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Summary 
Background Geographic atrophy is a leading cause of progressive, irreversible vision loss. The objectives of OAKS and 
DERBY were to assess the efficacy and safety of pegcetacoplan compared with sham treatment in patients with 
geographic atrophy. 

Methods OAKS and DERBY were two 24-month, multicentre, randomised, double-masked, sham-controlled, 
phase 3 studies, in which patients aged 60 years and older with geographic atrophy secondary to age-related 
macular degeneration were enrolled at 110 clinical sites and 122 clinical sites worldwide, respectively. Patients 
were randomly assigned (2:2:1:1) by central web-based randomisation system to intravitreal 15 mg per 0.1 mL 
pegcetacoplan monthly or every other month, or sham monthly or every other month using stratified permuted 
block randomisation (stratified by geographic atrophy lesion area at screening, history or presence of active 
choroidal neovascularisation in the eye not under assessment, and block size of six). Study site staff, patients, 
reading centre personnel, evaluating physicians, and the funder were masked to group assignment. Sham groups 
were pooled for the analyses. The primary endpoint was the change from baseline to month 12 in the total area of 
geographic atrophy lesions in the study eye based on fundus autofluorescence imaging, in the modified intention. 
to-treat population tie, all patients who received one or more injections of pegcetacoplan or sham and had a 
baseline and at least one post-baseline value of lesion area). Key secondary endpoints (measured at 24 months) 
were change in monocular maximum reading speed of the study eye, change from baseline in mean functional 
reading independence index score, change from baseline in normal luminance best-corrected visual acuity score, 
and change from baseline in the mean threshold sensitivity of all points in the study eye by mesopic microperimetry 
(OAKS only). Safety analyses included patients who were randomly assigned and received at least one injection of 
pegcetacoplan or sham. The now completed studies are registered with ClinicalTrials.gov, NCT03525613 (OAKS) 
and NCT03525600 (DERBY). 

Findings Between Aug 30, 2018, and July 3, 2020, 1258 patients were enrolled in OAKS and DERBY. The modified 
intention-to-treat populations comprised 614 (96%) of 637 patients in OAKS (202 receiving pegcetacoplan monthly, 
205 pegcetacoplan every other month, and 207 sham) and 597 (96%) of 621 patients in DERBY (201 receiving 
pegcetacoplan monthly, 201 pegcetacoplan every other month, and 195 sham). In OAKS, pegcetacoplan monthly 
and pegcetacoplan every other month significantly slowed geographic atrophy lesion growth by 21% (absolute 
difference in least-squares mean —0.41 mm2, 95% CI -0.64 to -0.18; p=0 • 0004) and 16% (-0.32 mm2, -0.54 to 
-0.09; p=0-005S), respectively, compared with sham at 12 months. In DERBY, pegcetacoplan monthly and 
pegcetacoplan every other month slowed geographic atrophy lesion growth, although it did not reach significance, 
by 12% (-0.23 rnm2, -0.47 to 0.01;  p=0.062) and 11% (-0.21 mm2, -0.44 to 0.03;  p=4.085), respectively, compared 
with sham at 12 months. At 24 months, pegcetacoplan monthly and pegcetacoplan every other month slowed 
geographic atrophy lesion growth by 22% (—0.90 mm2, -1.30 to -0.50; p{0.0001) and 18% (-0 • 74 mm2, 
-1.13 to -0.36; p=0 • 0002) in OAKS. and by 19% (-0.75  mm2, -1.15 to  -0.34; p=0 • 0004) and 16% (-0.63 mm2, 
-1.05 to  -0.22; p=0 • 0030) in DERBY, respectively, compared with sham. There were no differences in key secondary 
visual function endpoints at 24 months. Serious ocular treatment-emergent adverse events were reported in five 
(2%) of 213, four (2%) of 212, and one (<1%) of 211 patients in OAKS, and in four (2%) of 206, two (1%) of 208, and 
two (1%) of 206 patients in DERBY receiving pegcetacoplan monthly, pegcetacoplan every other month, and sham, 
respectively, at 24 months. New-onset exudative age-related macular degeneration was reported in 24 (11%),16 (8%), 
and four (2%) patients in OAKS, and in 27 (13%),12 (6%), and nine (4%) patients in DERBY receiving pegcetacoplan 
monthly, pegcetacoplan every other month, and sham, respectively, at 24 months. 
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Interpretation Pegcetacoplan, the first treatment approved by the US Food and Drug Administration for geographic 
atrophy, slowed geographic atrophy lesion growth with an acceptable safety profile. 

Funding Apellis Pharmaceuticals. 

Copyright © 2023 Elsevier Ltd. All rights reserved_ 

Introduction 
Geographic atrophy is an advanced form of age-related 
macular degeneration (AMD) characterised by The loss of 
photoreceptors, retinal pigment epithelium, and 
choriocapillaris, resulting in severe, irreversible vision 
loss in people aged 60 years or older worldwide. 
Geographic atrophy results in a high burden ot 
with quality of life severely reduced for patients and their 
caregivers." Consequences of visual impairment include 
increased fall risk, difficulty in reading, driving, and 
recognising faces, and ultimately loss of independt nce. 
In February, 2023, pegcetacoplan was approved by the US 
Food and Drug Administration (FDA) as the first and 
only treatment for geographic atrophy secondary to 
AMD. 

Overactivation of the complement system is implicated 
in the pathogenesis of geographic atrophy, and genome-
wide association studies have found strong associations 
between genet .c polymorphisms in the complement 
pathways and AMD risk, although the association 
between the complement system and geographic atrophy 
expansion is being evaluated.' Dysregulation of these 
complement proteins results in chronic inflammation, 
opsonisation of cells, and further amplification of the 
alternative complement pathway, all of which promote 

Research in context 

Evidence before this study 
Geographic atrophy is an advanced form of age-related macular 
degeneration resulting in substantial vision loss. We searched 
PubMed for articles published in English from Jan 1, 2022, to 
Aug 15, 2023, using the terms "geographic atrophy AND 
progression AND age-related macular degeneration NOT 
neovascular age-related macular degeneration". The term 
"neovascular AMD" and case reports were excluded. Our search 
identified 56 publications. Until the approval of pegcetacoplan, 
no treatment was available. Although overactivation of the 
complement system has been implicated in the pathogenesis 
of geographic atrophy, its association with geographic atrophy 
expansion is being evaluated. Investigational compounds 
targeting the alternative complement pathway have not 
slowed progression of geographic atrophy. Findings reported 
from a phase 2 study with pegcetacoplan, which targets 
complement factors C3 and C3b to suppress the downstream 
effects of excessive complement activation, showed 
significantly slowed growth of geographic atrophy lesions in 
patients receiving pegcetacoplan compared with those in the 
sham group. 

retinal cell death. I C3, the most abundant complement 
protein and the point at which all three complement 
pathways converge, is spontaneously cleaved into C3a 
and C3b C3 might be an advantageous therapeutic 
target because its '-ffects span across all complement 
activation pathways and becaus, of the heterogeneity of 
geographic atrophy phenotype,, and accompanying 
genetic polymorphisms associated with geographic 
atrophy. 

Pegcetacoplan targets C3 and C3b, and it might broadly 
regulate the deleterious complement-mediated effector 
functions to improve cell survival and reduce vascular 
loss. Pegcetacoplan has been approved by the FDA and 
the European Medicines Agency for systemic use in the 
treatment of paroxysmal nocturnal haemoglobinuria, a 
life-threatening complement-mediated blood disorder." 
intravitreal administration of pegcetacoplan was 
evaluated in geographic atrophy in the phase 2 FILLY 
trial, in which pegcetacoplan monthly and pegcetacoplan 
every other month significantly reduced geographic 
atrophy lesion growth compared with sham. In the 
OAKS and DERBY phase 3 studies, we assessed the 
efficacy and safety of intravitreal pegcetacoplan compared 
with sham for the treatment of geographic atrophy 
secondary to AMD. 

Added value of this study 
We report the results of two phase 3 randomised controlled 
studies, OAKS and DERBY, investigating the efficacy and safety 
of intravitreal pegcetacoplan in patients with geographic 
atrophy. To our knowledge, OAKS is the first phase 3 study in 
patients with geographic atrophy to meet its primary endpoint 
with a statistically significant difference in geographic atrophy 
lesion growth at 12 months with pegcetacoplan compared with 
sham. Although the 12-month primary endpoint was not met 
in DERBY, the treatment effects in the combined studies 
increased over time. 

Implications of all the available evidence 
These findings are, to our knowledge, the first phase 3 data to 
support the complement system as an appropriate target in the 
treatment of geographic atrophy, showing that pegcetacoplan 
can slow the progression of geographic atrophy. The recent US 
Food and Drug Administration approval of pegcetacoplan 
provides patients with geographic atrophy with a treatment 
option for the first time. 
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Methods 
Study design 
OAKS and DERBY were similar 24-month, multicentre, 
randomised, double-masked, sham-controlled, phase 3 
studies, which enrolled patients at 110 clinical sites and 
122 clinical sites worldwide, respectively (appendix 1 
pp 4-9). OAKS and DERBY were designed as 
confirmatory trials for regulatory purposes. Study 
protocols were approved by institutional review boards or 
ethics committees at each site. Both studies adhered to 
the Declaration of Helsinki. The protocols of both studies 

SeeOnline for appendix 2 are available in appendix 2. The clinical programme was 
placed on hold in October, 2018, because of a drug 
impurity, and resumed in March, 2019, after the impurity 
had been removed. 

Patients 
In both studies, eligible patients were aged 60 years or 
older. Patients were included if their eye under treatment 
assessment (henceforth referred to as study eye) had best-
corrected visual acuity of 24 letters or better on Early 
Treatment Diabetic Retinopathy Study (ETDRS) charts 
(Snellen chart equivalent of 20/320 or better); if they had 
a diagnosis of geographic atrophy secondary to AMD, 
confirmed by the reading centre; and if the total 
geographic atrophy area was 2.5-17.5 mm2 or—if 
multifocal—at least one lesion was 1.25 mm2 or larger on 
fundus autofluorescence (FAF) imaging. Non-subfoveal 
and subfoveal study eye lesions were allowed. For patients 
with bilateral geographic atrophy in whom both eyes met 
the study entry criteria, the worse-seeing eye was 
designated as the study eye. In OAKS, patients were also 
required to be able to perform the microperimetry 
assessment, which was not required in DERBY because 
microperimetry was only assessed in OAKS. Patients 
were excluded if they had geographic atrophy secondary 
to a condition other than AMD and any history or 
presence of active choroidal neovascularisation (CNV) in 
the study eye, including any evidence of retinal pigment 
epithelium tears or neovascularisation elsewhere. A 
history or presence of active CNV in the eye not under 
treatment assessment (henceforth referred to as fellow 
eye) was not an exclusion criterion. The complete list of 
eligibility criteria is given in appendix 1(p 16). Data on sex 
was self-reported by study participants. All patients 
provided written informed consent. 

Randomisation and masking 
In both studies, eligible patients were randomly assigned 
(2:2:1:1) to receive 15 mg per 0.1 m1. intravitreal injection 
of pegcetacoplan monthly, 15 mg per 0.1 mi. intravitreal 
injection of pegcetacoplan every other month, sham 
injection monthly, or sham injection every other month, 
for 24 months. 

The randomisation method was a stratified permuted 
block randomisation. The stratification criteria were 
geographic atrophy lesion area at screening (<7.5 mm2 vs 

z7.5 mm2), history or presence of active CNV in the 
fellow eye (yes vs no), and block size of six. A central web-
based randomisation system was used to assign patients 
to treatment. Eligible patients' stratification factor details 
were entered into the randomisation system by a member 
of the clinical site, and on the basis of the stratification 
factors entered, the patient was allocated to the next 
available randomisation slot and assigned a treatment. 
For each injection visit, the randomisation system 
provided a kit number of an available investigational 
product kit at the site corresponding to the treatment 
assigned at randomisation to use for dosing. As both 
studies were double-masked, study site staff (assistants 
and pharmacists), patients, reading centre personnel, the 
assigned evaluating physicians, and the funder were 
masked to treatment assignment. However. the treating 
physician and any associated support staff involved in 
performing the intravitreal or sham injections were not 
masked to study treatment. Individuals who were 
unmasked were not allowed to discuss treatment and 
patient outcome with study staff who were masked, 
including the evaluating physician. The principal 
investigator was masked to patients' treatment 
assignment. Documentation was put in place to avoid 
unintentional unmasking during the study. All study 
roles were clearly documented on the site delegation of 
authority log. At 12 months, only the sponsor personnel 
responsible for analysing, interpreting, and reporting 
data were unmasked to treatment assignment. The 
success of masking was not formally assessed. 

Procedures 
In both studies, a screening period of up to 28 days was 
followed by 24 months of treatment. For the first 
12 months, all patients returned every month to the 
clinical site. From month 12 onwards, patients receiving 
pegcetacoplan monthly or sham monthly continued 
attending the clinical site on a monthly basis whereas 
patients in the every-other-month groups attended the 
clinical site every other month. Pegcetacoplan 
was injected with a thin wall needle; its administration 
was allowed only when the intraocular pressure was 
21 mm Hg or less. The procedure for the sham injections 
was the same as that used for the intravitreal injections 
of pegcetacoplan, except no actual injection occurred. 
Instead, the physician only touched the study eye with 
the blunt end of the syringe. 

Study eyes that developed exudative AMD were treated 
concomitantly with pegcetacoplan and anti-vascular 
endothelial growth factor (VEGF), in accordance with the 
protocol. If anti-VEGF therapy was administered in the 
study eye on the same day as a pegcetacoplan (or sham) 
injection, the anti-VEGF therapy was administered first 
and the pegcetacoplan or sham injection occurred at least 
30 min after the anti-VEGF injection and only when the 
intraocular pressure was 21 mm Hg or less. The decision 
to initiate anti-VEGF treatment was the sole responsibility 
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of the investigator, who was responsible for selecting 
either on-label ranibizumab (0.5 mg; 0.05 mL intravitreal 
administered as a single dose) or aflibercept (2 mg; 
0.05 mL intravitreal administered as a single dose); 
ranibizumab was to be given monthly, whereas 
aflibercept was to be given every other month after three 
monthly loading doses. 

FAF images were evaluated in a central reading centre 
by a minimum of two certified readers with independent 
manual measurements of features of the geographic 
atrophy lesions. If new exudation related to development 
of active CNV in the study eye was suspected by an 
investigator on the basis of fundus examination or optical 
coherence tomography findings (eg, subretinal fluid, 
intraretinal fluid, cystoid macular oedema, and serous 
pigment epithelial detachment), then fluorescein 
angiography, structural optical coherence tomography, 
and fundus photographs were obtained, together with 
optical coherence tomography angiography at sites where 
available. The reading centre prospectively assessed 
fluorescein angiography for all patients at baseline, 
month 12, and month 24. FAF imaging was done every 
2 months, best-corrected visual acuity was measured at 
every study visit, and other functional outcomes were 
measured every 6 months. 

An external, independent data monitoring committee 
reviewed all data across the conduct of the studies on an 
ongoing basis. The committee met every 6 months to do 
a masked review of all relevant events. 

Outcomes 
In both studies, the primary endpoint was change from 
baseline to month 12 in the total area of geographic 
atrophy lesions in the study eye based on FAF image 
analysis. Key secondary endpoints, which were pre-
specified to be analysed at 24 months, were monocular 
maximum reading speed of the study eye, as assessed by 
the Minnesota low vision reading chart or the Radner 
reading chart (depending on the country in which the 
assessment was done; OAKS and DERBY combined);"' 
functional reading independence index scores, with the 
index being a binocular measure (OAKS and DERBY 
combined);1° normal-luminance best-corrected visual 
acuity scores, as assessed by ETDRS charts (OAKS and 
DERBY combined);" and change in mean threshold 
sensitivity, as assessed by mesopic microperimetry for the 
evaluation of the macular functional response (OAKS 
only).2° Other prespecified secondary and subgroup 
analyses were change from baseline to month 24 in the 
National Eye Institute Visual Functioning Questionnaire 
25 (NEI VFQ-25) distance activity subscale score (ie, a 
binocular measure), total area of geographic atrophy 
lesions in the study eye at month 24, and change in lesion 
size stratified by subfoveal and non-subfoveal lesion 
location based on FAF imaging from baseline to month 24, 
all of which were assessed using data from the combined 
studies. For OAKS, we also report the findings of a 

post-hoc analysis of change in the number of scotomatous 
points in the junctional zone of atrophy (ie, the region of 
the lesion with most active pathophysiological changes, 
defined as 250 pm inside and outside the border of the 
lesion) from baseline to month 24. 

The main safety endpoints were the incidence and 
severity of ocular and systemic treatment-emergent 
adverse events (TEAEs) at months 12 and 24; TEAE 
grading is described in appendix 1 (p 10). Information on 
suspected new exudation related to the development of 
active CNV in the study eye is in appendix 1 (p 27). 

Statistical analysis 
Patients in the sham monthly and sham every-other-
month groups were pooled into a single control group 
for all analyses (henceforth referred to as sham). Power 
calculations assumed an overall SD in change from 
baseline lesion area of 1.25 mm2 per year (based on 
natural history calculations) and 1.50 mm2 per year 
(based on FILLY data)."" For each study, a sample 
size of 600 patients (200 pegcetacoplan monthly, 
200 pegcemcoplan every other month, 100 sham monthly, 
and 100 sham every other month) provided more than 
99.9% (using natural history calculations) and 99.2% 
(using FILLY data) power to detect a difference in the 
change from baseline to month 12 in geographic atrophy 
lesion area of 0.66 mm2 between pegcetacoplan monthly 
and sham. The same sample size had 92.9% (using 
natural history calculations) and 81.5% (using FILLY 
data) power to detect a difference of 0.43 mm2 between 
pegcetacoplan every other month and sham. Power 
calculations were based on two-sided t tests at an a level 
of 0.0495. All efficacy analyses were done using the 
modified intention-to-treat population, which was 
defined in the statistical analysis plan finalised before 
study unmasking at month 12 as all patients who received 
one or more injections of pegcetacoplan or sham and 
had a baseline and at least one post-baseline value of 
geographic atrophy lesion area measured by FAF in the 
study eye. A mixed-effect model for repeated measures 
was used to measure the least-squares mean change 
from baseline to month 12 in the total area of geographic 
atrophy lesions, with no imputation for missing data 
(appendix 1 p 10). The same method was used to analyse 
the total area of geographic atrophy lesions at month 24. 
Prespecified analyses of combined OAKS and DERBY 
data were done for the lesion growth analyses at months 
12 and 24 in the modified intention-to-treat population 
and in the subgroups with and without subfoveal 
geographic atrophy involvement at baseline. Piecewise 
rate of change post-hoc analyses were done for growth of 
geographic atrophy lesions to compare the slope of lesion 
growth with pegcetacoplan versus sham (appendix 1 
p 10). We also did a post-hoc linear trend test using data 
from the combined studies, to further assess whether the 
treatment effects of pegcetacoplan monthly and 
pegcetacoplan every other month compared with sham 
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OAKS DERBY 

I 1325 patierds assessed for eligibility I 

688 ineligible' 
243 size of geographic atrophy lesion area outside of 

prescribed range 
125 CNV related to MAD or other causes; evidence of 

RPE rips a neovascularisatian 
112 tack of informed consent or compliance with study 

procedures 
63 no cinical diagnosis of geographic atrophy of the 

macula secondary to AMID 
383 othert 

637 ra ndomfy assigned (21:1:1} I 

I 1336 patients assessed for eligibility I 

715 ineligible' 
277 sized geographic atrophy lesion area outside of 

prescribed range 
185 lack of informed consent or compliance with study 

procedures 
130 CNV related to AMD or other causes; evidence of RPE 

rips or neovascvlarisation 
92 no clinical diagnosis of geographic atrophy of the 

macula secondary to MAD 
348 other t 

I 621 randomly assigned (2:211) 1

213 assigned 15.9 212 assigned 15 mg 106 assigned sham 106 assigned sham 206 assigned 15 mg 208 assigned 15 mg )02 assigned sham 105 assigned sham 
pegcetacoplan 
monthly 

pegcetacoplan 
every other month 

moot* every other month pegcetacoplan 
monthly 

pegcetacoplan 
everyother month 

monthly every other month 

212 pooled 207 pooled 

29 discontinued 
treatment 

22 discontinued 
treatment 

21 discontinued 
treatment 

23 discontinued 
treatment 

20 discontinued 
treatment 

28 discontinued 
treatment 

14 withdrew 12 withdrew 9 withdrew 15 withdrew 10 withdrew 15 withdrew 
consent consent consent consent consent consent 

7 deaths 4 adverse 5 C0VID-19 deaths 6 (0VID-19 5 adverse 
--► 3 adverse events impact 1 adverse impact events 

events 3 deaths 4 deaths event 2 deaths 5 COVID-19 
3 covio-19 2 (OVID-19 2 adverse C0VID-19 2 adverse impact 

impact impact events impact events 3 deaths 
2 lost to Host to lost to 1 lost to 

follow-up follow-up follow-up follow-up 

V 

184 completed the 
first 12 rnonthsof 
the trial 

190 completecithe 
first 12 mcnthsof 
thetrial 

191 completed the 
first 12 months of 
the trial 

183 completed the 
first 12 months of 
the trial 

288 completed the 
first 12 months of 
the trial 

179 completecl the 
first 12 months of 
the trial 

40discontinued 21 discontinued 33 discontinued 36 discontinued 27 discontinued 18 discontinued 
treatment treatment treatment treatment treatment treatment 
13 deaths 6 deaths 12 withdrew 21 withdrew 10withdrew 4 withdrew 
11 withdrew 4 withdrew consent consent consent consent 

consent consent 8 covin•v3 8 adverse 4 COVID-19 4 deaths 
8 adverse 4 adverse impact events impact 4 lost to 

—Do events events 4 deaths 3 COVID-ig 4 deaths follow-up 
6 (OVID-19 4 lost to 4 adverse impact 4 adverse 3 adverse 

impact follow-up events 2 deaths events events 
2 lost to 2 coi.10-19 4 lost to 1 lost to 4 lost to 2 physician's 

follow-up impact follow-up fellow,* follow-up decision 
1 physician's 

decision 
1 physician's 

decision 
1 physician's 

decision 
1 other covto•19 

impact 

144 completed the 169 completed the 158 completed the 147 completed the 161 completed the 161 completed the 
first 24 rnonthsof first 24 rnonthsof first 24 months of first 24 months of first 24 months of first 24 months of 
the trial thetrial the trial the trial the trial the trial 

4r
202 included in the 205 included in the 207 included in the 201indudedinthe 201 included in the 195 included 'nitre 

modified modified modified modified modified modified 
intention•to-treat intention-to-treat intention-to-treat intention-to-treat intention-to-treat intention-to-treat 
analysis analysis analysis analysis analysis analysis 

213 included in the 212 included in the 211 included in the 206 included in the 208 included in the 206 included in the 
safety analysis safety analysis safety analysis safer', analysis safety analysis safety analysis 

Figure 1: Trial profile 
The modified intention-to-treat population included all patients who were randomly assigned, received one or more injections of pegcetacoplan or sham, and had a baseline and at least one post-
baseline value of lesion area. The safety population included all patients who were randomly assigned and received at least one injection of pegcetacoplan or sham. CNV=choroidal neovascularisation. 
AMNage-related macular degeneration. RPE-retinal pigment epithelium. *Individuals could be excluded for more than one reason. tOther reasons are listed in appendix 1(p 14); z25 individuals met 
a specific criterion for exclusion. 
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increased over time within each of the 6-month periods 
until month 24. Key secondary endpoints and other 
secondary and subgroup analyses were prespecified to be 
analysed in the combined OAKS and DERBY studies, 
except for the macular sensitivity measurement, which 
was only evaluated in OAKS. Model descriptions for all 
outcomes are described in appendix 1 (pp 10-11). 

Hypothesis testing in each study was done at a two-sided 
0.0496 a level and multiplicity was controlled as described 
in appendix 1 (pp 10-11). p values from statistical tests not 
included in the preplanned hierarchy, even if the analyses 
themselves were prespecified, are labelled as nominal. 

Preplanned sensitivity analyses at months 12 and 24 
were control-based multiple imputation analyses for 
patients who discontinued the study for reasons 

potentially related to study drug or lack of efficacy, tipping 
point analyses for study discontinuations, exclusion of 
geographic atrophy lesions with indeterminate boundary, 
and missed treatment due to COVID 19 related reasons. 
Additional post-hoc control-based multiple imputation 
sensitivity analyses were done to evaluate the impact of 
all study discontinuations and all-cause missing data at 
month 24. 

Safety data were recorded at 12 months and 24 months 
for patients in the safety population, consisting of all 
patients who were randomly assigned and received one 
or more injections of pegcetacoplan or sham. 

We did all statistical analyses using SAS, version 9.4. 
The studies are registered with ClinicalTrials.gov, 
NCT03525613 (OAKS) and NCT03525600 (DERBY). 

OAKS DERBY 

Pegcetacoplan 
monthly 
(n-202) 

Pegcetacoplan 
every other month 
(n=205) 

Sham (n-207) Pegcetacoplan 
monthly 
(n-201) 

Pegcetacoplan 
every other month 
(n=201) 

Sham (n-195) 

Age, years 

Sex 

78.8 (7.2) 78.1(7-7) 78.6 (7-3) 78.7 (6.9) 79.2 (7-1) 78.6 (7.3) 

Female 125 (62%) 117 (57%) 133 (64%) 118 (59%) 120 (60%) 123 (63%) 

Male 77 (38%) 88 (43%) 74 (36%) 83 (41%) 81 (40%) 72 (37%) 

Geographical region 

USA 147 (73%) 142(69%) 148 (71%) 142 (71%) 122(61%) 122(63%) 

Rest of the world 55 (27%) 63 (31%) 59 (29%) 59 (29%) 79 (39%) 73 (37%) 

Race 

Asian 3 (1%) 1(0%) 2 (1%) 0 1(0%) 

Black or African American 2 (1%) 0 0 1(<1%) 1(0%) 0 

White 185 (92%) 189 (92%) 188 {91%; 187 (93%) 186 (93%) 188 (96%) 

Multiple 0 0 0 0 1(<1%) 0 

Not reported* 12 (6%) 12 (6%) 14 (7%) 12 (6%) 10 (5%) 6 (3%) 

Unknown 0 3 (1%) 3 (1%) 1(0%) 2 (1%) 1(1%) 

Ethnicity 

Hispanic or Latinx 4 (2%) 7 (3%) 4 (2%) 32 (16%) 35 (17%) 29 (15%) 

Not Hispanic or Latinx 184 (91%) 186 (91.%) 187(90%) 158 (79%) 151(75%) 160 (82%) 

Not reported* 14 (7%) 12 (6%) 16 (8%) 10 (5%) 11(5%) 6 (3%) 

Unknown 0 0 0 1(0%) 4 (2%) 0 

Size of geographic atrophy lesion, mm' 8.18 (3.89) 8.30 (3.90) 8.21 (3.71) 8-37 (4-18) 8 25 (3.89) 8 24 (4.26) 

Size of geographic atrophy lesion 
<7.5 mm' 

"1 t50%) 98 (48s.) 104 (5cf4,) 99 (49%) 98 (49%) 95 (49%) 

Geographic atrophy lesion without 
bfoveal involvement 

86 (43%) 74 (36%) 60 (29") 72 (36%) 81(40%) 73 (37%) 

Unifocal geographic atrophy lesion 59 (29%) 62 (30%) 68 (33%) 54 (27%) 53 (26%) 66 (34%) 

'20 ntermecliate fir large drusen in the 
study eye 

93 (46%) 104 (51%) 104 (50%) 78 (39%) 78 (39%) 98 (50%) 

Study eye NL BCVA, ETDRS letterst 61.0 (15.3) 58.2 (17 0) 57 6 (16.6) 59 5 (174) 58 7 (16.1) 59.0 (16.9) 

Study eye LLD ETDRS letters +5 26.7 (16.8) 25.7 (17 6) 24-9 (17.4) 27 3 (17 7) 25 6 (16.4) 25.7 (16.5) 

Data are mean (SD: or n ETDRS.EartyTreatment Diabetic Retinopathy Study LLD- low-liminance deficit NL•BCVA.normal-luminance best-corrected visual acuity. 
'Some countnes do not allow the collection of data on race and ethnicity; thus, a Not reported category was added to account for this aspect. -Drusen and LLD are often 
reported as baseline clinica charactenstics of patients with geographic atrophy but are not further discussed in this Article, as further analyses of these factors are not 
reported here The approximate Snelten chart equivalent values for baseline visual acuity were from 20/60 to 20/70.51n OAKS and DERBY, LLD at baseline was available for 
201 patients and 199 patients in the pegcetacoplan monthly group, 204 patients and 199 patients in the pegcetacoplan every-other-month group, and 207 patients and 
192 patients in the sham group, respectively. 

Table 1: Demographic and baseline characteristics of the modified intention-to-treat population at 24 months 
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Role of the funding source 
The funder conceived and designed the studies, and was 
responsible for site monitoring, data collection from 
investigators, and data analysis. The authors interpreted 
the data and wrote the manuscript with independent 
medical writing assistance, supported by the funder. 

Results 
Between Aug 30, 2018, and July 3, 2020, 1325 patients 
were screened in the OAKS trial and 1336 in the DERBY 
trial, of whom 688 in OAKS and 715 in DERBY were 
excluded (figure 1). The three most common reasons for 
exclusion were not meeting the lesion size eligibility 
criteria, not willing and able to provide informed 
consent and to comply with study procedures and 
assessments, and history of active CNV associated with 
AMD or other cause in the study eye. 637 patients in 
OAKS and 621 patients in DERBY were randomly 
assigned to the four treatment groups. 565 (89%) 
patients in OAKS and 550 (89%) patients in DERBY 

completed the first 12 months of the study, and 471 
(74%) patients in OAKS and 469 (76%) patients in 
DERBY completed 24 months (figure 1). The modified 
intention-to-treat populations of the OAKS and DERBY 
trials comprised 614 (96%) patients and 597 (96%) 
patients, respectively. Mean study drug compliance at 
month 12 was higher than 89% in both trials and higher 
than 87% at month 24 (appendix 1 p 17). The 
demographic and baseline characteristics of the 
modified intention-to-treat population were generally 
well balanced across the pegcetacoplan and sham 
groups in OAKS and DERBY (table 1). 

In OAKS, the primary endpoint at 12 months was met, 
with pegcetacoplan monthly showing a significant —21% 
difference in total area of geographic atrophy lesion 
growth compared with sham (absolute difference in 
least-squares mean —0.41 mm2, —0.64 to —0.18; 
p-0 .0004); a significant —16% difference in total area of 
geographic atrophy lesion growth was also observed with 
pegcetacoplan every other month (-0 • 32 mm2, -0.54 to 
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Baseline to month 24 
PM vs sham -22% difference, p<0.00c 1 
PEOM vs sham: -18% difference, p.00003 

6 12 

Study period (months) 
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• FM (n-201) 
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AD- Sham (n-195) 

Baseline to month 12 
PM vs sham: -12% difference, p-O062 
PEOM vs sham: -11% difference, p.0.085 

Baseline to month 24 
PM vs sham: -19% difference, p.0.0004 
PEOM vs sham: -16% difference. p-0.0030 
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-4P- PM (n-201) 
-0- PEOM (n.201) 
-IF Sham (n-195) 

Baseline to month 12 
PM vs sham: -12% difference, p.0.057 
PEOM vs sham: -12% difference, p.0.035 
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Baseline to month 24 
PM vs sham: -18% difference, p-0.0006 
PEOM vs sham: -17% difference. p.O.0010 
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' 
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Study period (months) 
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Figure 2: Least-squares mean change in geographic atrophy lesion area in OAKS and DERBY 
Least-squares mean change in the total area of geographic atrophy lesions from baseline to month 24 in OAKS (A) and DERBY (B). Mean rate of change in the total 
area of geographic atrophy lesions from baseline to month 24 in OAKS (C) and DERBY (0), assuming a piecewise linear trend in time with a knot every 6 months, 
which allowed fig the slope to be linear during each of the 6-month segments but to differ between segments. Error bars show SEs. For (A), 202, 204, and 
206 patients were .ncluded in the OAKS MMRM analysis model for the PM, PEOM, and sham groups, respectively. For (B), 200, 200, and 194 patients were included 
in the DERBY MMRM analysis model for thy PM, PEOM, and sham groups, respectively. MMRM-mixed-effect model for repeated measures. PEOM.pegcetacoplan 
every other month. PM=pegcetacoplan monthly. 
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-0-09; p=0.0055; figure 2A, table 2) compared with 
sham. At 24 months, pegcetacoplan monthly and 
pegcetacoplan every other month slowed the growth of 
geographic atrophy lesions by 22% (-0.90 mm2, —1.30 to 
-0 • 50; p<0 • 0001 [nominal]) and 18% (-0 • 74 mm2, 1-13 
to -0.36; p=0 • 0002 [nominal]) compared with sham, 
respectively (figure 2A, table 2). In DERBY, the 12 month 
primary endpoint was not met; the growth differences of 
12% (-0.23 mm2, -0.47 to 0.01; p=0.062) with 

pegcetacoplan monthly and —11% (-0 • 21 mm2, —0.44 to 
0.03; p=0.085) with pegcetacoplan every other month 
compared with sham were not significant (figure 2B, 
table 2). At 24 months, pegcetacoplan monthly and 
pegcetacoplan every other month slowed the growth of 
geographic atrophy by 19% (-0.75 mm2, -1.15 to -0 • 34; 
p=0.0004 [nominal]) and 16% (-0.63 mm2, -1.05 to 
0.22; p=0.0030 [nominal]) compared with sham, 

respectively (figure 2B, table 2). Observed data on lesion 
size and growth at months 6, 12, 18, and 24 are reported 
in appendix 1 (pp 18-19). 

Preplanned sensitivity analyses indicated that the 
results of the mixed-effect model for repeated measures 
at month 12 (data not shown) and month 24 were robust 
to missing data, regardless of reason as well as other 
model assumptions (appendix 1 pp 20-21). 

Findings from the post-hoc piecewise linear slope 
model were consistent with those of the prespecified 
mixed-effect model for repeated measures (figure 2C D). 
In OAKS, at 12 months, pegcetacoplan monthly and 
pegcetacoplan every other month slowed the rate of 
geographic atrophy lesion growth by 21% (-0.41 mm2, 
-0.64 to —0 • 18; p=0 • 0005 [nominal]) and 16% 
(-0 • 31 mm2, -0.54 to -0.09; p=0.0059 [nominal]) 
compared with sham, respectively (figure 2C). In 
DERBY, at 12 months, pegcetacoplan monthly and 
pegcetacoplan every other month slowed the rate of 
geographic atrophy lesion growth by 12% (-0.23 mm2, 
-0.46 to 0.01; p=0.057 [nominal]) and 12% (-0.25 mm2, 

0.46 to —0.02; p=0.035 [nominal]) compared with 
sham, respectively (figure 2D). 

In the combined studies, the growth difference in 
geographic atrophy lesions at 12 months was —16% (-0.32 
mm2, -0.49 to -0.16; p=0.0001 [nominal) with 
pegcetacoplan monthly and —14% (-0.27 mm2, —0.43 to 
—0 • 10; p-0.0014 [nominal]) with pegcetacoplan every 
other month compared with sham (figure 3A). The growth 
difference in geographic atrophy lesions at 24 months was 
—21% (-0.82 mm2, -1.11 to -0.54; p<0.0001 [nominal]) 
with pegcetacoplan monthly and —17% (-0 • 69 mm2, —0.97 
to —0 •40; p<0.0001 [nominal]) with pegcetacoplan every 
other month compared with sham (figure 3A). A post-hoc 
piecewise linear slope analysis showed increasing efficacy 
of pegcetacoplan over time, with —30% difference with 
pegcetacoplan monthly and —24% difference with 
pegcetacoplan every other month in the growth rate of 
geographic atrophy lesions compared with sham, during 
months 18-24 (figure 3B). In the combined studies, the 
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Figure 3: Least-squares mean change in geographic atrophy lesion area in OAKS and DERBY combined 
Least-squares mean change in the total area of geographic atrophy lesions from baseline month 24 in OAKS and DERBY combined (A). Percentage difference in 
growth of geographic atrophy lesions from baseline to month 24 in OAKS and DERBY combined compared with sham, assuming a piecewise linear trend in time with 
a knot every 6 months (B). Total area of non subfoveal (C) and subfoveal (D) geographic atrophy lesions from baseline to month 24 in OAKS and DERBY combined. 
Error bars show SEs. For (A), 402, 404, and 400 patients were included in the MMRM analysis for the PM, PEOM, and sham groups, respectively, For (C), 158, 154, and 
131 patients were included in the MMRM analysis for the PM, PEOM, and sham groups, respectively. For (D), 244, 250, and 269 patients were included in the MMRM 
analysis for the PM, PEOM, and sham groups, respectively MMRM- mixed effect model for repeated measures. PEOM.pegcetacoplan every other month. 
PM.pegcetacoptan monthly. 

5-

0

-5 - 

-10 AI- PM (n.403) 
♦ PEOM (n-406) 
AI- Sham (n-402) 

Baseline to month 24 
PM vs sham: 0.949 .Ptters lower, p.036 
PEOM vs sham 1 890 letters lower, p-0.069 

- - 

-1s R 4 4; A-17"of N. N. Nt. 4o 

Study period (months) 

Figure 4: Least-squares mean change in normal-luminance best-corrected visual acuity score in the study eye 
of participants of OAKS and DERBY combined 
Change from baseline to month 24 was measured on ETDRS charts. Error bars show S£s. ETDRS=Early Treatment 
Diabetic Retinopathy Study. PEOM=pegcetacoplan every other month PM.pegcetacoplan monthly 

p values associated with the linear trend test were 0.0089 
for pegcetacoplan monthly and 0.028 for pegcetacoplan 
every other month, indicating a trend for increasing 
treatment effects over time. 

Foveal involvement is a key predictor of geographic 
atrophy lesion growth;z we thus did a prespecified 
subgroup analysis of the change in lesion size by lesion 
location (non-subfoveal, figure 3C vs subfoveal, 
figure 3D) from baseline to month 24 in OAKS and 
DERBY combined. Differences in lesion growth at 
month 12 were -26% (-0.66 mm2, -0.98 to -0.35; 
p<0.0001 [nominal)) and -23% (-0.59 mm2, -0.89 to 
-0.28; p=0.0002 [nominal)) in patients with non-
subfoveal geographic atrophy lesions in the 
pegcetacoplan monthly and pegcetacoplan every-other-
month groups, respectively, compared with sham. For 
patients with subfoveal lesions, differences in lesion 
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growth at month 12 were -11% (-0.19 mm2, -0.37 to 
-0 • 01; p-0 • 039 [nominal]) in patients in the 
pegcetacoplan monthly group and -8% (-0• 66 mm2, 
-0.98 to —0 • 35; 1)=0.12 [nominal)) in those in the 
pegcetacoplan every-other-month group, compared with 
sham. 

At 24 months, differences between treatment groups 
and sham in visual function endpoints of best-corrected 
visual acuity, functional reading independence index 
scores, monocular maximum reading speed, mean 
threshold sensitivity as assessed by mesopic micro-
perimetry, and NEI VFQ-25 distance activity subscale 
score were not significant (figure 4, table 3). Compared 
with sham, the difference in the mean change in the 
number of scotomatous points in the junctional zone 
was not significant with pegcetacoplan monthly (p-0 • 14) 
and significant with pegcetacoplan every other month 
(0.014; appendix 1 p 22). 

TEAEs at months 12 and 24 are summarised in table 4. 
In OAKS and in DERBY, the number of serious ocular 
TEAEs in the study eye was low (with TEAEs reported in 
five [2%] of 213, four [2%j of 212, and one [<1%) of 
211 patients in OAKS, and in four [2%] of 206, two EMI of 
208, and two [1%) of 206 patients in DERBY receiving 
pegcetacoplan monthly, pegcetacoplan every other 
month, and sham, respectively, at 24 months; appendix 1 
pp 23-24). In OAKS and DERBY combined, the rates of 
intraocular inflammation were 0.22% per injection at 
12 months (observed in 13 patients [14 events] treated 
with pegcetacoplan) and 0.24% per injection at 
24 months (observed in 25 patients [28 events] treated 
with pegcetacoplan). After study initiation, four cases of 
intraocular inflammation (including one case of non-
infectious endophthalmitis) were observed and linked to 
drug impurity, and the studies were placed on voluntary 
hold by the sponsor in October, 2018. The drug impurity 

Pegcetacoplan monthly Pegcetacoplan every other month Sham 

Monocular maximum reading speed 

Patients included in the model' 

Least-squares mean change (SE), words per mint 

Difference (95% CI) in least-squares mean 
pegcetacoplan vs sham, words per min 

p value pegcetacoplan vs sham 

Functional reading independence index score 

Patients included in the modelt 

Least-squares mean change (SE), score 

347/403 (86%) 344/406 (85%) 

-22.49 (2.57) -21-35 (2.16) 

-3.36 (-9.89 to 3.17) -2.23 (-8.20 to 

0.31 0.47 

371/403 (92%) 

-0.35 (0-04) 

Difference (95% CI) in least-squares mean -0.03 (-0.14 to 0.08) 
pegcetacoplan vs sham, score 

p value pegcetacoplan vs sham 

Normal-luminance best-corrected visual acuity score 

Patients included in the modelS 

Least-squares mean change (SE), ETDRS letters 

0.58 

403/403 (100%) 
-7.89 (0.74) 

Difference (95% CI) in least-squares mean -0.95 (- 2.97 to 1-07) 
pegcetacoplan vs sham, ETDRS letters 

p value pegcetacoplan vs sham 0.36 

3.75) 

376/406 (93%) 
_0.37 (0.04) 

-0-06 (-0.16 to 0.05) 

345/402 (86%) 

-19.13 (2.40) 

NA 

NA 

373/402 (93%) 

-0.32 (0.04) 

NA 

0.30 NA 

406/406 (1001,) 402/402 (100,-) 

-8.83 (0.74) -6.94 (0.74) 

-1.89 (-3-93 to 0.15) NA 

0069 NA 

National Eye Institute Visual Functioning Questionnaire 25 distance activity subscale score 

Patients included in the modelli 375/403 (93%) 

Least-squares mean change (SE), score -10.98 (1.35) 

Difference (95% CI) in least-squares mean -1.05 (-4.35 to 2.25) 
pegcetacoplan vs sham, score 

p value pegcetacoplan vs sham 0.53 

Mean threshold macular sensitivity 

Patients included in the modelll 179/202 (89%) 

Least-squares mean change (SE), decibel -3.32 (0.30) 

Difference (95% CI) in least-squares mean -0.37 (-1.06 to 0.33) 
pegcetacoplan vs sham, decibel 

p value pegcetacoplan vs sham 0.30 

380/406 (94',  ) 
-10.10 (1.26) 

-0.17 (-3.35 to 3.00) 

0.92 

187/205 (911+) 

-3.06 (0.23) 

-0.11 t-0.69 to 0.47; 

071 

377/402 (94%) 

-9.93 (1-19) 

NA 

NA 

186/207 (90%) 

-2.95 (0-22) 

NA 

NA 

Data are n/N (%), unless otherwise stated. Secondary endpoints were analysed n OAKS and DERBY combined, except for the macular sensitivity measurement, which was 
only evaluated in OAKS. ETDRS.Early Treatment Diabetic Retinopathy Study NA-not applicable •Detailed nformation of the model is given in appendix 1(p 11). 

tviaximu m reading speed was calculated as the mean of the three highest non-zero reading speeds (or two, or one value, as available), except when all three reading speed 
values were 0, in which case the maximum reading speed was set at 0 :Detailed information of the model is given in appendix 1(p 11). 5Detailed information of the model is 
given in appendix 1 (p 11). t]Detailed information of the model is given n appendix 1(p 11). (Detailed information of the model is given in appendix 1 (p 11). 

Tabk 3: Visual function endpoint results from baseline to month 24 
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was removed, and the studies resumed in March, 2019. 
No cases of retinitis or vasculitis {occlusive or non-
occlusive) were reported during the whole study. Of 
26 patients treated with pegcetacoplan and sham with 
intraocular inflammation at 24 months, 17 (65%) reported 
adverse events as mild, three {12%) as moderate, and six 
(23%) as severe. Two of the severe events were included 
in the four events attributed to drug impurity in 2018. By 
the end of the study, the majority of patients who had 
intraocular inflammation during the study recovered 
their vision to the value they had before intraocular 
inflammation; two patients had loss of 15 letters or more 
at the last observed value. No event of intraocular 
inflammation led to permanent, severe vision loss 
(≥30 letters lost), and most patients (20 [77%j of 26) 
resumed treatment without subsequent recurrence of 
intraocular inflammation. No events of intraocular 
inflammation were reported to have retinal involvement. 

Four cases of infectious endophthalmitis were reported 
in 24 months. For OAKS and DERBY combined, the 
rates of infectious endophthalmitis were 0.05% per 
injection at 12 months (observed in three patients [three 
events] treated with pegcetacoplan) and 0.03% per 
injection at 24 months (observed in four patients 
[four events] treated with pegcetacoplan). When the 
infectious endophthalmitis events were considered 
resolved, visual acuity had recovered to levels consistent 

with baseline values (within five letters) for all patients. 
Three serious adverse events of ischaemic optic 
neuropathy were reported in three patients receiving 
pegcetacoplan monthly over 24 months (appendix 1 p 23). 
The most common ocular TEAEs in the study eyes are 
reported in appendix 1 (p 25). 

Fellow-eye CNV at baseline—an important risk factor for 
the development of exudative AM D in the study eye"—was 
identified in 45 {21%), 39 (18%), and 45 (21%) patients in 
OAKS, and in 39 (19%), 42 {20%), and 42 (20%) patients 
in DERBY who received pegcetacoplan monthly, 
pegcetacoplan every other month, and sham, respectively 
{appendix 1 p 26). At 12 months, investigator-determined 
events of new-onset exudative AMD were reported in 
11 (5%;11 events), ten (5%; ten events), and three (1%; three 
events) patients in OAKS, and in 14 (7%; 15 events), seven 
(3%; seven events), and seven (3%; eight events) patients in 
DERBY with pegcetacoplan monthly, pegcetacoplan every 
other month, and sham, respectively. New-onset exudative 
AMD was reported in 24 (11%; 25 events), 16 (8%;17 events), 
and four (2%; four events) patients in OAKS, and in 
27 O3%; 30 events), 12 (6%; 12 events), and 
nine (4%; 11 events) patients in DERBY receiving 
pegcetacoplan monthly, pegcetacoplan every other month, 
and sham, respectively, at 24 months (table 2). 

On gradable fluorescein angiography images taken at 
the study visit at which new-onset exudative AMD was 

OAKS DERBY 

Pegcetacoplan monthly Pegcetacoplan every 
(n.213) other month (n=212)* 

Sham (n=211) Pegcetacoplan monthly Pegcetacoplan every Sham (n.206) 
(n-206) other month (n.208) 

Patients Events Patients Events Patients Events Patients Events Patients Events Patients Events 

All TEAEs 

Month 12 

Month 24 (cumulative) 
Ocular TEAEs in the study eye 

Month 12 108 (S1%) 257 

Month 24 (cumulative) 133 (62%) 399 

Non-ocular TEAEs 

Month 12 

171(80%) 

192 (90%) 

757 161;76%) 740 155(73%) 702 

1368 187 88%) 1201 175 (83%) 1148 

97 (46%) 

123 (58%) 

159 (77%) 723 157 (75%) 612 145 (70%) 547 

178 .:86%) 1215 180(87%) 1019 169(82%) 936 

210 74 (35%) 158 102 f50%) 230 92 (44%) 165 73 (35%) 127 

313 98 (46%) 236 125 (61%) 354 108 (52%) 258 95 (46%) 184 

137 (64%) 398 128 (60%) 428 126 (60%) 

Month 24 (cumulative) 174 (82%) 787 165 (78%) 729 154 (73%) 

Patients with investigator-determined new-onset exudative AMD in the study eyet 

Month 12 11(5%) 11 10 (5%) 10 3 (1%) 

Month 24 (cumulative) 24 (11%) 25 16 (8%) 17 4 (2%) 

Patients with intraocular inflammation in the study eyetS 

Month 12 7 (3%) 7 2 (1%) 2 0 

Month 24 (cumulative) 11(5%) 11 3 (1%) 3 1 (0%) 

Patients with infectious endophthalmitis in the study eye 

Month 12 1(0%) 1 2 (1%) 2 0 

Month 24 (cumulative) 2 (1%) 2 2 (1%) 2 0 

448 129 (63%) 403 112 (54%) 346 113 (55%) 342 

742 163 (79%) 719 142 (68%) 613 146 (71%) 629 

3 14 (7%) 15 7 (3%) J 7 (3%) 8 
4 27 (13%) 30 12 (6%) 1) 9 (4%) 11 

O 2 (1%) 3 2 (1%) 2 0 0 

1 5 (2%) 6 6 (3%) 8 0 0 

O 0 0 0 0 0 0 

o 0 0 0 0 0 0 

Data are n (%) or n. AMD.age-related macular degeneration. TEAE.treatment-emergent adverse event. *One patient was not at risk for new exudative AMC, because they hada previous history of choroidal 
neovascularisation. t Exudative AMD events include Medical Dictionary for Regulatory Activities preferred terms of choroidal neovascularisation and neovascular AMD. #To measure the per-injection risk of 
inflammation and prevent double counting a patient, multiple TEAEs on the same day were counted as a single TEAE and multiple TEAEs on different clays were counted as separate TEAEs. SThe four events of 
intraocular inflammation linked to drug impurity are included here, including one event of non-infectious endophthalmitis. 

Table 4: Overall safety data from baseline to month 12 and month 24 in the safety population 
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diagnosed, 14 (78%),14 (100%), and three (100%) patients 
in OAKS, and 14 (82%), seven (78%), and eight (89%) 
patients in DERBY who received pegcetacoplan monthly, 
pegcetacoplan every other month, and sham, respectively, 
had occult CNV (appendix 1 p 27). Patients who 
developed exudative AMD continued study treatment 
and most of them received anti-VEGF therapy in 
accordance with the study protocol (50 [98%] of 
51 patients receiving pegcetacoplan monthly, 27 [96%j of 
28 patients receiving pegcetacoplan every other month, 
and 11 [85%] of 13 patients receiving sham). Mean anti-
VEGF injection frequency was approximately one 
injection every other month. No patient treated with 
pegcetacoplan who developed exudative MAD 
discontinued the study due to exudative AMD. No case 
of exudative AM D was reported as a serious adverse 
event; one exudative AMD event in a patient treated with 
pegcetacoplan led to pegcetacoplan discontinuation, but 
not study discontinuation. Median change in best-
corrected visual acuity from the study visit preceding 
exudative AM D to the visit at month 24 was —5.0 letters 
(IQR -14.0 to 0.0) in patients receiving pegcetacoplan 
monthly, —6.0 letters (-11.0 to —1.0) in those receiving 
pegcetacoplan every other month, and —5.0 letters 
( 12.0 to 2.0) in those receiving sham, measured during 
a median follow-up period of447 days (238 to 613). When 
pegcetacoplan was co-administered with anti-VEGF 
treatment, no unexpected outcomes were observed. 

Discussion 
Pegcetacoplan slowed geographic atrophy lesion growth 
in the OAKS and DERBY studies compared with sham, 
with increasing effects over time in both patients 
receiving pegcetacoplan monthly and those receiving 
pegcetacoplan every other month in the combined 
studies. To our knowledge, OAKS is the first phase 3 
study of patients with geographic atrophy to meet its 
primary endpoint with a statistically significant growth 
difference in geographic atrophy lesions at 12 months in 
patients receiving pegcetacoplan monthly and 
pegcetacoplan every other month compared with sham. 
DERBY did not meet the primary endpoint at 12 months, 
potentially due to imbalances in disease characteristics. 
Considering the established link between geographic 
atrophy (which appears hypofluorescent on FAF images) 
and retinal pigment epithelium cell death and 
photoreceptor loss, and considering the slowing of the 
rate of change of lesion growth shown in the piecewise 
linear slope analysis, pegcetacoplan slowed the 
progression of geographic atrophy and potentially 
preserved photoreceptor function; however, further 
research is needed to better elucidate this aspect. 

Previous studies targeting the alternative complement 
pathway did not slow geographic atrophy progression;"' 
however, C3 is a promising target because complement 
activation via any pathway leads to the cleavage of C3, 
resulting in amplification of the complement response:" 

Overactivation of the complement system might increase 
opsonisation and phagocytosis of photoreceptor outer 
segments.' Pegcetacoplan binds C3 and prevents its 
cleavage, suppressing the downstream effects of 
excessive complement activation." These results provide 
evidence that excessive complement activation could 
contribute to geographic atrophy progression. In post-
hoc analyses of images from the FILLY study, 
pegcetacoplan treatment slowed degeneration of 
photoreceptors and retinal pigment epithelium outside 
areas of geographic atrophy."" 't 

Studies investigating the topographical density of 
photoreceptors have shown that cone density of the 
average eye reaches a peak of approximately 200000 cones 
per mm2 at the centre zone and decreases with 
eccentricity.' Therefore, preservation of 1.0 mm2 of the 
central macula retinal tissue could equate to preservation 
of up to 200000 cone cells.' Considering that the size of 
the fovea is approximately 1.75 mm2, the average 
magnitude of retinal preservation observed with 
pegcetacoplan treatment (0.2-0.4 mm2 during 
a 12 month period; 0-6-0-9 mm2 during a 24-month 
period) might be biologically meaningful. The results of 
the combined analyses indicate that the effects increase 
over time. 

With the effects of pegcetacoplan on geographic 
atrophy lesion growth observed at 24 months, 
improvements were observed on microperimetry for 
scotomatous points within the junctional zone of 
geographic atrophy in patients receiving pegcetacoplan. 
However, no significant differences were observed for 
other visual function measures. OAKS and DERBY 
included the most suitable functional measures currently 
available for clinical trials, but unlike the objective, 
anatomical, primary endpoint, which has high spatial 
resolution, functional measures are subjective, have high 
variability, and can be confounded by shifts in location of 
the preferred retinal locus;'" moreover, these measures 
(including rnicroperimetry, with a relatively sparse grid) 
have low spatial resolution and therefore are not optimal 
measures of visual function deterioration in patients 
with geographic atrophy. 

Of all the functional endpoints, scotomatous points 
have the strongest correlation with anatomical measures, 
whereas other functional endpoints exhibit weak 
correlations.4 These weak correlations are attributed to 
both the heterogenous clinical presentation of geographic 
atrophy, in which lesion size, location, and growth rate 
can vary substantially, and the fact that the functional 
endpoints were not originally designed specifically to 
capture changes in vision in patients with geographic 
atrophy. When limiting microperimetry analysis to points 
within the area at greatest risk for functional loss due to 
progressive atrophy (ie, at the junctional zone), reductions 
in the number of new scotomatous points were seen 
with pegcetacoplan (non-significant with pegcetacoplan 
monthly and significant with pegcetacoplan every other 
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month) compared with sham. Although this finding 
might indicate functional benefit in an area with an 
observed anatomical benefit, given the post-hoc nature of 
this analysis, further studies are needed to substantiate 
this finding. 

The safety profile of pegcetacoplan was generally 
similar to that observed in other studies of intravitreal 
agents, with the exception of the observation of new-
onset exudative AMD."."3° In OAKS and DERBY, new-
onset exudative AMD incidence was higher in patients 
treated with pegcetacoplan than in those receiving sham, 
as previously reported in FILLY; however, incidence of 
exudative AMD was lower in patients receiving 
pegcetacoplan in OAKS and DERBY than in patients 
receiving pegcetacoplan in FILLY." 

Potential limitations of the studies include the high 
proportion of patients with subfoveal geographic 
atrophy, which might have made the assessment of the 
effects on visual function more challenging. Optical 
coherence tomography angiography imaging was not 
available at all sites, preventing a systematic evaluation 
of the presence of non-exudative neovascularisation at 
baseline. Study-mandated imaging provided information 
on neovascularisation subtype for patients who 
developed new-onset exudative AMD in the study eye, 
but this information was not collected for any CNV that 
might have existed in the fellow eye at the time of 
enrolment. A potential source of bias could be missing 
data due to study discontinuations; preplanned 
sensitivity analyses suggest the effect of pegcetacoplan 
monthly and pegcetacoplan every other month on lesion 
growth indicate that the results at 12 months and 
24 months were robust to missing data, but the potential 
impact of the COVID-19 pandemic cannot be quantified 
with certainty. 

Therapeutic options for patients with geographic 
atrophy are a crucial unmet need. With the approval of 
pegcetacoplan by the FDA for the treatment of geographic 
atrophy secondary to AMD, a recognition of the clinical 
meaningfulness of slowing the rate of lesion growth, 
a much-needed therapeutic option has become available 
to patients. Pegcetacoplan slowed the growth of total area 
of geographic atrophy lesions, with increasing effects over 
time compared with sham. Pegcetacoplan was well 
tolerated in two phase 3 studies following up more than 
1200 patients for 2 years, with nearly 12000 injections 
administered, which support its use as a treatment option 
for geographic atrophy. To our knowledge, these results 
are the first phase 3 data to support the complement 
system as an appropriate target in the treatment of 
geographic atrophy. 

The long-term efficacy and safety of pegcetacoplan will 
be investigated in GALE, a 3-year, open-label, extension 
study (NCT04770545). 
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