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Removing misfolded protein depositions from the
brain, or preventing them from accumulating alto-
gether, seems like a rational therapeutic approach to
arrest the process of neurodegeneration in persons
with diseases in which these depositions are a key
pathology. Alpha-synuclein would be the quintessen-
tial protein to target in Parkinson’s disease (PD).
Since considerable and irreversible neurodegenera-
tion has already occurred at the time of the clinical
diagnosis, early treatment should be the aim.

Two recent phase II clinical trials in PD patients
tested this hypothesis, by treating levodopa-naı̈ve
patients with early-stage PD with monoclonal
antibodies—in the SPARK study, intravenously
administered cinpanemab [1] and in the PASADENA
study, intravenous prasinezumab [2]. Unfortunately,
both trials failed to show clinical effectiveness of
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these monoclonal antibodies against alpha-synuclein.
These findings are reminiscent of earlier neutral stud-
ies in the Alzheimer’s disease (AD) field [3]. Taken
together, these findings are grounds to reconsider the
generic approach of monoclonal antibodies against
specific proteins in neurodegenerative diseases.

In the AD trials, anti-amyloid-beta therapy does
actually remove amyloid-beta from the brain, but the
treatment does not improve cognition [4]. Similarly,
targeting tau also affects tau levels in cerebrospinal
fluid, but again without effect on clinical outcomes
[5]. In the two recent PD trials, the dopamine trans-
porter as assessed by DAT-SPECT scan was used to
measure the biological outcome. In both trials, there
was no change in SPECT signal. Whether the anti-
body therapy affected alpha-synuclein levels in the
brain was thus not established in the two studies.
This raises two questions: first, whether the anti-
alpha-synuclein therapies actually had any biological
effect, i.e., whether they were able to remove alpha-
synuclein from the brain at all; and second, whether it
is reasonable to assume that, even if alpha-synuclein
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was removed successfully, this would be detectable
as a change in signal on a DAT-SPECT scan, i.e.,
whether this would be an appropriate surrogate out-
come to demonstrate target engagement.

Several explanations have been suggested for the
neutral findings in all these trials, including that the
wrong population was targeted (e.g., those with too
advanced disease) or that the outcomes were not sen-
sitive enough. These arguments would imply that
the trial designs were not appropriate, which we
contend—these large trials were all designed very
carefully and executed meticulously. Moreover, when
we capitalize on the experience from the AD field,
even in pre- or very early symptomatic genetic muta-
tion carriers with considerable follow-up, no clinical
effect could be established [6]. This experience in
the AD field cautions against excessive hopes that
anti-alpha-synuclein treatments will be dramatically
more effective when delivered during the prodromal
phase of PD. Another common explanation is that the
wrong protein had been targeted, whether this being
a monomer, oligomer, or aggregated form, or the
wrong part of the alpha-synuclein protein. However,
drawing from the lessons from the AD field, another
reasonable explanation is that these drugs might actu-
ally work, i.e., they might successfully remove the
targeted proteins, but that they do not help, as they do
not improve symptoms or slow down clinical disease
progression. Our understanding of these neurodegen-
erative diseases, and in particular the specific role of
the different proteins involved, may be insufficient,
and we should consider the unfortunate possibil-
ity that we may be chasing the wrong mechanism
altogether. So, rather than seeking methodological
explanations for the neutral trial results, we may have
to accept that the null-hypothesis is true—namely that
removing these proteins will not affect the clinical
disease course.

New therapies targeting alpha-synuclein in dif-
ferent ways than with antibodies will appear.
More sensitive outcome measures are being pro-
posed, particularly using different biomarkers as
proof of concept of target engagement, and the
use of continuously recorded digital outcomes to
objectively capture even subtle changes in dis-
ease status. But even when target engagement is
shown, demonstration of tangible effects for patients
remains essential. Meanwhile, alternative poten-
tially disease-modifying approaches could be probed
which are more agnostic to the specific under-
lying molecular mechanisms, including lifestyle
interventions [7].
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M, Dziadek S, Holiga Š, Rukina D, Kustermann T, Kerchner
GA, Fontoura P, Umbricht D, Doody R, Nikolcheva T, Bonni
A; PASADENA Investigators; Prasinezumab Study Group
(2022) Trial of prasinezumab in early-stage Parkinson’s dis-
ease. N Engl J Med 387, 421-432.

[3] Richard E, den Brok M, van Gool WA (2021) Bayes analy-
sis supports null-hypothesis of anti-amyloid-beta therapy in
Alzheimer’s disease. Alzheimers Dement 17, 1051-1055.

[4] Ackley SF, Zimmerman SC, Brenowitz WD, Tchetgen Tch-
etgen EJ, Gold AL, Manly JJ, Mayeda ER, Filshtein TJ,
Power MC, Elahi FM, Brickman AM, Glymour MM (2021)
Effect of reductions in amyloid levels on cognitive change in
randomized trials: instrumental variable meta-analysis. BMJ
372, n156.

[5] Teng E, Manser PT, Pickthorn K, Brunstein F, Blendstrup
M, Sanabria Bohorquez S, Wildsmith KR, Toth B, Dolton



E. Richard and B.R. Bloem / Monoclonal Antibodies in Neurodegenerative Disease May Work 2291

M, Ramakrishnan V, Bobbala A, Sikkes SAM, Ward M, Fuji
RN, Kerchner GA; Tauriel Investigators (2022) Safety and
efficacy of semorinemab in individuals with prodromal to
mild Alzheimer disease: a randomized clinical trial. JAMA
Neurol 79, 758-767.

[6] Salloway S, Farlow M, McDade E, Clifford DB, Wang G,
Llibre-Guerra JJ, Hitchcock JM, Mills SL, Santacruz AM,
Aschenbrenner AJ, Hassenstab J, Benzinger TLS, Gordon
BA, Fagan AM, Coalier KA, Cruchaga C, Goate AA, Per-
rin RJ, Xiong C, Li Y, Morris JC, Snider BJ, Mummery
C, Surti GM, Hannequin D, Wallon D, Berman SB, Lah JJ,
Jimenez-Velazquez IZ, Roberson ED, van Dyck CH, Honig
LS, Sánchez-Valle R, Brooks WS, Gauthier S, Galasko DR,
Masters CL, Brosch JR, Hsiung GR, Jayadev S, Formaglio

M, Masellis M, Clarnette R, Pariente J, Dubois B, Pasquier
F, Jack CR Jr, Koeppe R, Snyder PJ, Aisen PS, Thomas
RG, Berry SM, Wendelberger BA, Andersen SW, Holdridge
KC, Mintun MA, Yaari R, Sims JR, Baudler M, Delmar P,
Doody RS, Fontoura P, Giacobino C, Kerchner GA, Bateman
RJ; Dominantly Inherited Alzheimer Network–Trials Unit
(2021) A trial of gantenerumab or solanezumab in dominantly
inherited Alzheimer’s disease. Nat Med 27, 1187-1196.

[7] Janssen Daalen JM, Schootemeijer S, Richard E, Darweesh
SKL, Bloem BR (2022) Lifestyle interventions for the pre-
vention of Parkinson disease: a recipe for action. Neurology
99(7 Suppl 1), 42-51.


