Ocular Adverse Events Associated with
Pegcetacoplan and Avacincaptad Pegol for

Check for
updates

Geographic Atrophy: A Population-Based
Pharmacovigilance Study

ZEENA KAILANI, ANDREW MIHALACHE, MARKO M. POPOVIC, PETER J. KERTES, AND RAJEEV H. MUNI

» OBJECTIVE: To evaluate the postmarketing ocular ad-
verse events (AEs) reported for avacincaptad pegol and
pegcetacoplan, the only Food and Drug Administra-
tion (FDA)—-approved treatments for geographic atrophy
(GA).

* DESIGN: Retrospective pharmacovigilance analysis.

e SUBJECTS: Ocular AE reports in the FDA Adverse
Event Reporting System (FAERS) in which pegceta-
coplan or avacincaptad pegol was identified as the primary
suspect drug were analyzed.

e METHODS: Using the OpenVigil 2.1 data mining soft-
ware, we conducted a retrospective pharmacovigilance
analysis of the FAERS database from inception to De-
cember 2024. We conducted disproportionality analyses
to assess reporting odds ratios (RORs) for specific drug-
AE combinations compared with all other drugs in the
database.

* MAIN OUTCOME MEASURES: Ocular AEs were evalu-
ated.

e RESULTS: A total of 752 and 80 patients with AEs
secondary to pegcetacoplan and avacincaptad pegol, re-
spectively, were identified. Ocular AEs disproportion-
ately overreported for pegcetacoplan included anterior
segment (iris) hemorrhage (ROR 1767, 95% CI 538-
5803), iris neovascularization (ROR 1248, 95% CI 502-
3099), choroidal neovascularization (ROR 1328, 95%
CI 956-1845), intraocular injection complication (ROR
2552, 95% CI 1607-4053), hemorrhagic occlusive reti-
nal vasculitis (ROR 4606, 95% CI 2000-10,611), reti-
nal occlusive vasculitis (ROR 2352, 95% CI 1313-
4212), and bacterial endophthalmitis (ROR 1260, 95%
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CI 613-2589). Ocular AEs disproportionately overre-
ported for avacincaptad pegol included choroidal neovas-
cularization (ROR 1169, 95% CI 426-3205), vitritis
(ROR 782, 95% CI 316-1936), dry age-related macular
degeneration (ROR 684, 95% CI 316-1936), and cys-
toid macular edema (ROR 445, 95% CI 140-1412).

e CONCLUSIONS: Current prescribing patterns indi-
cate that a broader spectrum of ocular AEs were re-
ported for pegcetacoplan than avacincaptad pegol. These
findings aim to enhance clinicians’ understanding of
the safety profiles of these agents, enabling informed
patient care and heightened vigilance of these novel
GA treatments. (Am ] Ophthalmol 2025;276: 252-
260. © 2025 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/))

EOGRAPHIC ATROPHY (GA) 1S AN ADVANCED FORM
‘ ; of dry age-related macular degeneration (AMD)

which represents a leading cause of irreversible
central vision loss in adults aged >50 years.!”> Character-
ized by progressive degeneration of the retinal pigment ep-
ithelium (RPE), photoreceptors, and choriocapillaris, GA
results in the formation and subsequent expansion of at-
rophic regions in the macula.'* Unlike neovascular AMD,
there are a lack of therapeutic modalities for GA. Indeed,
before the approval of the intravitreal agents pegcetacoplan
and avacincaptad pegol in 2023, there were no GA thera-
pies approved by the US Food and Drug Administration
(FDA).I‘Z‘4'()

Pegcetacoplan and avacincaptad pegol target key compo-
nents of the complement pathway.* Pegcetacoplan’s inhi-
bition of C3 and avacincaptad pegol’s targeting of C5 both
serve to reduce complement-mediated inflammation and,
in turn, prevent the expansion of atrophic lesions.*”"” De-
spite promising results in early clinical trials, severe ocular
adverse events (AEs) have been reported for both agents,
including new-onset neovascular AMD, intraocular inflam-
mation, ischemic optic neuropathy, and increased intraoc-
ular pressure. 7711

To our knowledge, a comprehensive investigation into
the safety profiles of pegcetacoplan and avacincaptad pegol
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in real-world settings has not yet been conducted. The FDA
Adverse Event Reporting System (FAERS) database is a
postmarketing drug safety surveillance program that com-
piles AE information voluntarily submitted to the FDA.!?
This investigation systematically evaluated all reports of oc-
ular AEs attributed to pegcetacoplan and avacincaptad pe-

gol using FAERS data.

METHODS

We conducted a retrospective pharmacovigilance study.
Real-world pharmacovigilance data were sourced from the
FAERS database, which collects postmarketing reports of
AEs voluntarily submitted by consumers, health care pro-
fessionals, and pharmaceutical companies.'” This study fo-
cused specifically on reports of AEs in which avacincaptad
pegol and pegcetacoplan were identified as the primary sus-
pect drugs.

Using OpenVigil 2.1 software (Kiel, Germany),"” we an-
alyzed FAERS data from the fourth quarter of 2003 to the
fourth quarter of 2024. AEs related to each drug were cap-
tured following their approval. However, the entire FAERS
database time frame was included to establish a stable and
robust background reporting rate for comparison.

We evaluated reports of AEs attributed to these drugs
compared to the background rates observed across all drugs
in the FAERS database.'” To assess disproportionality, we
used reporting odds ratios (RORs), which indicated the
odds of a specific AE being reported for the drug of inter-
est compared with all other drugs in the FAERS database.

To detect positive safety signals for avacincaptad pegol
and pegcetacoplan, we applied the following criteria de-
scribed by Evans and associates'#: drug-event combinations
with at least 3 reports, a x” value greater than 4, and a pro-
portional reporting ratio greater than 2. To further minimize
the risk of false-positive findings, we employed Bayesian
confidence propagation neural network (BCPNN) algo-
rithms."” Drug-event combinations were considered dispro-
portionately overreported if the lower bound of the 95%
CI for the information component (IC) was positive (i.e.,
ICOZS > O).15

RESULTS

* PEGCETACOPLAN: A total of 752 unique patients with
AEs secondary to pegcetacoplan were identified over the
study period. Of these, 84 patients (11%) were female, 50
(7%) were male, and the sex of the remaining patients
was not specified. The mean age across reports was 75.7

15.7, and most reports originated from the United States
(n=578, 71%).
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The following ocular AEs were significantly overreported
for pegcetacoplan: corneal edema (n=10, ROR 126, 95%
CI 67.2-235), anterior chamber cell (n=10, ROR 385, 95%
CI 205-724), anterior chamber inflammation (n=3, ROR
141, 95% CI1 45.3-441), hyphema (n=5, ROR 270, 95% CI
111-655), anterior chamber (iris) hemorrhage (n=3, ROR
1767, 95% CI 538-5803), iritis (n=14, ROR 148, 95%
CI 86.8-251), iris neovascularization (n=5, ROR 1248,
95% CI 502-3099), choroidal neovascularization (n=40,
ROR 1328, 95% CI 956-1845), intraocular injection com-
plication (n=21, ROR 2552, 95% CI 1607-4053), vitri-
tis (n=19, ROR 308, 95% CI 194-487), vitreous opaci-
ties (n=5, ROR 161, 95% CI 66.3-388), vitreous floaters
(n=44, ROR 152, 95% CI 112-207), hemorrhagic occlu-
sive retinal vasculitis (n=7, ROR 4607, 95% CI 2000-
10611), retinal occlusive vasculitis (n=13, ROR 2352,95%
CI1313-4212), retinal vasculitis (n=12, ROR 260, 95% CI
147-462), retinal ischemia (n=4, ROR 188, 95% CI 69.9-
504), neovascular AMD (n=15, ROR 378, 95% CI 226-
634), subretinal fluid (n=4, ROR 105, 95% CI 39.0-280),
bacterial endophthalmitis (n=8, ROR 1260, 95% CI 613-
2589), and staphylococcal eye infection (n=3, ROR 344,
95% CI 110-1082).

A graphical depiction of the results of our disproportion-
ality analysis of pegcetacoplan can be found in Figure 1. A
comprehensive summary of ocular AEs that were overre-
ported for pegcetacoplan, including those with ROR values
less than 100, can be found in Table 1.

e AVACINCAPTAD PEGOL: A total of 80 unique patients
with AEs secondary to avacincaptad pegol were identified
over the study period. Of these, 46 (58%) patients were fe-
male, 19 (24%) were male, and the sex of the remaining
patients was not specified. The mean age across reports was
83.7 £ 10.0 years. All reports originated from the United
States.

The following ocular AEs were disproportionately over-
reported for avacincaptad pegol: choroidal neovasculariza-
tion (n=4, ROR 1169, 95% CI 426-3205), vitritis (n=5,
ROR 782, 95% CI 316-1936), vitreous floaters (n=6, ROR
197, 95% CI 85.7-453), optic ischemic neuropathy (n=3,
ROR 304, 95% CI 95.7-963), dry AMD (n=3, ROR 684,
95% CI 215-2172), cystoid macular edema (n=3, ROR
445, 95% CI 140-1412), endophthalmitis (n=5, ROR 228,
95% CI 92.1-564), and eye inflammation (n=4, ROR 130,
95% CI 41.7-356).

A graphical depiction of the results of our disproportion-
ality analysis of avacincaptad pegol can be found in Figure 2.
A comprehensive summary of ocular AEs that were overre-
ported for avacincaptad pegol, including those with ROR
values less than 100, can be found in Table 1.

Our disproportionality analysis identified 9 ocular AEs
that were overreported for both pegcetacoplan and avacin-
captad pegol, including choroidal neovascularization (pegc-
etacoplan: n=40, ROR 1328, 95% CI 956-1845; avacin-
captad pegol: n=4, ROR 1169, 95% CI 426-3205), vitritis
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FIGURE 1. Disproportionality analysis for adverse events of pegcetacoplan. Reporting odds ratios (RORs) are presented with their

95% Cls.

92.1-564), eye inflammation (pegcetacoplan: n=26, ROR

(pegcetacoplan: n=19, ROR 308, 95% CI 194-487; avacin-
captad pegol: n=>5, ROR 782, 95% CI 316-1936), vitreous
floaters (pegcetacoplan: n=44, ROR 152, 95% CI 112-207;

avacincaptad pegol: n=6, ROR 197, 95% CI 85.7-453), en-
dophthalmitis (pegcetacoplan: n=11, ROR 50.8, 95% CI
28.0-92.2; avacincaptad pegol: n=5, ROR 228, 95% CI

89.0, 95% CI 60.2-132; avacincaptad pegol: n=4, ROR
130, 95% CI 47.7-356), eye pain (pegcetacoplan: n=15,
ROR 9.18, 95% CI 5.51-15.3; avacincaptad pegol: n=5,
ROR 30.1, 95% CI 12.2-74.4), blurred vision (pegceta-
coplan: n=18, ROR 4.13, 95% CI 2.58-6.58; avacincap-
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TABLE 1. Overview of Statistically Significant RORs Following Primary
Suspect Analysis for Pegcetacoplan and Avacincaptad Pegol

Ocular AE n ROR (95% Cl)
Pegcetacoplan 552
Visual impairment 54 13.6 (10.3-17.9)
Vitreous floaters 44 152.1 (112-206)
Choroidal neovascularization 40 1328 (956-1845)
Uveitis 28 677 (46.4-98.9)
Eye inflammation 26 89.0 (60.2-131.8)
Intraocular pressure increased 22 49.4 (32.3-75.6)
Intraocular injection complication 21 2552 (1607-4053)
Retinal hemorrhage 19 82.177 (52.1-130)
Vitritis 19 308 (194-487)
Blurred vision 18 4.13 (2.58-6.58)
Blindness 16 11.4 (6.94-18.7)
Eye pain 15 9.18 (5.51-15.3)
Neovascular age-related macular degeneration 15 378 (226-634)
Iritis 14 148 (86.8-251)
Retinal occlusive vasculitis 13 2352 (1313-4212)
Retinal vasculitis 12 260 (146-462)
Endophthalmitis 1 50.8 (28.0-92.2)
Reduced visual acuity 10 8.94 (4.79-16.7)
Iridocyclitis 10 97.6 (52.2-183)
Corneal edema 10 126 (67.2-235)
Anterior chamber cell 10 385 (205.-724)

Ocular hyperemia
Eye hemorrhage
Bacterial endophthalmitis

Photophobia 12.8 (6.09-27.0)
Hemorrhagic occlusive retinal vasculitis 4606 (2000-10611)
Photopsia 30.0 (13.4-67.1)

Macular degeneration
Eye infection

Visual field defect
Vitreous opacities

6.06 (3.14-11.7)
18.3 (9.12-36.8)
1260 (613-2589)

13.7 (5.70-33.1
14.9 (6.18-35.9
19.3 (8.03-46.6
161 (66.3-388)

= =

Hyphema 270 (111-655)

Iris neovascularization 1248 (502-3099)
Papilledema 25.5 (9.54-68.2)
Conjunctival hemorrhage 30.5 (11.4-81.4)
Retinal tear 52.1 (19.5-139)

Subretinal fluid

Retinal ischemia

Blindness unilateral

Optic neuritis

Ocular discomfort

Retinal detachment
Blindness transient

Swelling of eyelid

Ocular hypertension
Anterior chamber inflammation
Eye infection staphylococcal
Iris hemorrhage

W WWWwwWwowowowaowowarpsrpdrdhphroooooouao-N-SNO®WO® O

105 (39.0-280)
188 (69.9-504)
6.11 (1.97-19.0)
9.47 (3.05-29.4)
10.0 (3.22-31.1)
10.0 (3.22-31.1)
12.0 (3.87-374)
16.7 (5.39-52.1)
45.9 (14.7-143)
141 (45.3-441)
344 (110-1082)
1767 (538-5803)

Avacincaptad pegol 53
Visual impairment 8 19.5 (9.37-40.4)
Vitreous floaters 6 197 (85.7-453)
Endophthalmitis 5 228 (92.1-564)
Eye pain 5 30.1 (12.2-74.3)

(continued on next page)
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TABLE 1. (continued)

Ocular AE

n ROR (95% Cl)

Vitritis

Choroidal neovascularization
Eye inflammation

Blurred vision

Cystoid macular edema

Dry age-related macular degeneration

Optic ischemic neuropathy
Reduced visual acuity

5 782 (316-1936)
4 1169 (426-3205)
4 130 (47.7-356)

4 8.85(3.24-24.2)
3 445 (140-1412)
3 684 (215-2172)
3 304 (95.7-963)

3 258 (8.15-81.9)

AEs = adverse events, n = number of reports, ROR = reporting

odds ratio.
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FIGURE 2. Disproportionality analysis for adverse events of avacincaptad pegol. Reporting odds ratios (RORs) are presented with

their 95% Cls.

tad pegol: n=4, ROR 8.85, 95% CI 3.24-24.2), reduced vi-
sual acuity (pegcetacoplan: n=10, ROR 8.94, 95% CI 4.79-
16.7; avacincaptad pegol: n=3, ROR 25.8, 95% CI 8.15-
81.9), and visual impairment (pegcetacoplan: n=54, ROR
8.94, 95% CI 4.79-16.7; avacincaptad pegol: n=8, ROR
19.5,95% CI1 9.37-40.4).

A graphical depiction of ocular AEs that were overre-
ported for both drugs can be found in Figure 3.

DISCUSSION

The approval of pegcetacoplan and avacincaptad pegol by
the FDA marked a significant advancement for the treat-
ment of GA. Although these agents have redefined the
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management of GA, their associated ocular AEs must be
carefully evaluated. To our knowledge, our investigation
represents the first comprehensive, postmarketing pharma-
covigilance analysis for pegcetacoplan and avacincaptad
pegol in this context. Our findings shed light on the spec-
trum of potential ocular AEs attributed to these therapies,
providing valuable evidence to guide clinical decision mak-
ing and patient counseling as their use expands in oph-
thalmic practice.

Although real-world evidence on ocular AEs attributed
to pegcetacoplan and avacincaptad pegol remains limited
in the literature, clinical trials have documented several
important AEs. In the phase 3 OAKS and DERBY trials
(n=1258), 61.6% of patients receiving monthly pegceta-
coplan had treatment-emergent AEs in the study eye by
month 24, compared with 55% in the bimonthly group and

AUGUST 2025
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FIGURE 3. Ocular adverse events found to be overreported for both pegcetacoplan and avacincaptad pegol. Reporting odds ratios

(RORs) are presented with their 95% Cls.

46.3% in the sham group.” Reported AEs included vitreous
floaters, new-onset exudative AMD, retinal hemorrhage,
and decreased visual acuity, with 3 serious cases of ischemic
optic neuropathy documented.’

Similarly, in the GATHERI1 phase 2/3 trial of avacincap-
tad pegol (n=286), ocular treatment-emergent AEs were
observed in 58.2% of patients receiving 2 mg of avacincap-
tad pegol, which is the FDA-approved dosage, and 73.5%
receiving 4 mg, compared with 40.9% in the sham group.'®
Ocular AEs occurring at a frequency of >2% in the study

VoL. 276
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cohorts (n=150) at month 18 included conjunctival hy-
peremia (8%), conjunctival edema (4.7%), punctate ker-
atitis (6.7%), cataracts (4%), vitreous detachment (4%),
choroidal neovascularization (14%), eye pain (6.7%), and
visual acuity reduction (4%).'° Moreover, the GATHER2
phase 3 trial (n=447) reported ocular treatment-emergent
AEs in 49% of patients treated with 2 mg avacincaptad
pegol compared with 37% in the sham group.!' Ocular
AEs occurring in >2% of the study cohort (n=225) at
month 12 included conjunctival hyperemia (5.3%), dry
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eye (3.6%), punctate keratitis (4.9%), increased intraocu-
lar pressure (12%), vitreous detachment (3.1%), macular
neovascularization (6.7%), and eye pain (4%).'" Although
clinical trial data suggest a comparable rate of ocular AEs
between pegcetacoplan and avacincaptad pegol, our phar-
macovigilance analysis identified a broader range of ocu-
lar AEs currently reported for pegcetacoplan. We do cau-
tion that our findings are also subject to the real-world use
of these agents, but that they emphasize the necessity of
a proactive, risk-based approach to patient management.
They also underscore the importance of continuous mon-
itoring and thorough patient counseling to address the po-
tential ocular AEs linked to these therapies.

The disproportionality analysis revealed significantly ele-
vated RORs for ocular AEs associated with pegcetacoplan,
including but not limited to anterior segment (iris) hem-
orthage (ROR 1767), iris neovascularization (ROR 1248),
choroidal neovascularization (ROR 1328), hemorrhagic
occlusive retinal vasculitis (ROR 4606), retinal occlu-
sive vasculitis (ROR 2352), and bacterial endophthalmi-
tis (ROR 1260). These severe safety signals highlight the
need for close monitoring when administering intravitreal
pegcetacoplan. We do note that there were no retinal vas-
culitis events in FAERS AE reports of avacincaptad pe-
gol. Most ocular AEs identified in this analysis for pegc-
etacoplan align closely with those documented in clinical
trials and listed in the FDA package labels, such as retinal
detachment, retinal vasculitis, neovascular AMD, intraoc-
ular inflammation, and vitreous floaters.! 71

Our pharmacovigilance analysis revealed a relatively nar-
rower risk profile as of this writing for avacincaptad pe-
gol, with relatively fewer absolute counts of reported ocular
AEs. The 5 ocular AEs showing the most disproportionately
high reporting with avacincaptad pegol were choroidal neo-
vascularization (ROR 1,169), vitritis (ROR 782), dry AMD
(ROR 684), cystoid macular edema (ROR 445), and op-
tic ischemic neuropathy (ROR 304). Despite the lower ab-
solute counts of reported ocular AEs, avacincaptad pegol
exhibited relatively higher point estimates of ROR values
for most ocular AEs that were overreported for both agents,
as shown in Figure 3. However, its notably wider Cls com-
pared with pegcetacoplan reflect a greater level of uncer-
tainty, likely because of the smaller sample size available for
the analysis of avacincaptad pegol.

In addition, the ocular AEs for avacincaptad pegol dif-
fered somewhat from those reported in clinical trials and
the drug’s FDA label.” Specifically, AEs that are noted in
the drug’s FDA label, such as increased intraocular pressure,
retinal detachment, and neovascular AMD, did not emerge
as significant safety signals in the FAERS database.'” De-
spite this, clinicians must maintain a high level of vig-
ilance, as the potential for ocular AEs underscores the
need for careful monitoring during treatment initiation and
follow-up.

The higher absolute number of ocular AEs reported for
pegcetacoplan in the FAERS database suggests that it may

258 AMERICAN JOURNAL OF OPHTHALMOLOGY

either pose a greater intrinsic risk, provoke more notice-
able adverse reactions, or simply be prescribed more fre-
quently in patients than avacincaptad pegol. Indeed, it
is important to consider that avacincaptad pegol received
FDA approval 6 months later than pegcetacoplan (August
2023 vs February 2023, respectively), which could par-
tially account for the discrepancy in the number of reported
AEs.

Pegcetacoplan’s earlier approval and longer market pres-
ence likely allowed for greater real-world exposure, increas-
ing the likelihood of AE identification and reporting, and
ultimately providing a more extensive data set for safety
evaluations. For instance, more than 210,000 vials of Izer-
vay (avacincaptad pegol) have been distributed from FDA
approval through December 2024, compared with more
than 510,000 vials of Syfovre (pegcetacoplan).’’** Thus,
the larger volume of AE reports for pegcetacoplan may re-
flect higher commulative distribution of the drug rather
than inherent safety differences. In addition, clinicians’ ex-
tended experience with pegcetacoplan may have also im-
proved their ability to recognize and report its AEs. Con-
versely, avacincaptad pegol’s shorter availability may lead to
underreporting because of limited exposure or uncertainty
in AE recognition. As such, pegcetacoplan was noted to
have a considerably higher cumulative count of AEs in the
FAERS database by the end of the third quarter of 2024
compared with avacincaptad pegol.

These temporal differences underscore the need for on-
going surveillance of AEs for both agents to better eluci-
date the long-term implications of their mechanisms of ac-
tion and inform their safe use in clinical practice. Moreover,
head-to-head real-world use trials are needed to directly
compare the safety profiles of pegcetacoplan and avacin-
captad pegol. Until avacincaptad pegol amasses compara-
ble postmarketing data, caution is warranted when drawing
conclusions about their relative safety profiles.

The inherent limitations of FAERS data, including po-
tential reporting biases, duplicate and incomplete reports,
lack of verification of report information, variability in AE
definitions, possible underreporting, the inability to estab-
lish causal relationships or incidence rates, and the scarcity
of data on dosing regimens and treatment duration before
the onset of AEs must be acknowledged when interpreting
these findings.'> Given the spontaneous voluntary report-
ing to the FAERS database, the associations in our study
cannot be interpreted as causative relationships. Moreover,
there was a scarcity of data on the dosing regimens used,
leading to the AEs reported. It is critical to consider that
pegcetacoplan is also used to treat paroxysmal nocturnal
hemoglobinuria and C3 glomerulopathy via systemic ad-
ministration, and the inability of FAERS to differentiate
between systemic and intravitreal uses of the drug likely
increased the overall denominator of AE reports used in
the calculation of RORs, thereby diminishing the observed
safety signals of the drug.””>** In contrast, avacincaptad pe-
gol is solely indicated for GA, which likely contributed to
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the higher RORs associated with its AEs. To substantiate
the safety signals identified in our pharmacovigilance study,
further research is essential, particularly through long-term
observational and cohort studies.

CONCLUSION

This pharmacovigilance study represents the first compre-
hensive postmarketing comparison of FAERS data for pegc-
etacoplan and avacincaptad pegol, currently revealing a
broader ocular AE profile for pegcetacoplan, consistent
with clinical trial data and FDA labeling, compared with
the relatively fewer and less consistent AEs observed for
avacincaptad pegol. These findings enhance premarket in-
sights while emphasizing the need for further validation in
larger, more diverse populations to establish causality and

refine the comparative safety profiles of these treatments for
GA. Future research should prioritize identifying high-risk
patient subgroups and exploring predictive biomarkers for
adverse therapeutic responses. Such efforts could improve
risk stratification and support the development of person-
alized treatment strategies, ultimately optimizing outcomes
for patients with GA.
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