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Highlighted Conclusion: Momentum and the level of evidence to support non-invasive brain stimulation therapies for Alzheimer’s Disease is steadily growing.
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frequency (typically 30-100 Hz), photobiomodulation (PBM) and
transcranial focused ultrasound (tFUS) have also drawn the attention of
the scientific community.? It is important to emphasize that the different
NIBS have different targets and mechanisms of action as shown in
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Figure 4. Mechanisms of rTMS-induced neuroplasticity and

Table 1.
Global cognition | . therapeutic effects in AD (Antonioni 2025)
Across all modalities, NIBS techniques demonstrate a favorable safety Memory |
profile; serious adverse events are rare, and the most common side Attention i' § Neuroinflammation L Amyloid production and deposition 5e®
effects, mild headache and transient scalp discomfort, are well-tolerated Language - S - S S “"”"'i”"‘“" g
even in elderly and cognitively impaired populations receiving extended Growth - *\ % A & LrE N o _é
treatment courses. . ™ RS % '-
T t Glutamate wh{mogw s
—_— reuptake by actlvation
In patients with AD, rTMS is the most investigated NIBS technique. Global cognition o 4“\ o J,
Critically, advances in neuroimaging and TMS-EEG now enable Memory |
individualized target selection and protocol optimization based on each o keriidin slioe: wid gink t Clerance of 1Synthesis and bioavailability of
patient's functional connectivity profile, representing a shift toward — Plecilsd synaptic stuctural proteins Wopodien revrotransmitiers
precision neuromodulation in AD. Prior clinical trials have demonstrated models

the safety and feasibility of neuromodulation of the default mode

T Structural and functional

rTMS _. : - - . , , , - » Cognitive
3 r t Cortical ' improvement

network via the precuneus for the treatment of mild to moderate AD.34 S Global cognition plasticity connectivity between brain networks
These studies have shown promising early results on slowing cognitive sti;TJT:t%n - 40Hzsensory Memory AD ' U 4 PR
and functional decline in AD patients as shown in Figure 3 in the PAENES gl ) o aenagec
Results section. '
, @
. . (BWy .
While no NIBS technique has currently been approved by the FDA for - e ot

1 4
* Computational
* performances

cognitive indications, this area of research is gaining momentum in the
AD scientific community. Two devices have received FDA Breakthrough
Device Designation (Sinaptica’s SinaptiStim® system and Cognito's
Spectris AD), providing regulatory momentum. Here we summarize the
NIBS-AD landscape and highlight the TMS-EEG evidence.
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Figure 5. RETAIN Pivotal Study Design (Fosdick AAIC 2025)

10 Daily sessions (M-F) 22 Weekly sessions
REFERENCES CONCLUSIONS PPPDPPPDDD D H D H D HDDHDDHDDDHDHDDHDDHDH D

- cong S, Nang M, 1an L Sun -, Zheng B, e ) u fand Qian ¥ (2029) Burrent - NIBS is a rapidly maturing therapeutic frontier for AD: with 632 published studies identified in a recent bibliometric analysis, two FDA i ; ~
apptcation status or non-invasive prain stimulation tecnniques in Alzneimers disease: . . . . . . . . . D k] S
a bibliometric analysis. Front. Aging Neurosci. 17:1585885. doi: Breakthrough Device Designhations granted, and a citation burst accelerating from 2022 onward signaling the field has crossed from & = =
10.3389/fnagi.2025.1585885 exploratory to translational SO, ADAS.0op, ADGEADL COR ACAS.og, ADCSADL CDR ADNS.Gog, ADCSADL
2. Koch G, Altomare D, Benussi A, Brechet L, CasulaE, Dodich A, Pievani M, o » Across all modalities, NIBS carries a highly favorable safety profile: serious adverse events are rare, seizure risk is extremely low and BIOMARKER EVALUATION BIOMARKER EVALUATION BIOMARKER EVALUATION
ilet:i;:zf,zhéii’egzzogﬁnassﬂnjg?j;nfgg;”eg:'zelg222;';':"2%5’2'19 322';334:8”3;3232 n protocol-dependent, and the most common side effects — mild headache and transient scalp discomfort — are well-tolerated in elderly
doi.org/10.1093/brain/awae292 and cognitively impaired populations across multi-month treatment courses
3. Koch G, Casula E, Bonni S, Borghi I, Assogna M, Minei M, Pellicciari M, Motta C,  The neurobiological rationale for rTMS in AD is mechanistically robust: a single intervention simultaneously restores LTP-like synaptic
I[\)/IAF‘;“”W AAP(OZ%ZZZZ)'E' F, Maiella M’gFertrf"‘” f Cel'“t?g'“;”eA?’:‘a_”tarf‘eg,cr" E,BozzaliM, plasticity, corrects excitation/inhibition balance, reduces AB and phospho-tau burden, elevates BDNF, suppresses neuroinflammation, and CONTACT
artorana A. recuneus magnetic stimulation 1or Aiznelmers disease: a . . . .
randomized, sham-controlled trial, Brain, Volume 145, Issue 11, November 2022, enhances glymphatic clearance — targeting the core pathophysiology of AD at multiple levels
Pages 3776-3786, doi.org/10.1093/brain/awac? « Among NIBS techniques, precuneus-targeted rTMS has accumulated the most robust Phase 2 clinical evidence in AD. A 52-week _
4. Koch G, CasulaE, Bonni S, Borghi I, Assogna M, Di Lorenzo F, Esposito R, Maiella M, double-blind RCT demonstrated statistically significant reductions in cognitive decline (CDR-SB), preservation of activities of daily living Giacomo Koch, MD
aﬁig:;gaAAfzrgggs'E';:ez:';?sze‘eisﬁoﬁraexXersorﬁ,lgI:i?:i:re:ecrh; E’i:eosszzl' M, (ADCS-ADL), and improvement in behavioral symptoms compared to sham stimulation, supporting further evaluation in a pivotal trial g.o-for.nde;] . I
. . o . . . . . .. . . Inaptica erapeutics
Patients: A Randomized Trial. Alzheimer’s Research & Therapy 17 (1): 69. « Shift to precision neuromodulation: advances in neuroimaging and TMS-EEG now enable individualized target selection and protocol Giaczmo@sinagticatx com -
doi.org/10.1186/s13195-025-01709-7. optimization based on each patient's functional connectivity profile Q '
ioni i iologi . . . . ) : . : : o : : : . ALZHEIMER'S () ASSOCIATION’
5. Antonioni A, Martorana A, Santarnecchi E, Hampel H, Koch G. The neurobiological « Pivotal trials are imminent: Sinaptica’s RETAIN pivotalis ready to begin enrollment and Cognito's HOPE trial will have topline data in 2026
foundation of effective repetitive transcranial magnetic brain stimulation in Alzheimer's Ki h 3.5 itical wind f he NIBS-AD field
disease. Alzheimers Dement. 2025 Jun;21(6):e70337. doi: 10.1002/alz.70337. PMID: making the next 3—o years a critica V\{m ow Ort. e B e .
40530618; PMCID: PMC12175030. e CTAD 2026: We look forward to sharing more with you all at CTAD 2026 in Boston.



https://doi.org/10.1093/brain/awac285
https://doi.org/10.1186/s13195-025-01709-7
https://doi.org/10.1186/s13195-025-01709-7
https://doi.org/10.1186/s13195-025-01709-7
https://doi.org/10.1186/s13195-025-01709-7
https://doi.org/10.1186/s13195-025-01709-7
https://doi.org/10.1186/s13195-025-01709-7
https://doi.org/10.1186/s13195-025-01709-7

	Slide 1

