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ABSTRACT 
Geographic atr ophy (GA) r emains a leading cause of central vision loss with no known cure. Until 
r ecently, ther e w er e no appr ov ed tr ea tmen ts for GA, often resulting in poor quality of lif e f or affected 
pa tien ts. GA is characterized by atrophic lesions on the retina that may eventually threaten the 
fov ea. Emerging tr ea tmen ts have demonstra t ed the ability t o reduc e the rat e of lesion g rowth, 
potentially preserving visual function. Avacincaptad pegol ( ACP ; A st ellas Pharma Inc), a complement 
component 5 inhibitor, is an FDA-appr ov ed tr ea tmen t for GA tha t has been ev alua ted in numerous 
clinical trials. Here we review the current clinical trial landscape of ACP, including critical p ost ho c 
analyses that suggest ACP may reduce the risk of sev er e loss among pa tien ts with GA. 

PL AIN L ANGUAGE 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 sy st em 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 

over time and has been approved by the FDA. This review article summarizes r esear ch on ACP. 
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. Background 

eographic atrophy (GA) secondary to age-related macu-
ar degenera tion (A MD) con tinues to be the leading cause
f sev er e vision loss in individuals ov er 55 y ears of age,
ith a global prevalence of 8.7% [ 1 , 2 ]. Although approx-

mately 1.6 million patients are estimated to have GA in
he Unit ed Stat es, GA may be sev er ely under diagnosed
ue to a lack of knowledge surrounding the disease and

ts pr ogr ession [ 3 ]. 
AMD is a pr ogr essiv e r etinal disease that can lead to

he development of “wet,” or neovascular AMD (nAMD),
A, or both. The dry form of AMD is characterized by

he deposition of extracellular waste products composed
f lipids and prot einac eous debr is, refer red to as drusen,
nto the retina. Drusen accumulation may lead to
egeneration of phot orec ept ors and the retinal pigment
pithelium (RPE), which may eventually result in atrophy
f retinal tissue during advanced stages of the disease. 
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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 μm, or “drupelets,” are considered normal ocu-
lar characteristics of aging that do not c orrelat e with
AMD [ 4 ]. Medium drusen between 63 and 125 μm in
diameter with no pigmentary changes signify early AMD,
while large drusen of more than 125 μm and/or any AMD
pigmentary abnormalities signify in termedia te A MD [ 4 ].
GA, the advanced form of the disease, is characterized
by loss of phot orec ept ors, RPE, and chor iocapillar is, while
nAMD is characteriz ed b y neo v asculariza tion of choroid
under the retina [ 1 ]. nAMD and GA both r epr esent
adv anced, la te-stage forms of AMD. 

AMD is a c omplex, multifact orial 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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onmodifiable factor is age. While the age of AMD onset
aries, it generally manifests in individuals > 55 years
f age. The presence of GA is observed in 3.5% of

ndividuals ≥75 years of age, with prevalence increasing
xponentially with age t o approximat ely 22% of the
opulation over 90 years of age in the United States [ 5 ]. 

GA may greatly affect a person’s quality of life; lesion
enesis and gr owth, ev en when outside the foveal region
f the macula, can be detrimental to vision. When lesions
ncompass the fov ea, ther e may be irr ev ersible central
ision loss, leading to extreme difficulties in important
aily activities such as reading, driving and seeing in low-

igh t environmen ts. Although GA pr ogr ession is variable
ased on lesion location, characteristics, size and other

actors, slowing the pr ogr ession of the disease from the
arlier stages is paramount to preserving VA and quality
f life of the pa tien t . S tandard- of- care therapeutics for
ther ophthalmologic diseases such as glaucoma also aim

o slow disease pr ogr ession but do not r ev erse vision loss.
Curr ently, ther e is no cure for either dry AMD or GA,

nd trea tmen t options ar e limited . It is r ecommended
ha t pa tien ts with in termedia te A MD in one eye take
upplemen ts, demonstra t ed t o pot entially slow disease
r ogr ession in the fellow ey e, accor ding to the Age-
elated Eye Disease Study 2 (AREDS 2). These supple-
ents include a combination of vitamins C and E, copper,

inc, lutein, and zeaxanthin [ 6 ]. It is also recommended
ha t pa tien ts cease smoking if appr opriate, incr ease the
utritional value of their diet, and exercise regularly. 

Un til recen tly, no approved trea tmen ts have been
vailable for GA. Pegc etac oplan (Apellis Pharmaceuticals,
altham, MA, USA), a complement C3 inhibitor, r eceiv ed

ppr oval fr om the US Food and Drug Administration
FDA) in February 2023, becoming the first appr ov ed
rea tmen t for the disease in the United States. Despite
his, trea tmen t options for GA remain limited and there
s still a large, unmet need for GA therapeutics. New
nd emerging trea tmen ts may further help reduce the
ate of lesion gr owth, pr eserv e photor eceptors and slow
he loss of VA. Additionally, a deeper understanding of
hese emerging trea tmen ts reinforces the importance
f treating the disease as early as possible to benefit a
roader range of pa tien ts. One such trea tmen t, av acin-
aptad pegol (APC), a C5 inhibitor for the trea tmen t of GA,
as appr ov ed b y the FDA in August 2023. T he follo wing

s a review of the current clinical trial landscape of ACP,
ncluding critical p ost ho c analyses that suggest ACP may
educe the risk of severe loss among pa tien ts with GA. 

.1. The complement system: a target for 
geo gra phic atrophy thera p eutics 

 MD developmen t and progression to GA have been
inked to several biological pa thw ays tha t 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 c orroborat e the role of the c omplement sy st em in the
development and progression of GA. 

The c omplement sy st em, which activ a tes 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 against infections or internal injuries. Multi-
ple complex networks comprise the complete innate
immune response, within which the complement system
play s an int eg ral role against pathogen rec og nition
and elimination [ 8 ]. The complement cascade can be
activ a ted via three separate signaling pa thw ays: classical,
lectin and alternative, but all ultimately lead to the
formation of the MAC [ 9 , 10 ]. The classical pa thw ay is
activ a ted through an tigen-an tibody complexes and the
lectin pa thw ay through lectin binding t o poly sac charides
on damaged cells [ 10 ]. Distinctly, the alternative pathway
is spontaneously activated by hy dr olysis 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 activ a tion, the three
pa thw ay s c onverge 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 ].
C3b is an opsonin that labels targets for phagocytosis and
helps amplify complement activation via the alternative
pa thw ay [ 10 , 13 ]. C3b binding to C3 convertase leads to
the formation of C5 convertase and further activ a tion 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, C5a is an anaphy-
la toxin tha t a ttrac ts and ac tiv a tes inflamma t ory c ells and
enhanc es phagocyt osis [ 10 , 12 ]. These inflammasomes
further activ a te proinflamma t ory cyt okine responses.
C5b binds to complemen t componen ts C6, C7, C8 and
multiple C9 proteins, forming the MAC (C5b-9). The
complemen t cascade culmina tes with the insertion of the
MAC int o the c ell membr ane, causing membr ane 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, uv eor etinitis, diabetic r etinopathy
and glaucoma [ 15 ]. Increases in the accumulation of
MAC, inflammat ory cyt ok ines and chemok ines drive the
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 omplement sy st em out of equilibrium in an otherwise
ormal retina. Aging typically increases the upregula-

ion of genes associated with the complement system.
ncreases in complement factors H, B and D, along

ith C1, C3 and C5, have demonstrated roles in the
evelopment of GA [ 16 , 17 ]. Importantly, studies have
hown that dysregulation of the complement sy st em
eads to the formation of drusen, and thus AMD with
ot ential prog ression t o GA [ 18 ]. 

Despite the complexities of the complement system,
t has become an attractive target for therapeutics for
A trea tmen t. Inhibition of overactive complement com-
onents has been shown to slow GA lesion pr ogr ession,
ith C3 and C5 showing the most promise as GA

herapeutics [ 19 , 20 ]. 

. Avacincaptad pegol: a C5 inhibitor for GA 

tr ea tment 

.1. Overview & mechanism of action 

nhibition of C3 or C5 as core components of all three
a thw ays has pr ov en pr omising in clinical studies, sug-
esting an approach that targets components of all three
a thw a ys ma y be needed. Specifically, inhibition within a
ingle pa thw a y (e.g. C1q , which is the initiating molecule
f the classical pa thw a y) ma y not provide sufficien t a tten-
ation of the complement cascade [ 21–23 ]. Inhibition
f the complement cascade at C3 may lead to the loss
f the an ti-inflamma tory and an ti-infective benefits of
3, pr oteolytic pr oducts leading to an increased risk for

nfection [ 24 ]. Alternatively, targeting the complement
y st em with a terminal C5 inhibitor has also shown
romise in treating GA by slowing lesion growth [ 25 ].

n addition, blocking C5 specifically can pr eserv e the
ost defense mechanisms upstream in the complement
a thw ay, poten tially preserving an ti-inflamma tory func-

ions of C3a that may be important for phagocytosis
nd modulation of inflammation, while blocking the
ecruitment of inflammasomes and formation of MAC

ediated by C5a and C5b [ 13 , 26 ]. 
ACP (A st ellas Pharma Inc ., Toky o, Japan) is a pegylated

ibonucleic acid aptamer that binds C5, inhibiting its
leav age in to C5a and C5b ( Figure 1 ) [ 25 ]. ACP is a chem-

cally synthesized, single-stranded oligonucleotide that
emonstrates high binding affinity and specificity for C5.
he pegylation of the molecule provides stability against
iodegradation and delays the clearance of the drug [ 27 ].
y targeting and inhibiting the t erminal c omponent of

he complement cascade, ACP potentially pr eserv es the
arly components of complemen t activ a tion tha t are
ssential for the opsonization of microorganisms and
learance of immune complexes. Inhibition of the forma-
ion of C5a reduc es phagocyt osis by neutrophils while
retaining an ti-inflamma tory functions within the pa th-
way [ 28 ]. More importantly, inhibition of the formation of
C5b pr ev en ts initia tion of MAC forma tion. A s exc ess MAC
accumulation within high-risk RPE cells may overload
lysosomes and stimulate the release of pro-inflammatory
factors, pr ev ention of MAC formation has shown potential
benefits in reducing these risks and preserving important
an ti-inflamma tory functions [ 29 , 30 ]. Taken together, the
inhibition of C5 potentially slows the pr ogr ession of
host cell degeneration within photoreceptors, RPE and
chor iocapillar is. 

2.2. Early phase clinical studies 

The safet y, tolerabilit y and pharmacokinetic profile of ACP
(known as ARC1905 at the time of the study) was first
ev alua ted in an uncontr olled , 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
subfov eal chor oidal neov asculariza tion (CNV) secondary
to AMD. Here, ACP was well t olerat ed with no dose-
limiting toxicity and most reported adverse events were
relat ed t o the injection proc edure [ 32 ]. ACP was fur-
ther ev alua ted in a r andomized, par allel-assigned open-
label phase 2a trial to assess the safety of intravitreal
administration in combination with ranibizumab in 64
trea tmen t-naive pa tien ts with nA MD (NCT03362190) [ 33 ].
Again, the trea tmen t w as well tolera ted and the most
c ommonly report ed ocular trea tmen t-emergen t adverse
events (TEAEs) in the study eye were related to the
injection pr ocedur e. One subject was r eport ed t o have
a r etinal detachment, r eported as not r elat ed t o the
study drug. In both studies, the trea tmen t combina tion
of ACP + ranibizumab in pa tien ts with wet A MD w as
well t olerat ed with no safety issues identified through
measurement of visual acuity (VA) [ 32 , 33 ]. 

The safety and tolerability of ACP in pa tien ts
exclusively with GA were first ev alua ted in an
open-label, parallel-assigned phase 1/2 clinical trial
(NCT00950638) [ 34 ]. A total of 47 pa tien ts with GA in
both ey es w er e randomized betw een tw o cohorts: ACP
0.3 mg and ACP 1 mg. Intravitreal injections of ACP w er e
giv en at w eeks 0, 4 and 8 with additional injections at
weeks 24 and 36. Pa tien ts 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 t olerat ed with
no associated adverse events [ 32 ]. 

The safety and efficacy of ACP indicated for GA
have been further ev alua ted in two phase 3, random-
ized , double-masked , sham-contr olled studies (GATHER1:
NC T02686658 and GATHER2: NC T04435366) [ 35 , 36 ]. ACP
is the first investigational therapy for GA that achieved the
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Figure 1. Simplified Diag r am of the Complement Pathw a y. (A) T he complement cascade in its uninhibit ed form. (B) Inhibit ed at C5 via 
avacincaptad pegol (ACP) binding. 
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2-month prespecified primary objective in two phase
 pivotal trials [ 22 , 25 ]. Over all, ACP demonstr ated high
tatistical sig nificanc e in reducing the g rowth of GA
esions over 12 months, with a c onsist ent and ac c eptable
afety profile. 

.2.1. Phase 3 studies: GATHER1 & GATHER2 

n GATHER1, a total of 286 subjects w er e studied during 2
arts of the trial [ 25 ]. In part 1, subjects w er e randomized
:1:1 t o rec eive either ACP 1 mg (n = 26), ACP 2 mg

n = 25) or sham (n = 26). During part 2, subjects w er e
andomized 1:2:2 t o rec eive ACP 2 mg (n = 42), ACP 4 mg
n = 83) or sham (n = 84). During both parts of GATHER1,
a tien ts w er e tr ea ted mon thly with 100 μL injections of
ither ACP or sham. 

In GATHER2, a total of 448 subjects w er e randomized
:1 t o rec eive either ACP 2 mg (n = 225) or sham

n = 223; 1 subject did not r eceiv e tr ea tmen t after
andomization) [ 22 ]. In both GATHER1 and GATHER2,
rea tmen t w as administered as a 100 μL intravitreal
njection every month for 12 months and lesion size was

easured via fundus aut ofluoresc enc e (FAF) at baseline,
onth 6 and month 12. In GATHER1, monthly treatment

 ontinued t o mon th 18. In GATHER2, trea tmen t subjects
 er e r erandomized 1:1 aft er month 12 t o rec eive either
onthly or every-other-month injections up to month 24.
For both studies, key inclusion and exclusion cr iter ia

 er e the same. Subjects had to be ≥50 years of age
ith best-c orrect ed visual acuity (BCVA) between 20/25

nd 20/320 [ 22 , 25 ]. The GA lesion of the subject eye
ad to be non-cen ter poin t involving and in part within
500 μm from the foveal c ent er, with a t otal ar ea betw een
2.5 and 17.5 mm 
2 (1 and 7 disc areas [DAs]) ( Figure 2 ).

In the case of multifocal lesions, at least 1 lesion had
to be ≥1.25 mm 

2 (0.5 DA). Pa tien ts w er e excluded if
they had evidence of CNV in either eye at baseline, GA
sec ondary t o any c ondition other than AMD in either eye,
any prior trea tmen t for A MD (except vitamin or mineral
supplements) or any prior intravitreal trea tmen t f or an y
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
timepoin ts: baseline, mon th 6 and month 12 [ 22 , 25 ]. The
mean rate of growth in the GA area, as measured by
FAF, is r eflectiv e of photor eceptor pr eserv a tion, which is
r equir ed for functional vision. 

2.2.2. GATHER1 efficacy outcomes 
In the GATHER1 trial, the primary objective was met
with high statistical sig nificanc e [ 25 ]. Compared with
the corresponding sham group, ACP 2 mg resulted in
an absolute difference of 0.110 mm (95% CI: 0.030–
0.190; p = 0.0072), r epr esenting a 27.4% r eduction in
mean change in GA area over 12 months (square root
transformed), as measured by fundus aut ofluoresc enc e.
The analysis using observed values (non-square root
transformed , r epr esen ta tive of wha t is familiar in clinical
practice) for this analysis shows an absolute difference
in mean GA growth of 0.697 mm 

2 , which c orrelat es t o a
reduction of 30.5% when compared with its correspond-
ing sham-control cohort ( Figure 3 A). 
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Figure 2. GATHER clinical prog r am baseline lesion inclusion and exclusion criteria: (A) and (B) examples of lesions within 1500 microns 
of, but not involving, the foveal center point. (C) Outside of 1500 microns from the foveal center point. (D) Involving the foveal 
cen terpoin t. 
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Mon thly ACP trea tmen t con tinued to show reductions
n the pr ogr ession of GA gro wth o ver 18 months in the
CP 2-mg cohort when compared with its respective
ham cohort [ 23 ]. Month 18 analyses ar e descriptiv e.
n total, 201 subjects completed the entire trea tmen t
eriod of the study. Analysis using observ ed , non–
quar e r oot transformation also show ed comparable
eductions in GA lesion g rowth rat es in the ACP 2-mg
rea tmen t arm, with a 32.2% (1.156 mm 

2 ; 95% CI: 0.480–
.833) reduction when compared with its respective
ham cohort ( Figure 3 B) [ 23 ]. These data are c onsist ent
ith those observed during the GATHER1 12-month

nalysis, showing further reduction in lesion growth in
CP-trea ted pa tien ts compared with sham, and further
upporting the potential of ACP trea tmen t t o reduc e GA
esion growth. 

.2.3. GATHER2 efficacy outcomes 
s with GA THER1, GA THER2 met its prespecified primary
bjection of a reduction in GA area growth at 12 months,

he first time a complement inhibitor trea tmen t for GA
as met the prespecified primary end point in two
hase 3 pivotal trials [ 22 ]. The mean rate of square root-

ransformed GA ar ea gr owth (slope) was 0.336 mm/y ear
ith ACP and 0.392 mm/year with sham, a statisti-

ally sig nificant differenc e of 0.056 mm/year (95% CI:
.016–0.096; p = 0.006). To demonstrate consistency

n efficacy, the mean rate of GA growth via slope
nalysis of observed data was also performed. Similar
 esults w er e seen fr om the analysis of observed data,
ith a difference of 0.376 mm 

2 /year (95% CI: 0.122–
.631; p = 0.004), r epr esenting a 17.7% r eduction when
ompared with sham ( Figure 4 ). In addition, subgroup
lope analyses demonstrated that the mean rate of
bserv ed GA ar ea gr owth was c onsist ently lower for ACP

han for sham for all pa tien t demographics and baseline
isease characteristics analyzed, including both male and

emale subgroups. The sta tistically significan t GATHER2
esults further demonstrate the potential for ACP 2-mg
rea tmen t to effectively slow GA lesion gro wth. Follo w-
p results for the 24-month time period will be reported
pon completion of the study and subsequent analysis. 

.2.4. GATHER1 & GATHER2 safety outcomes through 

12 months 
n this primary safety ev alua tion of both pivotal phase
 trials, we will present only the ACP 2-mg data from
ATHER1 through 12 months in order to offer the most
ir ect comparison betw een the tw o trials. Most subjects

n both trea tmen t and sham c ohorts experienc ed a TEAE.
cular TEAEs occurring in the study eye were higher

n the ACP 2-mg trea tmen t cohorts (GATHER1: 52.2 vs.
4.5% [sham]; GATHER2: 48.9 vs. 37.4% [sham]) [ 22 , 25 ].
A c omplet e list of ocular TEAEs occur r ing in the study
eye of ≥2% of pa tien ts for both GATHER1 and GATHER2
through 12 months is shown in Table 1 . No serious
ocular TEAEs w er e observ ed in either the tr ea tmen t or
sham groups in GATHER1 while two (0.9%) serious ocular
TEAEs each w er e observ ed for the tr ea tmen t and sham
groups for GATHER2 over 12 months. No ocular TEAEs
for either the trea tmen t or sham groups led to study
drug discon tinua tion in GATHER1 while two (0.9%) ocular
TEAEs in the trea tmen t group and none in the sham group
led to study drug discon tinua tion in GATHER2 [ 22 , 25 ]. 

Ther e w er e no ev en ts of in traocular inflamma tion,
endoph thalmitis, ischemic optic neuropa thy, 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
in traocular inflamma tion a t mon th 7 which w as mild,
transient, self-limiting, and deemed not relat ed t o the
injection pr ocedur e or study drug by the investigator [ 25 ].
The most common adverse reactions across both arms
of the 2 trials w er e conjunctival hemor r hage, increased
intraocular pr essur e (IOP), and CNV. Increased incidence
of elev a ted IOP seen in GATHER trials w er e r elat ed t o
injection pr ocedur e and w er e an ticipa ted with the 100 μL
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 GATHER2, the incidence of mac-
ular neov asculariza tion (MNV) (inclusive of all types) w as
higher in the ACP 2-mg trea tmen t arm than sham. For this
analysis, the 2 MedDRA Pr eferr ed Terms (CNV and nAMD)
w er e summed to present a complete r epr esen ta tion of
MNV conversion during the trials. Through 12 months
in GATHER1, 6 (9.0%) cases of MNV conversion from the
trea tmen t cohort were report ed, c ompared with 3 (2.7%)
fr om the r espectiv e sham cohort [ 25 ]. Thr ough 12 months
in GATHER2, 15 (6.7%) subjects from the trea tmen t cohort
dev eloped MNV compar ed with 9 (4.1%) subjects fr om
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
BC VA (LL-BC VA) from baseline to month 12 (ETDRS
letters), the trials w er e not desig ned t o showcase a mean-
ingful or sig nificant differenc e in change of VA, as mean
change in BCVA is not a sensitive end point in trials for
GA trea tmen ts [ 25 ]. Neither trial demonstrated significant
mean changes from baseline in VA in the trea tmen t
arms when compared with their corresponding sham-
c ontrol g roups, which is expected within the clinical
trial timeframe as pa tien ts may compensa te through
the use of remaining, viable retinal tissue. Moreover,
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Figure 4. GATHER2 efficacy outcomes for ACP 2-mg cohort compared with sham through 12 months. A MMRM was used to assess 
differ ences betw een the tr eatment gr oups in the r ate of g r owth of the observ ed GA ar ea (slope) ov er 12 months. 

Table 1. TEAEs occurring ≥2% in the study eye during treatment with ACP 2 mg over 12 months in GATHER1 and GATHER2. 

GATHER1 12 months a GATHER2 12 months 

Ocular TEAEs, n (%) ACP 2 mg (N = 67) Sham (N = 110) ACP 2 mg (N = 225) Sham (N = 222) 

Conjunctival hemorrhage 10 (14.9) 13 (11.8) 27 (12.0) 17 (7.7) 
Puncta te kera titis 4 (6.0) 8 (7.3) 11 (4.9) 14 (6.3) 
Conjunctival hyperemia 3 (4.5) 4 (3.6) 12 (5.3) 13 (5.9) 
Choroidal neovascularization 6 (9.0) 3 (2.7) 15 (6.7) 9 (4.1) 
Dry eye 0 2 (1.8) 8 (3.6) 8 (3.6) 
Eye pain 2 3.0) 3 (2.7) 9 (4.0) 6 (2.7) 
Vitreous detachment 2 (3.0) 5 (4.5) 7 (3.1) 6 (2.7) 
Visual acuity reduced 2 (3.0) 4 (3.6) 3 (1.3) 5 (2.3) 
Vision blurred 1 (1.5) 2 (1.8) 6 (2.7) 2 (0.9) 
Visual impairment 0 0 6 (2.7) 2 (0.9) 
Intraocular pr essur e incr eased 4 (6.0) 1 (0.9) 21 (9.3) 2 (0.9) 
Vitreous floaters 1 (1.5) 1 (0.9) 6 (2.7) 1 (0.5) 
Visual acuity reduced transiently — — 6 (2.7) 1 (0.5) 
Blepharitis 0 1 (0.9) 6 (2.7) 0 
Ocular hypertension — — 5 (2.2) 0 
a Both ACP 2 mg and sham groups are a c ombina tion of Part 1 and Part 2. 
Notes: n = study eyes with events. A patient with multiple oc currenc es of an AE under one treatment is counted only once; — indicates data not collected. 
ACP: Avacincaptad pegol; CNV: Choroidal neovascularization; TEAE: Treatmen t -emergen t adverse event. 
1. Jaffe GJ , et al. Ophthalmology. 2021;128(4):576–586; 2. Data on file. IVERIC bio; 3. Heier JS, et al . Pr esent ed at: AAO; Sept ember 30–Oct ober 3, 2022; Chicago, 
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nlike trea tmen ts for nA MD, pa tien ts may even tually have
 substantial and irr ev ersible decr ease in VA once GA

esions inv olv e the fov ea. Post hoc analyses of vision
oss w er e c onduct ed for these trials t o further quantify
bserv ed tr ea tmen t effects [ 37 ]. 

For the purposes of these analyses, GATHER1 and
ATHER2 study populations w er e pooled , with baseline
haract eristics balanc ed between the g roups: 292 sub-
ects w er e in the ACP 2-mg trea tmen t cohort and 332
ubjects w er e in the sham cohort . A nalyzing categorical
hange in BCVA to 12 months, a lower proportion of
ubjects treated with ACP 2 mg experienced BCVA letter
osses of ≥15 letters from baseline when compared with
ham. Ov erall , ≥15 letter losses w er e experienced by 4.0%
f subjects receiving ACP 2 mg compared with 7.6% of
ubjects in the sham cohort at Month 12. Separation
etween the trea tmen t and sham groups was evident at
onth 9 for ≥15 letter losses ( Figure 5 ) [ 37 ]. 
A time-t o-event analy sis of persist ent vision loss of

15-BCVA letters over 12 months was also performed.
  
Persistent vision loss was defined as occur r ing from
baseline at 2 or more consecutive monthly visits. A similar
analysis has previously been used to quantify treatment
effects in early wet A MD clinical trials, demonstra ting
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% CI: 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
trea tmen t remains a compelling therapeutic approach.
Targeting the complement cascade further downstream
through inhibition of C5 preserves the immune defense
mechanisms of upstream c omplement sy st em effect ors,
while still suppressing the recruitment of inflammasomes
and formation of MAC, which has been shown to play a
key role in GA lesion pr ogr ession [ 39 ]. ACP, a pegylated
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Figure 5. Post hoc analysis of the GATHER clinical prog r am pooled data comparing proportion of patients with BCVA loss between ACP 
2-mg and sham for ≥15 letter loss. 

Figure 6. Post hoc analysis of the GATHER clinical prog r am pooled data comparing risk reduction of patients with BCVA loss between 
ACP 2-mg and sham for ≥15 letter loss. 
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ibonucleic acid aptamer that inhibits C5, has demon-
trated efficacy in slo wing GA lesion gro wth o ver time in
wo phase 3 trials [ 22 , 25 ]. In a p ost ho c analysis of pooled
ata from these 2 trials, ACP has also exhibited positive
ffects in reducing the risk of persistent vision loss at
2 months in patients with GA [ 37 ]. 

Clinical trial ev alua tions of complemen t inhibitors
or the trea tmen t of GA, including DERBY, OAKS,
GA THER1 and GA THER2, r ev eal an incr eased incidence
of MNV conversion of the study eye during the
trials. Hypotheses and speculations behind this
observ ed incr ease hav e now been extensiv ely
documented [ 22 , 23 , 40 ]. but ongoing analysis and
ev alua tion of the trials and associated therapeutics
c ontinue t o be c onduct ed. In efforts t o build a c omplet e
understanding of the effects of ACP on potential MNV
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 onversion, a c omprehensive MNV surveillanc e prog ram
as been initiated for the GATHER clinical program [ 41 ].

n GATHER1, if a pa tien t developed MNV in the study
ye during trea tmen t, the pa tien t w as withdrawn from
he study . Conversely , in GATHER2, if the principal
nvestigat or suspect ed c onversion t o MNV in the
tudy eye, a full imaging wor k up was triggered. This
or k up included color fundus photography, fluorescein

ng iog raphy and optical c oherenc e t omog raphy (OCT),
nd was confirmed by an independent reading c ent er
ithin 1 h of submission. If the reading c ent er c onfirmed

he diagnosis, the pa tien t con tinued receiving ACP in the
rial, and the study eye was also treated with ranibizumab
r aflibercept according to the country label. No patients

n GATHER2 r eceiv ed an ti-v ascular endothelial growth
actor (VEGF) therapy without an independent reading
 ent er c onfirmation of MNV c onversion. All month 12

maging was evaluated by the independent reading
 ent er r egar dless of suspicion by the investigator
 41 ]. 

Though further analysis remains to be conducted,
urren t av ailable knowledge suggests tha t thorough
onitoring of pa tien ts receiving in travitreal complemen t

nhibitor therapy for GA for MNV via OCT imaging
hould be a pr ior ity. The increased oc currenc e of new-
nset MNV during clinical trials ev alua ting in travitreal
 omplement inhibit ors for the trea tmen t of GA is in ter-
sting; how ev er, it also provides further insight into the
athogenesis of GA and the function of the complement
ascade therein [ 40 ]. Continued in-depth analysis of MNV
onversion during GA trea tmen t , including e xploration
f risk factors (i.e., age, family history, smoking, and
nvironmental factors, among others), baseline char-
cteristics and fellow eye status, may provide a more
 omplet e picture of the relationship between these
nique trea tmen ts, the complemen t sy st em and GA
r ogr ession. 

As clinical trials concerning GA ev olv e, a key role of the
llipsoid zone (EZ) is emerging. Visualization of the EZ via
CT is thought to r epr esent photor eceptor function and

s used as an indicator of visual outcomes for many retinal
iseases [ 42 ]. Recent studies indicate that characteristics
bserved via OCT such as EZ int eg rity as well as subretinal
ig ment epithelium c ompartment features may offer
ritical insights into a prediction of GA development [ 43 ].
fforts ar e curr en tly underw ay t o charact erize baseline
Z int eg rity featur es fr om the GATHER1 trial to further
nderstand GA disease pr ogr ession in the clinical trial
etting. Additional analyses may ev alua te the rela tionship
etween baseline measures of EZ int eg rity and the

mpact of ACP trea tmen t on GA pr ogr ession for various
Z profiles. 
Quan tifying visual preserv a tion with GA trea tmen t
in the c ont ext of RPE cell loss is also an area that
r equir es mor e thor ough analyses. Healthy lev els of RPE
cell density vary as a function of location from the fovea,
ranging from approximately 6000 ± 1500 cells/mm 

2 at
the fovea to 3800 ± 1300 cells/mm 

2 3.5 mm nasally
fr om the fov ea [ 44 ]. Additionally, the density of cone
c ells, the phot orec ept ors responsible for c olor vision and
eye color sensitivity, can reach 324,000 cells/mm 

2 at the
fovea [ 45 ]. Together, these values suggest a richness
of foveal cell density, and that observed reductions in
GA lesion gr owth fr om c omplement inhibit or trea tmen ts
ma y ha v e differ ent effects on RPE preserv a tion, depend-
ing on lesion location. How ev er, w e acknowledge that
ac curat e measurement and proper statistical analysis of
phot orec ept or and RPE c ell health within treat ed and
un trea ted pa tien ts is a complex and nuanc ed proc ess.
A c omplet e understanding of the relationship between
complement inhibition, reduction in GA progression, and
preserv a tion of viable cells clearly requires more in-depth
study to truly assess the potential impact of trea tmen t
on visual out c omes. Although p ost ho c and exploratory,
initial results from the risk reduction in vision loss analyses
show promise in providing visual benefits for pa tien ts
and establish an argumen t tha t v arious approaches to
ev alua ting visual functions in pa tien ts with GA may be
necessary. 

4. Conclusion 

It is undeniable that vision loss sev er ely 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 out c ome,
over loss of other functions such as hearing, memory,
speech or even limbs [ 46 ]. Additionally, elev a ted ra tes of
depression and anxiety are observed among individuals
with sev er e vision loss [ 47 ]. 

A s GA c ontinues t o be the leading cause of irr ev ersible
c entral vision loss, ac c ounting for approximat ely 20% of
all legal blindness in North America, it is evident that
there is a substantial unmet need in therapeutics for GA
trea tmen t [ 4 ]. Un til recen tly, as therapeutics for GA w er e
finally made av ailable, iden tifica tion and management
of pa tien ts with GA w as difficult. Lack of knowledge
surrounding iden tifica tion resulted in the underdiagnosis
of both earlier stages of AMD and GA, which may
sev er ely impact pa tien t prognosis [ 48 ]. Additionally, the
lack of trea tmen t options to slow vision loss pr ev ented
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 trea tmen t, reinforcing the need
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o impr ov e education for ey e car e pr oviders on early
iagnosis. Pr ompt tr ea tmen t will provide pa tien ts with

he best possible chance to pr eserv e their vision and the
ighest possible quality of life. 

Targeting various stages of the complement system
as r ev ealed efficacious therapeutics for the tr ea tmen t
f GA. ACP, a novel C5 inhibitor, brings promise to
a tien ts with GA, demonstrating the pot ential t o slow

he pr ogr ession of GA with an ac c eptable safety profile.
y reducing the growth of GA lesions, ACP trea tmen t
ay reduce the risk of severe vision loss over time. Taken

 ogether, evidenc e suggests that targeting the terminal,
r culminating step, in the complement system through

nhibition of C5 has the potential to provide a clinical
enefit to pa tien ts with GA. 

Article highlights 

The complement system: a target for geographic atrophy 
therapeutics 
• Geog r aphic 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 

pr eserv e 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 
proinflamma tory anaphyla toxin) 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 GATHER1 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 ac c eptable safety profile. The most common 

adv erse r eactions w er e conjunctival hemorrhage, incr eased 
intraocular pr essur e, and chor oidal neo vascularization, with a lo w 

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 pr ogr ession of GA and a 
consistent safety profile. 
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