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STRUCTURE: Syfovre is a synthetic polyethylene glycol (PEG)ylated peptide comprising two copies of the
compstatin-based C3-targeted inhibitor APL-1/POT-4/Cp05/4(1MeW)/7W, covalently bound via its C terminus
to alinear 40 kD PEG linker. The pharmacologically active moiety of this drug is the second-generation compstatin
analog Cp05/4(1MeW)/7W. This analog combines backbone N-methylation of a tryptophan residue at position 4
with an alanine substitution at position 9 and the addition of an aminoethoxyethxoy acetic acid (AEEA) extension
at position 13 that enables its covalent linkage to either end of the PEG molecule. The molecular formula of Syfovre
is C1970H3848N500047S4 and its molecular weight is approximately 43.5 kDa.
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MECHANISM OF ACTION: Syfovre™ is a compstatin-based complement inhibitor that binds to the central com-
plement protein C3, preventing its cleavage into its bioactive fragments C3a and C3b by multiprotein enzymes,
termed ‘C3 convertases’. C3 can be activated via the classical, lectin, or alternative pathway (AP). The C3
convertase of the AP, C3bBb, comprises the larger C3 fragment, C3b, which covalently attaches to target surfaces
and the Bb fragment of serine protease factor B. Bb results from the cleavage of C3b-bound factor B by the plasma
serine protease factor D. Compstatins bind exclusively to human and non-human primate C3s. Their binding site
resides in the 3-chain of C3, in a shallow groove formed between the MG4 and MG5 domains (top right panel).
Compstatin derivatives, including Syfovre, act as potent protein—protein interaction inhibitors that sterically inhibit
substrate (native C3) binding to the C3 convertase (C3bBb). Of note, the binding site of compstatins forms part
of a C3 ‘dimerization’ interface that enables the interaction between two C3b molecules. Because native C3
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NAME:
The drug name is pegcetacoplan and the
brand name is Syfovre™.

DRUG CLASS:

Syfovre belongs to the compstatin family
of peptidic C3 therapedutics, a distinct
class of protein—protein interaction
inhibitors that block complement C3
activation; first-in-class in geographic
atrophy (GA).

CLINICAL USE:

Pegcetacoplan was first approved by the
FDA and European Medicines Agency
(EMA) in 2021 (brand name: Empaveli/
Aspaveli™) as a new treatment for
patients with paroxysmal nocturnal
hemoglobinuria (PNH) who are
treatment-naive or present with clinically
detectable extravascular hemolysis and
transfusion dependence despite
treatment with anti-C5 antibodies. The
EMA approved an indication extension
for treatment-naive PNH patients in
2024. Clinical efficacy of pegcetacoplan
in Phase 3 trials in patients with GA,
reflected by a significant reduction of GA
lesion size over time, led to the FDA
approval of its intravitreal formulation
(Syfovre) in 2023, as the first ever
treatment for this disease. Syfovre is
administered by intravitreal injection at a
dose of 15 mg per affected eye, once
every 25 to 60 days. Pegcetacoplan is
currently in Phase 3 trials for C3
glomerulopathy (C3G) and immune-
complex membranoproliferative
glomerulonephritis IC-MPGN) and in
Phase 1/2 trials as an adjunctive therapy
for cancer.

DEVELOPED BY:

Syfovre™ was clinically developed for
GA by Apellis Pharmaceuticals. Its drug
moiety, compstatin analog 4(1MeW)/
7W/Cp05 was initially licensed to
Potentia (later acquired by Apellis)
through the University of Pennsylvania in
2006 for development as a treatment for
ocular diseases [age-related macular
degeneration (AMD)].
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contains the same dimerization interface, binding of compstatins to circulating C3 and/or C3b interferes with the
initial docking of the C3 substrate to the C3 convertase. Therefore, compstatin-based drugs block C3 activation
by the convertases rather than affecting their assembly or stability (decay), as natural regulatory proteins do. By
blocking C3 convertase activity, compstatin derivatives (e.g., Syfovre) abrogate the AP amplification loop that
drives persistent C3b generation and is responsible for >80% of downstream effector responses. Despite sharing
a common inhibitory mode with monovalent compstatins, bivalent compstatin derivatives (such as Syfovre) display
distinct target selectivity and activity modes with preference for surface-bound C3b, whereas monovalent
compstatins bind equally well to fluid-phase and surface-deposited C3b. Monovalent compstatins follow a 1:1
stoichiometry in their interaction with C3, while a surrogate of pegcetacoplan showed a 2:1 binding mode in solu-
tion with a slightly weaker binding affinity for its target C3b. These unique mode-of-action determinants may dictate
distinct pharmacologic properties and PK profiles of monovalent versus bivalent compstatin inhibitors with implica-
tions for therapeutic C3 modulation in diverse clinical scenarios and applications. Note: grey stars denote the
binding sites of compstatin derivatives on C3 and C3b while the ‘X’ sign indicates processes and conversions
inhibited by compstatins.
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ADVERSE EFFECTS:

Treatment may be associated with
endophthalmitis and/or retinal detachment.
Retinal vasculitis and/or retinal vascular
occlusion have been reported as very rare
adverse reactions, likely not associated
with the drug’s mechanism of action.
Neovascular conversion [choroidal neo-
vascularization (CNV)] (7—12% conversion
rates depending on dosing regimen) was
reported in Phase 2/3 trials. Dosing with
PEGylated drugs like Syfovre may lead to
PEG accumulation in tissues. Given the
high prevalence of anti-PEG antibodies in
the population, PEG-induced immune
adverse effects should also be considered.

TIMELINE:

1996 Discovery of original compstatin at
University of Pennsylvania

2006 Discovery of compstatin analog
Cp05/POT-4 at University of Pennsylvania
2009 Phase 1 trial of POT-4:
NCT00473928

2018 Phase 1b trial of APL-2/
pegcetacoplan: NCT03777332

2020 Phase 2 trial published:
NCT02503332

2022 Phase 3 trials in GA:
NCT03525613, NCT03525600

20283 FDA approval of Syfovre for GA
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