
Key Takeaway: rTMS appears to improve cognition; especially episodic memory, language, and executive function, in most mild to 
moderate AD trials, with high-frequency stimulation of frontal, parietal, hippocampal, and cerebellar targets showing benefits and only 
mild, transient adverse events.
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Alzheimer’s disease (AD) is a 
growing healthcare concern 
with limited treatment 
options. Repetitive 
transcranial magnetic 
stimulation (rTMS) has 
potentials in improving 
cognitive function in 
patients with Alzheimer's 
disease. In this systematic 
review, we evaluate the 
efficacy and safety of 
repetitive transcranial 
magnetic stimulation in 
treating patients with 
Alzheimer’s disease cognitive 
impairment.

Relevant clinical trials 
investigating rTMS in AD 
patients, were identified 
through a search of electronic 
databases, including 
PubMed/MEDLINE, SCOPUS, 
Cochrane Library, Google 
Scholar, and Embase. Studies 
published from the database 
inception up to 25th January, 
2025 were included. Studies 
were included, if they assessed 
cognitive outcomes using 
standardized 
neuropsychological tests. 
Studies that used rTMS in 
combination with other 
interventions that could not be 
isolated, were also included.

14 studies met the inclusion criteria, 
involving a total of 657 participants, 
with mild to moderate AD. 11 
studies demonstrated significant 
cognitive improvements in AD 
patients treated with rTMS, 
particularly in episodic memory, 
language and executive ability. High 
frequency rTMS protocols (5-20Hz) , 
targeting the dorsolateral prefrontal 
cortex (N=8) and parietal cortex 
(N=2), showed promising results in 8 
studies. Studies where the 
hippocampus (N=2) and cerebellum 
(N=1) were targeted, demonstrated 
improvement in cognitive functions. 
8 studies recorded no adverse 
events. Adverse events were 
generally mild and transient, with 
headache, scalp discomfort, pain and 
fatigue being the most common.

Preliminary evidence 
suggests that rTMS may 
offer cognitive benefits in 
AD, though heterogeneity 
in protocols limits definitive 
conclusions. The optimal 
duration, frequency, 
treatment protocol, target 
regions and mechanism of 
action of rTMS in AD 
cognitive impairment 
require further 
investigations. Further 
research with extended 
duration and follow-up 
periods, is required to 
establish its role in the 
treatment of cognitive 
impairment due to AD.
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