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ABSTRACT

Geographic atrophy (GA) remains a leading cause of central vision loss with no known cure. Until
recently, there were no approved treatments for GA, often resulting in poor quality of life for affected
patients. GA is characterized by atrophic lesions on the retina that may eventually threaten the
fovea. Emerging treatments have demonstrated the ability to reduce the rate of lesion growth,
potentially preserving visual function. Avacincaptad pegol (ACP; Astellas Pharma Inc), a complement
component 5 inhibitor, is an FDA-approved treatment for GA that has been evaluated in numerous
clinical trials. Here we review the current clinical trial landscape of ACP, including critical post hoc
analyses that suggest ACP may reduce the risk of severe loss among patients with GA.

PLAIN LANGUAGE SUMMARY

Geographic atrophy (GA) is an advanced form of eye disease age-related macular degeneration. In
people with GA, light-sensitive cells at the back of the eye (the retina) start to die, forming lesions.
GA lesions usually get bigger over time and can lead to blindness. New medicines are being studied
that work by slowing the growth of GA lesions. Avacincaptad pegol (ACP) is one medicine that acts
on the immune system and is designed to block the C5 protein, helping stop the immune system
from attacking cells in the retina. Based on clinical studies, ACP was shown to slow the growth of GA
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over time and has been approved by the FDA. This review article summarizes research on ACP.

1. Background

Geographic atrophy (GA) secondary to age-related macu-
lar degeneration (AMD) continues to be the leading cause
of severe vision loss in individuals over 55 years of age,
with a global prevalence of 8.7% [1,2]. Although approx-
imately 1.6 million patients are estimated to have GA in
the United States, GA may be severely underdiagnosed
due to a lack of knowledge surrounding the disease and
its progression [3].

AMD is a progressive retinal disease that can lead to
the development of “wet,” or neovascular AMD (nAMD),
GA, or both. The dry form of AMD is characterized by
the deposition of extracellular waste products composed
of lipids and proteinaceous debris, referred to as drusen,
onto the retina. Drusen accumulation may lead to
degeneration of photoreceptors and the retinal pigment
epithelium (RPE), which may eventually result in atrophy
of retinal tissue during advanced stages of the disease.

Clinicians commonly classify the severity of AMD via
the size of the drusen deposits and the presence of
pigmentary changes. Small drusen deposits of diameter
<63 um, or “drupelets,” are considered normal ocu-
lar characteristics of aging that do not correlate with
AMD [4]. Medium drusen between 63 and 125 um in
diameter with no pigmentary changes signify early AMD,
while large drusen of more than 125 um and/or any AMD
pigmentary abnormalities signify intermediate AMD [4].
GA, the advanced form of the disease, is characterized
by loss of photoreceptors, RPE, and choriocapillaris, while
nAMD is characterized by neovascularization of choroid
under the retina [1]. nAMD and GA both represent
advanced, late-stage forms of AMD.

AMD is a complex, multifactorial disease where the
interplay between modifiable and nonmodifiable envi-
ronmental and genetic risk factors determines the onset
and severity of the disease. Key modifiable risk factors
include smoking, diet and physical activity, while the chief
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nonmodifiable factor is age. While the age of AMD onset
varies, it generally manifests in individuals >55 years
of age. The presence of GA is observed in 3.5% of
individuals >75 years of age, with prevalence increasing
exponentially with age to approximately 22% of the
population over 90 years of age in the United States [5].
GA may greatly affect a person’s quality of life; lesion
genesis and growth, even when outside the foveal region
of the macula, can be detrimental to vision. When lesions
encompass the fovea, there may be irreversible central
vision loss, leading to extreme difficulties in important
daily activities such as reading, driving and seeing in low-
light environments. Although GA progression is variable
based on lesion location, characteristics, size and other
factors, slowing the progression of the disease from the
earlier stages is paramount to preserving VA and quality
of life of the patient. Standard-of-care therapeutics for
other ophthalmologic diseases such as glaucomaalso aim
to slow disease progression but do not reverse vision loss.
Currently, there is no cure for either dry AMD or GA,
and treatment options are limited. It is recommended
that patients with intermediate AMD in one eye take
supplements, demonstrated to potentially slow disease
progression in the fellow eye, according to the Age-
Related Eye Disease Study 2 (AREDS 2). These supple-
ments include a combination of vitamins C and E, copper,
zing, lutein, and zeaxanthin [6]. It is also recommended
that patients cease smoking if appropriate, increase the
nutritional value of their diet, and exercise regularly.
Until recently, no approved treatments have been
available for GA. Pegcetacoplan (Apellis Pharmaceuticals,
Waltham, MA, USA), a complement C3 inhibitor, received
approval from the US Food and Drug Administration
(FDA) in February 2023, becoming the first approved
treatment for the disease in the United States. Despite
this, treatment options for GA remain limited and there
is still a large, unmet need for GA therapeutics. New
and emerging treatments may further help reduce the
rate of lesion growth, preserve photoreceptors and slow
the loss of VA. Additionally, a deeper understanding of
these emerging treatments reinforces the importance
of treating the disease as early as possible to benefit a
broader range of patients. One such treatment, avacin-
captad pegol (APC), a C5 inhibitor for the treatment of GA,
was approved by the FDA in August 2023. The following
is a review of the current clinical trial landscape of ACP,
including critical post hoc analyses that suggest ACP may
reduce the risk of severe loss among patients with GA.

1.1. The complement system: a target for
geographic atrophy therapeutics

AMD development and progression to GA have been
linked to several biological pathways that have become

targets for therapeutic development. Genome-wide asso-
ciation studies have linked genetic polymorphisms from
the function of the complement system to AMD and
GA [7]. Immunohistochemical studies and in vitro studies
also corroborate the role of the complement systemin the
development and progression of GA.

The complement system, which activates an enzy-
matic cascade within the innate immune response sys-
tem, has been the most explored GA target to date.
The innate immune response provides immediate but
nonspecific defense against foreign entities within the
body and is typically the first line of immunological
response agdainst infections or internal injuries. Multi-
ple complex networks comprise the complete innate
immune response, within which the complement system
plays an integral role against pathogen recognition
and elimination [8]. The complement cascade can be
activated via three separate signaling pathways: classical,
lectin and alternative, but all ultimately lead to the
formation of the MAC [9,10]. The classical pathway is
activated through antigen-antibody complexes and the
lectin pathway through lectin binding to polysaccharides
on damaged cells [10]. Distinctly, the alternative pathway
is spontaneously activated by hydrolysis of thioester
bonds in C3 and is constitutively active through an ampli-
fication loop of classical and lectin pathway activity [10].
Despite the different sources of activation, the three
pathways converge with the cleavage of complement
protein C3 into C3a and C3b [11]. Component C3a is a
peptide anaphylatoxin that activates inflammatory cells
and has highly potent antimicrobial properties [10,12].
C3bis an opsonin that labels targets for phagocytosis and
helps amplify complement activation via the alternative
pathway [10,13]. C3b binding to C3 convertase leads to
the formation of C5 convertase and further activation of
the complement system.

Complement C5 convertase functions at the terminal
point of the complement cascade, cleaving the C5 protein
into C5a and C5b components. Like C3a, C5ais an anaphy-
latoxin that attracts and activates inflammatory cells and
enhances phagocytosis [10,12]. These inflammasomes
further activate proinflammatory cytokine responses.
C5b binds to complement components C6, C7, C8 and
multiple C9 proteins, forming the MAC (C5b-9). The
complement cascade culminates with the insertion of the
MAC into the cell membrane, causing membrane lysis
that may eventually lead to cell death [14].

Many studies have shown a link between the var-
ious components of the complement system and the
development and progression of retinal diseases, includ-
ing AMD and GA, uveoretinitis, diabetic retinopathy
and glaucoma [15]. Increases in the accumulation of
MAC, inflammatory cytokines and chemokines drive the



complement system out of equilibrium in an otherwise
normal retina. Aging typically increases the upregula-
tion of genes associated with the complement system.
Increases in complement factors H, B and D, along
with C1, C3 and C5, have demonstrated roles in the
development of GA [16,17]. Importantly, studies have
shown that dysregulation of the complement system
leads to the formation of drusen, and thus AMD with
potential progression to GA [18].

Despite the complexities of the complement system,
it has become an attractive target for therapeutics for
GA treatment. Inhibition of overactive complement com-
ponents has been shown to slow GA lesion progression,
with C3 and C5 showing the most promise as GA
therapeutics [19,20].

2. Avacincaptad pegol: a C5 inhibitor for GA
treatment

2.1. Overview & mechanism of action

Inhibition of C3 or C5 as core components of all three
pathways has proven promising in clinical studies, sug-
gesting an approach that targets components of all three
pathways may be needed. Specifically, inhibition within a
single pathway (e.g. C1q, which is the initiating molecule
of the classical pathway) may not provide sufficient atten-
uation of the complement cascade [21-23]. Inhibition
of the complement cascade at C3 may lead to the loss
of the anti-inflammatory and anti-infective benefits of
(3, proteolytic products leading to an increased risk for
infection [24]. Alternatively, targeting the complement
system with a terminal C5 inhibitor has also shown
promise in treating GA by slowing lesion growth [25].
In addition, blocking C5 specifically can preserve the
host defense mechanisms upstream in the complement
pathway, potentially preserving anti-inflammatory func-
tions of C3a that may be important for phagocytosis
and modulation of inflammation, while blocking the
recruitment of inflammasomes and formation of MAC
mediated by C5a and C5b [13,26].

ACP (Astellas Pharma Inc., Tokyo, Japan) is a pegylated
ribonucleic acid aptamer that binds C5, inhibiting its
cleavage into C5a and C5b (Figure 1) [25]. ACP is a chem-
ically synthesized, single-stranded oligonucleotide that
demonstrates high binding affinity and specificity for C5.
The pegylation of the molecule provides stability against
biodegradation and delays the clearance of the drug [27].
By targeting and inhibiting the terminal component of
the complement cascade, ACP potentially preserves the
early components of complement activation that are
essential for the opsonization of microorganisms and
clearance of immune complexes. Inhibition of the forma-
tion of C5a reduces phagocytosis by neutrophils while
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retaining anti-inflammatory functions within the path-
way [28]. More importantly, inhibition of the formation of
C5b prevents initiation of MAC formation. As excess MAC
accumulation within high-risk RPE cells may overload
lysosomes and stimulate the release of pro-inflammatory
factors, prevention of MAC formation has shown potential
benefits in reducing these risks and preserving important
anti-inflammatory functions [29,30]. Taken together, the
inhibition of C5 potentially slows the progression of
host cell degeneration within photoreceptors, RPE and
choriocapillaris.

2.2. Early phase clinical studies

The safety, tolerability and pharmacokinetic profile of ACP
(known as ARC1905 at the time of the study) was first
evaluated in an uncontrolled, ascending dose and parallel
group, open-label phase 1 study (NCT00709527) [31].
In this study, ACP was administered as combination
therapy with ranibizumab 0.5 mg/eye in 60 subjects with
subfoveal choroidal neovascularization (CNV) secondary
to AMD. Here, ACP was well tolerated with no dose-
limiting toxicity and most reported adverse events were
related to the injection procedure [32]. ACP was fur-
ther evaluated in a randomized, parallel-assigned open-
label phase 2a trial to assess the safety of intravitreal
administration in combination with ranibizumab in 64
treatment-naive patients with nAMD (NCT03362190) [33].
Again, the treatment was well tolerated and the most
commonly reported ocular treatment-emergent adverse
events (TEAEs) in the study eye were related to the
injection procedure. One subject was reported to have
a retinal detachment, reported as not related to the
study drug. In both studies, the treatment combination
of ACP + ranibizumab in patients with wet AMD was
well tolerated with no safety issues identified through
measurement of visual acuity (VA) [32,33].

The safety and tolerability of ACP in patients
exclusively with GA were first evaluated in an
open-label, parallel-assigned phase 1/2 clinical trial
(NCT00950638) [34]. A total of 47 patients with GA in
both eyes were randomized between two cohorts: ACP
0.3 mg and ACP 1 mg. Intravitreal injections of ACP were
given at weeks 0, 4 and 8 with additional injections at
weeks 24 and 36. Patients were followed up at weeks 16
and 48 to assess various safety metrics, including VA and
changes in IOP. In this study, ACP was well tolerated with
no associated adverse events [32].

The safety and efficacy of ACP indicated for GA
have been further evaluated in two phase 3, random-
ized, double-masked, sham-controlled studies (GATHER1:
NCT02686658 and GATHER2: NCT04435366) [35,36]. ACP
is the firstinvestigational therapy for GA that achieved the
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Figure 1. Simplified Diagram of the Complement Pathway. (A) The complement cascade in its uninhibited form. (B) Inhibited at C5 via

avacincaptad pegol (ACP) binding.

12-month prespecified primary objective in two phase
3 pivotal trials [22,25]. Overall, ACP demonstrated high
statistical significance in reducing the growth of GA
lesions over 12 months, with a consistent and acceptable
safety profile.

2.2.1. Phase 3 studies: GATHER1 & GATHER2

In GATHERT, a total of 286 subjects were studied during 2
parts of the trial [25]. In part 1, subjects were randomized
1:1:1 to receive either ACP 1 mg (n = 26), ACP 2 mg
(n = 25) or sham (n = 26). During part 2, subjects were
randomized 1:2:2 to receive ACP 2 mg (n = 42), ACP 4 mg
(n = 83) or sham (n = 84). During both parts of GATHER1,
patients were treated monthly with 100 uL injections of
either ACP or sham.

In GATHER?2, a total of 448 subjects were randomized
1:1 to receive either ACP 2 mg (n = 225) or sham
(n = 223; 1 subject did not receive treatment after
randomization) [22]. In both GATHER1 and GATHER2,
treatment was administered as a 100 ul intravitreal
injection every month for 12 months and lesion size was
measured via fundus autofluorescence (FAF) at baseline,
month 6 and month 12. In GATHER1, monthly treatment
continued to month 18. In GATHER2, treatment subjects
were rerandomized 1:1 after month 12 to receive either
monthly or every-other-month injections up to month 24.

For both studies, key inclusion and exclusion criteria
were the same. Subjects had to be >50 years of age
with best-corrected visual acuity (BCVA) between 20/25
and 20/320 [22,25]. The GA lesion of the subject eye
had to be non-center point involving and in part within
1500 um from the foveal center, with a total area between

2.5 and 17.5 mm? (1 and 7 disc areas [DAs]) (Figure 2).
In the case of multifocal lesions, at least 1 lesion had
to be >1.25 mm? (0.5 DA). Patients were excluded if
they had evidence of CNV in either eye at baseline, GA
secondary to any condition other than AMD in either eye,
any prior treatment for AMD (except vitamin or mineral
supplements) or any prior intravitreal treatment for any
indication in either eye, any ocular condition in the study
eye that could progress during the study and potentially
affect central vision or otherwise act as a confounding
factor, or any sign of diabetic retinopathy in either eye.

The primary efficacy end point in GATHER1 and
GATHER2 was the GA area measured by FAF at three
timepoints: baseline, month 6 and month 12 [22,25]. The
mean rate of growth in the GA area, as measured by
FAF, is reflective of photoreceptor preservation, which is
required for functional vision.

2.2.2. GATHERI1 efficacy outcomes

In the GATHER1 trial, the primary objective was met
with high statistical significance [25]. Compared with
the corresponding sham group, ACP 2 mg resulted in
an absolute difference of 0.110 mm (95% Cl: 0.030-
0.190; p = 0.0072), representing a 27.4% reduction in
mean change in GA area over 12 months (square root
transformed), as measured by fundus autofluorescence.
The analysis using observed values (non-square root
transformed, representative of what is familiar in clinical
practice) for this analysis shows an absolute difference
in mean GA growth of 0.697 mm?, which correlates to a
reduction of 30.5% when compared with its correspond-
ing sham-control cohort (Figure 3A).
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Monthly ACP treatment continued to show reductions
in the progression of GA growth over 18 months in the
ACP 2-mg cohort when compared with its respective
sham cohort [23]. Month 18 analyses are descriptive.
In total, 201 subjects completed the entire treatment
period of the study. Analysis using observed, non-
square root transformation also showed comparable
reductions in GA lesion growth rates in the ACP 2-mg
treatment arm, with a 32.2% (1.156 mm?2; 95% Cl: 0.480-
1.833) reduction when compared with its respective
sham cohort (Figure 3B) [23]. These data are consistent
with those observed during the GATHERT 12-month
analysis, showing further reduction in lesion growth in
ACP-treated patients compared with sham, and further
supporting the potential of ACP treatment to reduce GA
lesion growth.

2.2.3. GATHER?2 efficacy outcomes

As with GATHER1, GATHER2 met its prespecified primary
objection of a reduction in GA area growth at 12 months,
the first time a complement inhibitor treatment for GA
has met the prespecified primary end point in two
phase 3 pivotal trials [22]. The mean rate of square root-
transformed GA area growth (slope) was 0.336 mm/year
with ACP and 0.392 mm/year with sham, a statisti-
cally significant difference of 0.056 mm/year (95% Cl:
0.016-0.096; p = 0.006). To demonstrate consistency
in efficacy, the mean rate of GA growth via slope
analysis of observed data was also performed. Similar
results were seen from the analysis of observed data,
with a difference of 0.376 mmz/year (95% Cl: 0.122-
0.631; p = 0.004), representing a 17.7% reduction when
compared with sham (Figure 4). In addition, subgroup
slope analyses demonstrated that the mean rate of
observed GA area growth was consistently lower for ACP
than for sham for all patient demographics and baseline
disease characteristics analyzed, including both male and
female subgroups. The statistically significant GATHER2
results further demonstrate the potential for ACP 2-mg
treatment to effectively slow GA lesion growth. Follow-
up results for the 24-month time period will be reported
upon completion of the study and subsequent analysis.

2.2.4. GATHER1 & GATHER?2 safety outcomes through
12 months
In this primary safety evaluation of both pivotal phase
3 trials, we will present only the ACP 2-mg data from
GATHERT1 through 12 months in order to offer the most
direct comparison between the two trials. Most subjects
in both treatment and sham cohorts experienced a TEAE.
Ocular TEAEs occurring in the study eye were higher
in the ACP 2-mg treatment cohorts (GATHER1: 52.2 vs.
34.5% [sham]; GATHER2: 48.9 vs. 37.4% [sham]) [22,25].

A complete list of ocular TEAEs occurring in the study
eye of >2% of patients for both GATHER1 and GATHER2
through 12 months is shown in Table 1. No serious
ocular TEAEs were observed in either the treatment or
sham groups in GATHER1 while two (0.9%) serious ocular
TEAEs each were observed for the treatment and sham
groups for GATHER2 over 12 months. No ocular TEAEs
for either the treatment or sham groups led to study
drug discontinuation in GATHER1 while two (0.9%) ocular
TEAEs in the treatment group and none in the sham group
led to study drug discontinuation in GATHER2 [22,25].

There were no events of intraocular inflammation,
endophthalmitis, ischemic optic neuropathy, or occlusive
vasculitis reported in the study eye in GATHER2 through
12 months [22]. Similar results were observed for ACP
2 mg in GATHER1 with the exception of one event of
intraocular inflammation at month 7 which was mild,
transient, self-limiting, and deemed not related to the
injection procedure or study drug by the investigator [25].
The most common adverse reactions across both arms
of the 2 trials were conjunctival hemorrhage, increased
intraocular pressure (IOP), and CNV. Increased incidence
of elevated IOP seen in GATHER trials were related to
injection procedure and were anticipated with the 100 uL
injection volume of ACP 2 mg [22,25]. Most events were
transient, and mean IOP returned to near baseline levels
at the next follow-up visit [22,25].

In both GATHER1 and GATHER?2, the incidence of mac-
ular neovascularization (MNV) (inclusive of all types) was
higher in the ACP 2-mg treatment arm than sham. For this
analysis, the 2 MedDRA Preferred Terms (CNV and nAMD)
were summed to present a complete representation of
MNV conversion during the trials. Through 12 months
in GATHER1, 6 (9.0%) cases of MNV conversion from the
treatment cohort were reported, compared with 3 (2.7%)
from the respective sham cohort[25]. Through 12 months
in GATHER2, 15 (6.7%) subjects from the treatment cohort
developed MNV compared with 9 (4.1%) subjects from
the corresponding sham cohort [22].

2.2.5. Post hoc analysis of vision loss risk reduction

While both GATHER1 and GATHER2 examined supportive
end points of mean change in BCVA and low-luminance
BCVA (LL-BCVA) from baseline to month 12 (ETDRS
letters), the trials were not designed to showcase a mean-
ingful or significant difference in change of VA, as mean
change in BCVA is not a sensitive end point in trials for
GA treatments [25]. Neither trial demonstrated significant
mean changes from baseline in VA in the treatment
arms when compared with their corresponding sham-
control groups, which is expected within the clinical
trial timeframe as patients may compensate through
the use of remaining, viable retinal tissue. Moreover,
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Table 1. TEAEs occurring >2% in the study eye during treatment with ACP 2 mg over 12 months in GATHER1 and GATHER?2.
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GATHER2 12 months

Ocular TEAEs, n (%) ACP2mg (N=67)

Sham (N =110) ACP 2 mg (N = 225) Sham (N = 222)

Conjunctival hemorrhage 10(14.9)
Punctate keratitis 4(6.0)
Conjunctival hyperemia 3(4.5)
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Dry eye 0
Eye pain 23.0)
Vitreous detachment 2(3.0)
Visual acuity reduced 2(3.0)
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unlike treatments for NAMD, patients may eventually have
a substantial and irreversible decrease in VA once GA
lesions involve the fovea. Post hoc analyses of vision
loss were conducted for these trials to further quantify
observed treatment effects [37].

For the purposes of these analyses, GATHER1 and
GATHER2 study populations were pooled, with baseline
characteristics balanced between the groups: 292 sub-
jects were in the ACP 2-mg treatment cohort and 332
subjects were in the sham cohort. Analyzing categorical
change in BCVA to 12 months, a lower proportion of
subjects treated with ACP 2 mg experienced BCVA letter
losses of >15 letters from baseline when compared with
sham. Overall, >15 letter losses were experienced by 4.0%
of subjects receiving ACP 2 mg compared with 7.6% of
subjects in the sham cohort at Month 12. Separation
between the treatment and sham groups was evident at
month 9 for >15 letter losses (Figure 5) [37].

A time-to-event analysis of persistent vision loss of
>15-BCVA letters over 12 months was also performed.

Persistent vision loss was defined as occurring from
baseline at 2 or more consecutive monthly visits. A similar
analysis has previously been used to quantify treatment
effects in early wet AMD clinical trials, demonstrating
additional potential benefits of treatment [38]. Results
showed a 56% reduction in the relative risk of persistent
vision loss of >15-BCVA ETDRS letters (hazard ratio: 0.44;
95% Cl:0.21-0.92) in ACP 2 mg-treated study eyes vs sham
through 12 months (Figure 6) [37].

3. Discussion

Inhibiting the complement cascade in the eye for GA
treatment remains a compelling therapeutic approach.
Targeting the complement cascade further downstream
through inhibition of C5 preserves the immune defense
mechanisms of upstream complement system effectors,
while still suppressing the recruitment of inflammasomes
and formation of MAC, which has been shown to play a
key role in GA lesion progression [39]. ACP, a pegylated
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Figure 6. Post hoc analysis of the GATHER clinical program pooled data comparing risk reduction of patients with BCVA loss between

ACP 2-mg and sham for >15 letter loss.

ribonucleic acid aptamer that inhibits C5, has demon-
strated efficacy in slowing GA lesion growth over time in
two phase 3 trials [22,25]. In a post hoc analysis of pooled
data from these 2 trials, ACP has also exhibited positive
effects in reducing the risk of persistent vision loss at
12 months in patients with GA [37].

Clinical trial evaluations of complement inhibitors
for the treatment of GA, including DERBY, OAKS,

GATHER1 and GATHER2, reveal an increased incidence
of MNV conversion of the study eye during the

trials. Hypotheses and speculations behind this
observed increase have now been extensively
documented [22,23,40]. but ongoing analysis and

evaluation of the trials and associated therapeutics
continue to be conducted. In efforts to build a complete
understanding of the effects of ACP on potential MNV



conversion, a comprehensive MNV surveillance program
has been initiated for the GATHER clinical program [41].
In GATHER1, if a patient developed MNV in the study
eye during treatment, the patient was withdrawn from
the study. Conversely, in GATHER2, if the principal
investigator suspected conversion to MNV in the
study eye, a full imaging workup was triggered. This
workup included color fundus photography, fluorescein
angiography and optical coherence tomography (OCT),
and was confirmed by an independent reading center
within 1 h of submission. If the reading center confirmed
the diagnosis, the patient continued receiving ACP in the
trial, and the study eye was also treated with ranibizumab
or aflibercept according to the country label. No patients
in GATHER2 received anti-vascular endothelial growth
factor (VEGF) therapy without an independent reading
center confirmation of MNV conversion. All month 12
imaging was evaluated by the independent reading
center regardless of suspicion by the investigator
[41].

Though further analysis remains to be conducted,
current available knowledge suggests that thorough
monitoring of patients receiving intravitreal complement
inhibitor therapy for GA for MNV via OCT imaging
should be a priority. The increased occurrence of new-
onset MNV during clinical trials evaluating intravitreal
complement inhibitors for the treatment of GA is inter-
esting; however, it also provides further insight into the
pathogenesis of GA and the function of the complement
cascade therein [40]. Continued in-depth analysis of MNV
conversion during GA treatment, including exploration
of risk factors (i.e., age, family history, smoking, and
environmental factors, among others), baseline char-
acteristics and fellow eye status, may provide a more
complete picture of the relationship between these
unique treatments, the complement system and GA
progression.

As clinical trials concerning GA evolve, a key role of the
ellipsoid zone (EZ) is emerging. Visualization of the EZ via
OCT is thought to represent photoreceptor function and
is used as an indicator of visual outcomes for many retinal
diseases [42]. Recent studies indicate that characteristics
observed via OCT such as EZ integrity as well as subretinal
pigment epithelium compartment features may offer
critical insights into a prediction of GA development [43].
Efforts are currently underway to characterize baseline
EZ integrity features from the GATHER1 trial to further
understand GA disease progression in the clinical trial
setting. Additional analyses may evaluate the relationship
between baseline measures of EZ integrity and the
impact of ACP treatment on GA progression for various
EZ profiles.
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Quantifying visual preservation with GA treatment
in the context of RPE cell loss is also an area that
requires more thorough analyses. Healthy levels of RPE
cell density vary as a function of location from the fovea,
ranging from approximately 6000 %+ 1500 cells/mm? at
the fovea to 3800 + 1300 cells/mm? 3.5 mm nasally
from the fovea [44]. Additionally, the density of cone
cells, the photoreceptors responsible for color vision and
eye color sensitivity, can reach 324,000 cells/mm? at the
fovea [45]. Together, these values suggest a richness
of foveal cell density, and that observed reductions in
GA lesion growth from complement inhibitor treatments
may have different effects on RPE preservation, depend-
ing on lesion location. However, we acknowledge that
accurate measurement and proper statistical analysis of
photoreceptor and RPE cell health within treated and
untreated patients is a complex and nuanced process.
A complete understanding of the relationship between
complement inhibition, reduction in GA progression, and
preservation of viable cells clearly requires more in-depth
study to truly assess the potential impact of treatment
on visual outcomes. Although post hoc and exploratory,
initial results from the risk reduction in vision loss analyses
show promise in providing visual benefits for patients
and establish an argument that various approaches to
evaluating visual functions in patients with GA may be
necessary.

4. Conclusion

Itis undeniable that vision loss severely impacts a person’s
quality of life. In a poll of over 2000 US adults, 47% rated
losing their vision as the worst possible health outcome,
over loss of other functions such as hearing, memory,
speech or even limbs [46]. Additionally, elevated rates of
depression and anxiety are observed among individuals
with severe vision loss [47].

As GA continues to be the leading cause of irreversible
central vision loss, accounting for approximately 20% of
all legal blindness in North America, it is evident that
there is a substantial unmet need in therapeutics for GA
treatment [4]. Until recently, as therapeutics for GA were
finally made available, identification and management
of patients with GA was difficult. Lack of knowledge
surrounding identification resulted in the underdiagnosis
of both earlier stages of AMD and GA, which may
severely impact patient prognosis [48]. Additionally, the
lack of treatment options to slow vision loss prevented
clinicians from being able to actively manage the disease,
which may result in feelings of hopelessness. However,
emerging therapeutics may already be rapidly shifting
the paradigm of GA treatment, reinforcing the need
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to improve education for eye care providers on early
diagnosis. Prompt treatment will provide patients with
the best possible chance to preserve their vision and the
highest possible quality of life.

Targeting various stages of the complement system
has revealed efficacious therapeutics for the treatment
of GA. ACP, a novel C5 inhibitor, brings promise to
patients with GA, demonstrating the potential to slow
the progression of GA with an acceptable safety profile.
By reducing the growth of GA lesions, ACP treatment
may reduce the risk of severe vision loss over time. Taken
together, evidence suggests that targeting the terminal,
or culminating step, in the complement system through
inhibition of C5 has the potential to provide a clinical
benefit to patients with GA.

Article highlights

The complement system: a target for geographic atrophy

therapeutics

« Geographic atrophy (GA) remains a leading cause of vision loss.

+ The complement system has been implicated in GA
pathophysiology and is an attractive target for GA therapeutics.

- Targeting a terminal point of the complement cascade may
preserve critical anti-inflammatory and host defense mechanisms
upstream in the complement cascade.

Overview & mechanism of action

« Avacincaptad pegol (ACP) is a pegylated ribonucleic acid aptamer
that binds to C5, inhibiting its cleavage to C5a (the
proinflammatory anaphylatoxin) and C5b (the initiating subunit of
the membrane attack complex.

Early-phase clinical studies

- To date, ACP is the only treatment for GA that has met its primary
efficacy end point in two Phase 3 clinical trials.

Phase 3 Studies: GATHER1 & GATHER2

+ The primary efficacy end point for GATHERT and GATHER2 was the
mean rate of growth in the GA area with ACP treatment compared
with sham.

GATHER1 & GATHER2 efficacy outcomes

+ ACP reduced the rate of GA lesion growth versus sham by as much
as 32% over 18 months.

GATHER1 & GATHER2 safety outcomes through 12 Months

+ ACP has shown an acceptable safety profile. The most common
adverse reactions were conjunctival hemorrhage, increased
intraocular pressure, and choroidal neovascularization, with a low
incidence of intraocular inflammation, endophthalmitis and
ischemic optic neuropathy.

Post hoc analysis of vision loss risk reduction

- Data from post hoc analysis suggest that ACP may reduce the risk
of persistent vision loss (defined as loss of >15 ETDRS letters over 2
consecutive monthly visits) at 12 months.

Conclusion

« Results from safety and efficacy studies evaluating ACP as a
treatment option for patients with GA showed a statistically
significant reduction in the rate of progression of GA and a
consistent safety profile.
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