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Abstract: According to the data from the 7th national population census, the population aged 65 and above in China 
has reached 13.50%, indicating that the country has entered a deeply aging society. The health issues of the elderly have 
become a significant concern for society. Common brain diseases among the elderly, including cerebrovascular diseases, 
genetic factors, or long-term solitary living, can all lead to dementia, with Alzheimer’s disease (AD) being the most 
common. Early symptoms of AD mainly include memory loss and difficulty concentrating, which are often mistaken for 
normal aging or stress-related issues and thus overlooked. AD lacks specific biomarkers and effective auxiliary diagnostic 
methods, making it difficult to accurately diagnose with existing imaging and neuroprotein indicators. Therefore, early 
detection of AD is very challenging. This article explores community-based early detection and intervention strategies from 
the perspectives of existing mechanism research, clinical manifestations, modern drug treatments, innovative explorations 
in traditional medicine, and community-appropriate technologies, aiming to construct an ecological management strategy.
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1. Introduction
Under the trend of deep aging, AD, as a chronic progressive neurodegenerative disease, stealthily steals people’s 
memory, cognition, and ability to live independently like a merciless thief, becoming a major public health issue 
faced by most countries and regions worldwide. The World Health Organization (WHO) has designated AD 
as a global public health priority. According to its estimates, the global prevalence of dementia has exceeded 
55 million and is expected to rise to 152.8 million by 2050 [1]. In China, the number of existing AD and other 
dementia cases exceeds 16.99 million, and it has become the fifth leading cause of death among the Chinese 
population. According to the “Innovative White Paper on the Construction of an Ecological System for Precise 
Prevention, Diagnosis and Treatment of AD” led by the China Brain Health Action Expert Committee and 
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others: In 2019, the total cost of AD and related dementias reached approximately RMB 1.35 trillion, and it is 
estimated that by 2030, the total socioeconomic cost of AD patients will reach about RMB 3.2 trillion RMB. 
However, early intervention could delay the onset of AD by five years, potentially reducing related expenditures 
by 45%. Therefore, precise early prevention and intervention for AD are crucial. Integrating existing treatment 
technologies serves as the foundation, while exploring more accurate community-based intervention ecosystems 
represents the way forward. The goal is to effectively delay the onset of AD, practice preventive healthcare to 
stop minor issues from escalating, improve the prognosis and quality of life for the elderly, and significantly 
alleviate the financial and caregiving burdens on families.

2. Pathophysiological mechanism
The pathophysiology of AD is complex. Genetic susceptibility, glial proliferation, neuroinflammation, 
imbalance in the production and clearance of reactive oxygen species (ROS), mitochondrial dysfunction, 
sleep disturbances, reduced brain metabolism, and excessive accumulation of metal ions are all related to the 
pathogenesis of AD [2 ,3]. Due to AD progressing in a latent neuropathological form, it is considered one of the 
greatest challenges in modern neuroscience and medical diagnostics [4].

In recent years, theoretical discussions around the pathophysiology of AD have mainly been based 
on genetic and neuropathological research. The most prominent histopathological feature of AD is the 
accumulation of abnormally folded proteins in the brain. High concentrations of abnormal proteins lead to 
intracellular neurofibrillary tangles and extracellular amyloid plaques (β-amyloid peptides are proteolytic 
fragments of the transmembrane receptor amyloid precursor protein [APP]. Increased enzymatic abnormal 
cleavage of APP by β-secretase leads to β-amyloid misfolding, making it more likely to aggregate 
extracellularly and resulting in the formation and accumulation of extracellular β-amyloid plaques and 
intracellular tau neurofibrillary tangles) [5, 6]. Existing neuropathological, genetic, and molecular biological 
evidence indicates that aggregates of β-amyloid (Aβ) protofibrils and neurofibrillary tangles in the brain 
compromise the integrity of neurons and synaptic function in relevant brain regions, leading to cognitive 
impairment [7]. 

The following risk factors are commonly recognized, including but not limited to: Low education 
level, midlife hypertension, midlife obesity, hearing loss, late-life depression, diabetes, lack of physical 
activity, smoking, and social isolation [8]. In addition, apolipoprotein E (APOE) is considered the strongest 
genetic risk factor for sporadic AD [9]. Other hypotheses regarding AD, such as the amyloid cascade, Tau 
hyperphosphorylation, neuroinflammation, oxidative stress, mitochondrial dysfunction, cholinergic, and 
vascular hypotheses, are not mutually exclusive and all play roles in the development of AD. The amyloid 
cascade hypothesis remains the most widely studied hypothesis to date, but there are still no sufficiently 
advanced diagnostic tools for early identification and screening of dementia, and diagnosis and treatment still 
rely on clinical manifestations.

3. Clinical manifestations
AD is a progressive neurodegenerative disease that primarily affects individuals aged ≥ 65 years. Its typical form 
usually centers on memory, particularly manifesting as declining cognitive function and accelerated memory 
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loss, which impairs daily activities [10]. Alzheimer’s disease progresses gradually, starting with the preclinical 
stage, followed by mild cognitive and/or behavioral impairment, and ultimately leading to Alzheimer’s 
dementia. Atypical forms of AD manifest with symptoms unrelated to memory, referred to as heterogeneous 
clinical features, including, anxiety, agitation, apathy, anhedonia, irritability, delusions, hallucinations, euphoria, 
abnormal motor changes, and changes in sleep or appetite, which differ from the more common memory-
centric typical AD symptoms and are more subtle and less obvious [11, 12]. For example, executive dysfunction 
AD and behavioral variant AD have replaced the term frontal AD. High-order visual function impairments such 
as posterior cortical atrophy may mimic other conditions (e.g., depression, anxiety), and are often mistaken for 
signs of normal aging or stress, thus being overlooked. Moreover, current examinations, including imaging and 
neuroprotein markers, are insufficient for accurate diagnosis. Unlike common tumors and other diseases, AD 
lacks specific biomarkers and reliable auxiliary diagnostic tools. Therefore, early detection of AD is extremely 
challenging. In the face of various atypical manifestations, using tailored therapeutic interventions combining 
pharmacologic and non-pharmacologic strategies is essential for effective disease control.

4. Modern pharmacologic treatment
The etiology of AD is complex, as genetic susceptibility, aging, inflammation, oxidative stress, and protein 
homeostasis imbalance all contribute to its development and progression. The histological hallmarks of AD 
are the formation and accumulation of amyloid-β plaques and tau tangles in the central nervous system. These 
histological features trigger neuroinflammation and disrupt the physiological structure and function of neurons, 
leading to cognitive dysfunction. Currently, most treatment approaches available for AD primarily focus on 
symptomatic relief. In recent years, research in neuroprotection and the promotion of neuroplasticity has 
increased, exploring disease-modifying therapies (DMT) targeting the biology of the disease, aiming to improve 
AD subtypes through target diversity and potentially slow or reverse disease progression.

4.1. Medications to alleviate cognitive symptoms
Cholinesterase inhibitors are currently the most widely used drugs in the treatment of AD. Acetylcholinesterase inhibitors 
(AChEIs) are believed to increase acetylcholine at neuromuscular junctions to counter the damaged cholinergic 
pathways observed in AD. However, as AChEIs increase systemic acetylcholine, they can cause adverse effects similar 
to overstimulation of the parasympathetic nervous system (PNS), such as bradycardia, diarrhea, hypotension, and urinary 
incontinence. PNS overstimulation increases the risk of syncope in patients with hypotension and cardiac conduction 
disorders, thereby further raising the risk of fractures and concussions [13]. Donepezil, the first second-generation 
non-competitive, reversible acetylcholinesterase (AChE) inhibitor, was approved by the FDA in 1996 for 
the treatment of mild, moderate, and severe AD dementia [14–16]. It is one of the most commonly prescribed 
medications for AD patients. As an orally administered reversible AChEI, it has high affinity for AChE, binds 
reversibly to it, thereby reducing synaptic ACh hydrolysis and improving cholinergic neurotransmission. It also 
activates the PI3K/Akt pathway and enhances oligodendrocyte differentiation to reduce Aβ-induced toxicity, 
or activates the sigma-1 receptor to regulate calcium signaling, cell defense, and neurotransmitter release to 
prevent Aβ toxicity. Meta-analyses have shown that among 2,847 patients, Donepezil improved Mini-Mental 
State Examination (MMSE) and Montreal Cognitive Assessment (MoCA) scores, but also caused adverse 
effects such as nausea, vomiting, diarrhea, fatigue, headache, and dizziness [17]. 
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Rivastigmine, available as both oral and transdermal patch formulations, was approved by the FDA in 
2000 for the treatment of AD and Parkinson’s disease [18–21]. It is a slow, reversible dual inhibitor of AChE and 
butyrylcholinesterase, selectively targeting the G1 subtype of AChE. This mechanism enhances cholinergic 
function and improves psychological functions like memory and thinking, without hepatotoxicity, but its effects 
may diminish as the disease progresses. Studies have shown that it improves cognitive and overall clinical 
function in moderate to late-stage AD patients, but adverse reactions such as diarrhea, nausea, vomiting, 
dizziness, blurred vision, weight loss, tremors, confusion, and abdominal pain have also been reported [22–25]. 
Galantamine, an alkaloid derived from the plant Galanthus nivalis discovered in the early 1950s, was approved 
by the FDA in 2001 for the treatment of mild to moderate AD [26–28]. As an orally administered AChEI, it is 
well-tolerated and known to improve function, cognition, and daily activities in mild to moderate AD patients 
over a short period (approximately 6 months). It acts as a reversible competitive AChE inhibitor that enhances 
ACh accumulation in the brain and increases its action on nicotinic receptors, thereby facilitating cholinergic 
neurotransmission in the CNS. Studies have shown its efficacy in improving or slowing cognitive impairment, 
but mild to moderate nausea, as well as reports of risk factors of syncope, delirium, and QT interval 
prolongation, have also been noted [29–32].

Glutamate modulators are often used in clinical settings alongside cholinesterase inhibitors to enhance efficacy. 
Memantine, an N-methyl-D-aspartate (NMDA) receptor antagonist, was approved by the FDA in 2003 for the 
treatment of moderate to severe AD [33]. It prevents excessive NMDA stimulation and neuronal death by blocking 
current through NMDA receptor channels and inhibiting calcium influx caused by chronic glutamate-induced NMDA 
receptor activation. Compared to a placebo, it can delay cognitive and functional decline and is well-tolerated. Most 
adverse reactions, such as agitation, dizziness, falls, accidental injury, flu-like symptoms, headache, and diarrhea, are 
mild to moderate, but patients allergic to memantine hydrochloride should avoid it [34, 35].

4.2. Disease-modifying therapies
Monoclonal antibody-mediated plaque-clearing therapies have also been reported in numerous studies. Based 
on the amyloid cascade hypothesis, these interventions target β-amyloid accumulation in brain parenchyma, 
aiming to counteract the neurofibrillary tangles, vascular changes, microglial and astrocyte activation, as well 
as neuronal atrophy and loss associated with AD pathophysiology. Recent studies have found that monoclonal 
antibodies can clear tau or β-amyloid plaque aggregates and alter disease progression [36]. Aducanumab, 
approved in 2021, was the first FDA-approved monoclonal antibody targeting Aβ [37, 38]. It works by targeting 
and removing aggregated Aβ to reduce amyloid plaque burden in the brain and is used to treat mild AD. Studies 
have shown that high-dose use significantly slows cognitive decline in research subjects, lowers plasma tau 
levels, and reduces amyloid burden on amyloid PET scans [39]. 

However, adverse effects include ARIA-E, ARIA-H, nasopharyngitis, superficial siderosis, dizziness, 
altered mental status, delirium, gait disturbance, generalized tonic-clonic seizures, and headache. Lecanemab, 
administered intravenously, was the second drug targeting AD pathophysiology to receive accelerated FDA 
approval in January 2023 [40, 41]. It is a humanized monoclonal antibody that binds with high affinity to 
neurotoxic soluble Aβ protofibrils, reducing Aβ protofibril aggregation in astrocytes and thus lowering amyloid 
plaque burden to yield clinical benefits and disease improvement. Studies have shown that it reduces amyloid 
burden on amyloid PET, delays cognitive decline and overall functional deterioration, but adverse reactions 
include infusion-related reactions, ARIA-H, headache, and falls [42]. Other monoclonal antibody therapies 
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include: Donanemab is mainly used to clear insoluble β-amyloid plaques in the brain; Semorinemab is an anti-
tau monoclonal antibody, among others.

4.3. Medications for treating behavioral and psychological symptoms of dementia
Brexpiprazole is a partial agonist of 5-HT1A, D2, and D3, as well as an antagonist of 5-HT2A, 5-HT2B, 
5-HT7, α1A, α1B, α1D, and α2C receptors, and was approved by the FDA on May 11, 2023, as an atypical 
antipsychotic for the treatment of agitation associated with AD dementia [43, 44]. Due to its effects on 
dopaminergic and serotonergic receptors, it reduces neuronal excitability and also leads to mood improvement 
in patients with BPSD. Brexpiprazole binds effectively to serotonergic and α1B receptors, thereby reducing 
extrapyramidal symptoms associated with antipsychotic drugs. Due to its reduced binding to H1 receptors, it 
also exhibits mild sedative effects. However, some studies have documented mild to moderate adverse reactions 
such as nasopharyngitis, headache, dizziness, urinary tract infection, insomnia, and somnolence, and have 
suggested close monitoring of cognitive impairment, dystonia, akathisia, neutropenia, and agranulocytosis 
during treatment [43, 45]. Suvorexant is a dual orexin receptor antagonist that blocks the action of orexin-1 
and -2 receptors, thereby aiding in sleep initiation and maintenance [46, 47]. It was initially developed for the 
management of insomnia and was approved by the FDA in 2020 for treating sleep disturbances in mild to 
moderate AD. Some studies have shown its most common adverse reaction is somnolence; other common 
reactions include diarrhea, dry mouth, upper respiratory tract infection, headache, dizziness, fatigue, dyspepsia, 
and peripheral edema, but it is contraindicated in patients with narcolepsy with cataplexy [47–50].

4.4. Clinical exploratory new applications based on the brain-gut axis theory and other 
mechanisms
In recent years, an increasing number of studies have begun to focus on dietary and gut microbiota changes for 
the prevention and management of neurodegenerative diseases, and have re-evaluated drug selection based on 
mechanisms such as the brain-gut axis theory, including pharmacological investigations into antagonizing the 
toxicity of abnormal amyloid-β and tau proteins, reducing oxidative stress and pro-inflammatory responses, 
and restoring neural plasticity [51–53]. Among them, the representative drug GV-971 (Sodium oligomannate) is 
an oligosaccharide drug extracted from algae that can alleviate neuroinflammatory responses and improve the 
pathological progression of AD by regulating the balance of gut microbiota and reducing the overgrowth of pro-
inflammatory bacteria [54–57]; it protects neurons from damage by inhibiting Aβ aggregation and abnormal tau 
phosphorylation [58, 59]; through modulation of gut microbiota and direct neuroprotective effects, it shows certain 
therapeutic potential. In the future, with more clinical and basic research, these exploratory new applications are 
expected to offer new treatment options for AD patients.

5. Traditional Chinese medicine treatment
There is no specific term for “AD” in ancient TCM texts, but it is classified under syndromes such as “idiocy”, 
“dementia”, and “forgetfulness” according to syndrome differentiation and treatment. Traditional Chinese 
medicine has a long history of understanding this condition, and ancient texts include: 

(1) Records of Yijianzhi: “In old age, sudden memory loss may occur, making it difficult to distinguish 
worldly matters and recognize familiar guests or friends”.
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(2) Lingshu·Tiannian Pian: Chapter on Natural Lifespan: “At sixty, the heart Qi begins to decline, leading 
to anxiety, sadness, and weakened Qi and blood, hence a preference for lying down”.

(3) Zhang Jiebin in Ming Dynasty’s Jingyue’s Complete Works: Miscellaneous Diseases, “In dementia… 
may result from depression, melancholy, unfulfilled desires, overthinking, doubts, or fright, gradually 
leading to dementia…”.

(4) The Compendium of Materia Medica·Xinyi (Magnolia Bud) by Li Shizhen in Ming Dynasty stated “The 
brain is the residence of the original spirit”.

(5) Shen Jin’ao’s The Illuminating Guide to the Origins and Development of Miscellaneous Diseases in 
Qing Dynasty: “Forgetfulness after stroke”. 

The term “dementia” first appeared in the Han Dynasty’s Biography of Hua Tuo and was also named 
“idiocy” in A-B Classic of Acupuncture and Moxibustion written in Western Jin Dynasty and The Great 
Compendium of Acupuncture and Moxibustion written in Ming Dynasty. Records of Syndrome Differentiation 
first established the “Idiocy Disorder” section for differentiation and treatment. Traditional TCM theory believes 
that the kidneys store essence and are the root of congenital constitution. Essence generates marrow, and the 
brain is the sea of marrow and the residence of the original spirit. As people age, the true yin and yang in the 
kidney decline, leading to insufficient transformation of essence, resulting in deficiency of essence and blood 
and emptiness of the marrow sea, causing the brain to lack nourishment and wither. Withering leads to loss of 
mental clarity, dullness, and dementia. In addition, as Qi and blood gradually decline and the meridians become 
obstructed, the residence of the original spirit loses its acuity, and cognitive abilities fail to manifest externally, 
resulting in progressive dementia.

5.1. Chinese medicine treatment
Syndrome differentiation and treatment is the essence of TCM theory. Under its guidance, herbal medicines 
differ from chemically synthesized drugs. Chinese medicine expands blood vessels, effectively improves 
cerebral blood supply, scavenges free radicals, and counters excitatory amino acid toxicity, mainly by regulating 
the balance of Yin and Yang and the circulation of Qi and blood to improve AD symptoms. Many single-
compound extracts from traditional Chinese medicine have been confirmed to exert neuroprotective effects [60–66]. 
For instance, the Ginkgo biloba extract EGb761 can reverse ischemia-induced reductions of cyclooxygenase 
III mRNA in hippocampal CA1 neurons, inhibit nitric oxide synthesis, scavenge free radicals, and reduce lipid 
peroxidation, thereby providing neuroprotection. 

Salidroside, a component of Rhodiola rosea, protects neural stem cells by eliminating intracellular free 
radicals and enhances hippocampal neurogenesis. Ganoderma polysaccharides from Ganoderma lucidum can 
inhibit apoptosis and possess antitumor, immunomodulatory, hypoglycemic, antioxidant, lipid-lowering, and 
anti-aging properties. Polygala tenuifolia, known for its sedative and cognition-enhancing effects, is commonly 
used to treat memory disorders, insomnia, and neurasthenia. Its extract, tenuigenin (TEN), can alleviate 
oxidative damage in cells, reduce the expression of inflammatory factors, and provide cellular protection. 
Ophiopogon japonicus, used to moisten the lungs, nourish Yin, clear the heart, and relieve restlessness, contains 
ophiopogonin D, which has anti-inflammatory, antioxidant, and antithrombotic pharmacological effects. 

Chinese herbal compound preparations intervene in the complex pathogenesis of AD through multi-target 
and multi-pathway actions, especially in neuroprotection, neurotrophic/regenerative effects, and mitochondrial 
and synaptic protection [67–71]. Recent studies based on gut microbiota have further explored how herbal formulas 
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may promote AD progression by increasing gut and blood-brain barrier permeability, activating central nervous 
system inflammation, enhancing oxidative stress, and modulating neurotransmitter levels.

5.2. Acupuncture treatment
Acupuncture is a vital traditional medical therapy in China and has long played a key role in the treatment 
of AD. Modern studies show that[72–74] traditional acupuncture improves AD symptoms by regulating the 
abnormal neuronal cell cycle, such as electroacupuncture promoting synaptic plasticity and damage repair in 
hippocampal neurons in AD model mice, thereby improving learning and memory in AD rats [75,76]. Acupuncture 
stimulation improves learning and memory in AD rats by degrading β-amyloid (Aβ) [77]. Signaling pathways 
triggered by acupuncture can ameliorate AD-related pathological changes such as abnormal Aβ deposition, tau 
hyperphosphorylation, synaptic dysfunction, and neuronal apoptosis [78,79]. Electroacupuncture can reduce Aβ 
neurotoxicity to improve AD symptoms [80]. Acupuncture alleviates AD symptoms by targeting mitochondrial 
dynamic damage and dysfunction [81, 82]. Moxibustion on the Governing Vessel accelerates autophagic clearance 
of abnormal Aβ1-42 deposition in the brains of APP/PS1 double-transgenic AD mice [83]. Acupoint catgut 
embedding can improve cognition and compliance in AD patients [84]. Auricular acupoint therapy improves 
symptoms like forgetfulness and insomnia commonly seen in early AD and MCI patients by stimulating specific 
areas, unblocking meridians, and adjusting cerebral qi-blood circulation [85].

5.3. Other therapies
TCM emphasizes physical exercise and mental cultivation. Besides taking herbal medicine, this disease can 
also be managed through external TCM therapies, emotional care, and five-tone music therapy. Music is an art 
that transcends language and resonates with the soul, and music therapy offers unique advantages unmatched 
by other psychological therapies. The use of vocalization for health preservation has a rich history in ancient 
China; the Book of Music from the Spring and Autumn Period stated, “Music can regulate people’s hearts” and 
“Use music to govern the mind”. Studies show that after musical intervention, negative emotions, loneliness, 
and feelings of neglect and pain in elderly populations significantly improve. It also supports residual memory, 
emotional wellbeing, and thinking speed in early-stage dementia patients, and is considered a low-cost but 
important method for enhancing neuropsychological, cognitive, and social functioning [86–89].

Traditional Chinese Daoyin therapy, guided by theories of visceral Yin-Yang balance and meridian Qi-
blood circulation, is a practice involving traditional physical exercises that integrate voluntary control of bodily 
movements, breathing, and mental focus. This therapy aims to enhance the body’s immunity and regulate sub-
health conditions. It is believed to strengthen the body, prevent and treat diseases, facilitate meridian flow, 
promote Qi and blood circulation, harmonize internal organs, regulate emotions, and promote longevity [90–92]. 
This method originated in the Spring and Autumn Period and matured during the Han Dynasty; the Yellow 
Emperor’s Internal Classic: On the Appropriate Methods for Different Conditions was the first to document it 
as a treatment: “The central region is flat and moist, where heaven and earth produce all things. The people eat 
mixed food and do not work hard, so diseases like atrophy and cold-heat are common and should be treated 
with qigong and massage”. The Inscription on the Jade Pendant for Guiding Qi unearthed at Mawangdui details 
Qigong health methods, stating: “Breath movement, when deep, stores energy; when stored, it extends... in 
harmony, life is nurtured; in opposition, death ensues”. Traditional routines such as Wuqinxi, Eight-Section 
Brocade, Muscle-Tendon Change Classic, and Tai Chi are considered moderate-intensity aerobic exercises. 
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Practicing Tai Chi has been shown to have positive effects on cardiovascular health, balance, and emotional 
regulation in the elderly, and can effectively improve both cognitive and physical functions, thereby enhancing 
their quality of life.

6. Conclusion
Alzheimer’s disease is a complex neurodegenerative disorder, and early intervention can significantly slow 
progression and improve quality of life. However, patients usually seek medical help only after developing 
obvious memory impairments, by which time the disease has often advanced to irreversible mid-to-late stages 
with limited treatment efficacy. Due to its progressive nature and the lack of definitive treatments to halt or 
reverse its course, AD remains a major public health challenge. Although no cure currently exists, with ongoing 
scientific progress, the key to conquering AD will be found, preserving memory, and restoring vitality to life. 
While seeking a path through the fog, it is essential to provide proactive and effective symptomatic relief, 
improving or delaying disease onset through functional reconstruction and compensatory mechanisms. Specific 
drugs and pathological mechanisms are still under continuous investigation, and their safety and optimal dosing 
require further research and observation. Addressing the challenges of globalization requires concerted efforts 
from the entire society. It is essential to leverage all known and effective diagnostic and therapeutic approaches, 
eliminate regional biases, and shift appropriate treatment strategies toward early-stage preventive interventions. 
Enhancing public science education, building a community-based ecosystem for intervention and prevention, 
and narrowing the gap between the current realities of aging and rising disease prevalence and the arrival 
of transformative therapies are of critical importance. Such efforts not only benefit individuals and families 
affected by AD, but also provide support for all those approaching old age. This may become a key point of 
action at the community level to delay or halt the progression of AD. Exploring and innovatively applying the 
long-standing practices of traditional medicine can help establish an AD treatment and intervention model with 
distinctive Chinese characteristics. Implementing more preventive and interventional measures at earlier stages 
may help reduce the disease burden, diversify treatment options, enhance health awareness within ecological 
communities, and generate collective health benefits, potentially opening up new possibilities.
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