcome via intent-to-
treat principle (n=20)

+ Excluded from analysis for primary outcome
(n=5: no visits beyond one month of follow-
up/early study termination: 4; died five months
after enrollment: 1)
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Treated Baseline month'6 month.12

(e

ShamBaseline month 6 : ; — month 24

Figure 2.
Autofluorescence images of treated eye (top row) and sham eye (bottom row) at 6 monthly

visits over 2 years. Area of GA in the treated eye has increased from 2.28 mm? at baseline to
6.5 mm? at the 2 year visit and the eye in sham group increased from 2.03 mm2 to 7.14 mm?
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Table 1
Baseline Characteristics of the Study Participants
Study Arm
Sirolimus Sham Total
Total 27 25 52
Age, Mean (standard deviation) 785(6.9) 79.8(7.3) 79.1(7.1)
Females, N (%) 17 (63) 12 (48) 29 (56)
Race and Ethnicity, N (%)
White 26 (96) 24 (96) 50 (96)
Black or African American 1(3) 1(4) 2(3)
Hispanic 0(0) 0(0) 0(0)
Marital status, N (%0)
Married 16 (59) 14 (56) 30 (57)
Divorced 2(7) 4 (16) 6 (11)
Widowed 8(29) 7(28) 15 (28)
Never married 1(3) 0(0) 1(1)
Education, N (%0)
Grade 11 or less 4 (14) 5 (20) 9(17)
High school graduate 6 (22) 11 (44) 17 (32)
Some college or Associate's degree 11 (41) 4 (16) 15 (28)
Bachelor's degree 4 (14) 4 (16) 8 (15)
Post-graduate work 2(7) 1(4) 3(5)
Medical History, N (%)
Cardiovascular disease 21 (78) 21 (84) 42 (81)
Pulmonary diseases 8(30) 10 (40) 18 (35)
Cancer 7 (26) 2(8) 9(17)
Gastrointestinal conditions 16 (59) 18 (72) 34 (65)
Diabetes 9(33) 9 (36) 18 (35)
Thyroid disease? 13 (48) 2(8) 15 (29)
Dermatological disorders 3(11) 6 (24) 9(17)
Arthritis 18 (67) 14 (56)  32(62)
AREDS2 participants, N (%)
Yes 11 (41) 11 (44) 22
No 16 (59) 14 (56) 30
Baseline visual acuity (study eye) Minimum 36 36 36
Median 62 63 63
Snellen 20/60 20/60 20/60
Maximum 80 83 83
IQR 21 20 22
Mean 60.5 61.1 60.8
Standard deviation 13.0 13.6 13.2
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Sirolimus Sham Total
Baseline GA area, DA (study eye) N 25 24 49
Minimum 0.09 0.18 0.09
Median 4.49 4.84 4.73
Maximum 11.00 9.31 11.00
IQR 2.44 4.34 3.08
Mean 4.64 4.19 4.42
Standard deviation 2.82 2.64 271
GA area < 0.75 DA, N (%) 1(4) 3(13) 4(8)
GA area > 8 DA, N (%) 4(16) 2(8) 6 (12)

GA with Center of Fovea Involved, N (%)2
Yes 24 (96) 22 (96) 46
No 1(4) 1(4) 2

GA: geographic atrophy; DA: disk areas
N: Participants reporting at least one condition in the disease area

'ZFisher exact test p-value for thyroid disease p= 0.002.

ZData not available on 4 of the 52 enrolled participants
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Vision Change from Baseline, by Study Month

Study Study Arm
Month
Sirolimus  Sham
2 Summary N 22 22
Median -2.5 0.0
Mean -3.7 -5.4
Stdev 9.2 16.5
15-letter loss, N (%) 209 3014
3 Summary N 23 19
Median -3.0 -2.0
Mean -3.3 -7.6
Stdev 9.8 17.9
15-letter loss, N (%) 2(9) 3(16)
6 Summary N 23 17
Median -3.0 -1.0
Mean -42 -10.2
Stdev 12.8 20.4
15-letter loss, N (%) 209 5(29
9 Summary N 21 21
Median -3.0 -4.0
Mean -2.2 -9.2
Stdev 8.9 17.4
15-letter loss, N (%) 2(10) 5(24)
12 Summary N 22 20
Median -3.5 -3.0
Mean -3.7 -7.3
St dev 8.7 16.8
15-letter loss, N (%) 1(5) 4(20)
18 Summary N 16 11
Median -4.0 -3.0
Mean -45 -116
St dev 8.8 224
15-letter loss, N (%) 3(19) 3(27)
24 Summary N 7 5
Median -4.0 -6.0
Mean -3.7 -10.6
Stdev 8.6 16.2
15-letter loss, N (%) 1(14) 2(40)
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p-value for treatment effect (repeated measures logistic model): p=0.19
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Table 4

Study Arm

Sirolimus Sham Total
(N=27) (N=25)  (N=52)

Number of Events/Participants
Number of Adverse Events
Participants with at least one AE, N (%)
Number of SAEs
Participants with at least one SAE, N (%)

Specific Ocular Events (at least one) Per Participant, N (%)

Drug depot/floater in vitreous related to injection

Eye Pain related to injection

Anterior Uveitis or Sterile Endophthalmitis

1

111 42 153
22 (81) 16 (64) 38 (73)
12 9 21
7(26) 6(24) 13(25)
12 (44) 000) 12 (23)
5 (19) 3(12)  8(15)
4 (15) 00)  4(10)

At least one Reasonable Possibility Study Injection Caused Event, Per Participant, N (%)

Yes!

17 (63) 5(20) 22 (42)

Reasonable Possibility Study Injection Caused Event among All AEs, N (%)

Yes!

46 (41) 5(20) 51(33)

Reasonable Possibility Study Injection Caused Event among All SAEs, N (%)

Yes 4(33) 0(0) 4 (19)
Deaths 1(4) 1(4) 2(4)
B

Study Arm
Sirolimus ~ Sham Total
(N=27)  (N=25) (N=52)
Number of Events/Participants

Number of Adverse Events 111 42 153

Participants with at least one AE, N (%) 22 (81) 16 (64) 38(73)

Number of SAEs 12 9 21

Participants with at least one SAE, N (%) 7 (26) 6(24) 13(25)

Type of Event among All AEs, N (%)

Non-ocular? 55(50)  31(74) 86 (56)

Non-study eye 2(2) 1(1) 3(2)

Study eye? 52(47)  7(17) 59 (39)

Both eyes 2(2) 3(7) 5(3)

Severity among All AEs, N (%)

Mild 76(68)  22(52) 98 (64)

Moderate 31(28) 12(29) 43(28)

SevereZ 4(4) 8(19) 12(8)
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Study Arm

Sirolimus ~ Sham Total
(N=27)  (N=25) (N=52)

Highest Severity Per Participant, N (%0)

Mild 10 (37) 6(24) 16 (31)
Moderate 9 (33) 5(20) 14 (27)
Severe 3(11) 5 (20) 8 (15)

lFisher exact test p<0.05 (Drug depot/floater: p=0.0001; Study injection, pts: p=0.0023; Study injection, all AEs: p=0.0005)

Does not include one case of sterile endophthalmitis event that occurred in a non-study eye that received antivascular endothelial growth factor
therapy for neovascular AMD.

1.
Fisher exact test p<0.05 (Non-ocular AEs: p=0.0101; Study eye AEs: p=0.0007; Severe AEs: p=0.0037)
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