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Abstract

Glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP)-based therapies,
originally developed for the treatment of type 2 diabetes mellitus and obesity, have attracted increasing interest for
their potential role in neurodegenerative diseases. Beyond their established metabolic benefits, these agents may
exert neuroprotective effects through modulation of neuroinflammation, improvement of mitochondrial function,
enhancement of autophagy, preservation of neuronal energy homeostasis, and reduction of pathological protein
accumulation, including beta-amyloid, hyperphosphorylated tau, and alpha-synuclein.

This mini-review summarizes current evidence regarding the role of incretin-based therapies in Alzheimer’s disease,
Parkinson’s disease, multiple sclerosis, amyotrophic lateral sclerosis, Huntington’s disease, and multiple system
atrophy. The strongest clinical evidence is currently available for Alzheimer’s disease and Parkinson’s disease,
although findings from large phase |11 trials have been inconsistent. In other neurodegenerative disorders, available
data are derived predominantly from preclinical studies.

Emerging therapies, including dual GLP-1/GIP receptor agonists and GLP-2-based compounds, represent promising
future directions and may offer broader neuroprotective benefits through simultaneous targeting of metabolic,
inflammatory, and neurodegenerative pathways. While further clinical validation is required, incretin-based therapies
may contribute to a more integrated approach to the management of patients with both metabolic and neurological
disorders.

Keywords: GLP-1; GIP; incretin-based therapies; neurodegenerative diseases; Alzheimer’s disease; Parkinson’s
disease; neuroinflammation; neuroprotection
1.Background. GLP-1 and GIP: from metabolic regulation to neuroprotection

Recent international recommendations emphasize a comprehensive
management approach that combines lifestyle interventions, behavioral

Obesity has become one of the most significant chronic health challenges
worldwide, affecting more than one billion individuals and contributing

substantially to global morbidity and mortality. Rather than being viewed
solely as a consequence of lifestyle factors, obesity is now recognized as
a complex, chronic, and relapsing disease influenced by genetic,
metabolic, behavioral, and environmental determinants. This modern
perspective supports the need for early diagnosis, long-term monitoring,
and individualized therapeutic strategies [1].
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therapy, pharmacological treatment, and bariatric surgery when clinically
indicated. Within this framework, glucagon-like peptide-1 (GLP-1)-based
therapies have emerged as an important therapeutic option, particularly
for patients with obesity associated with cardiometabolic risk. Their long-
term use may improve weight reduction, metabolic control, and
cardiovascular outcomes, while also supporting better treatment
adherence and sustain clinical benefits. [1].
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In this context, glucagon-like peptide-1 (GLP-1)-based therapies and dual
GLP-1/glucose-dependent insulinotropic polypeptide (GIP) receptor
agonists have become some of the most important modern therapeutic
innovations in obesity and metabolic disease management (1). Initially
developed for the treatment of type 2 diabetes mellitus, these agents have
demonstrated significant benefits in weight reduction, glycemic control,
and cardiovascular risk reduction [2]. In September 2025, WHO added
GLP-1 therapies to the Essential Medicines List for the management of
type 2 diabetes mellitus in high-risk groups and subsequently published
its first official guideline on their use in obesity treatment [3].

General practitioners (GPs) are often the first point of contact for
individuals seeking help with weight management, making them essential
in the early identification of obesity, associated metabolic complications,
and disordered eating behaviors [2]. Their role is crucial not only in
initiating effective therapeutic strategies, but also in providing long-term
follow-up, monitoring treatment safety, and supporting lifestyle
modifications such as healthy nutrition, physical activity, and behavioral
interventions.

The inclusion of GLP-1 receptor agonists in major international
therapeutic recommendations further reflects their growing importance in
modern obesity management. [2]. Beyond their established metabolic
benefits, these agents are increasingly investigated for their potential
pleiotropic effects, including anti-inflammatory, cardiovascular, and
neuroprotective actions, which may expand their role beyond traditional
metabolic disease treatment [1,2] [4,5]. Semaglutide has been shown to
reduce the risk of major adverse cardiovascular events (MACE) [4],
including myocardial infarction, stroke, and cardiovascular death, while
also promoting the resolution of metabolic dysfunction-associated
steatohepatitis (MASH)[5]. These pleiotropic effects further support the
role of incretin-based therapies not only in obesity management but also
in reducing long-term cardiometabolic complications.

Disordered eating behaviors such as binge eating, emotional eating, and
compulsive overeating are highly prevalent among individuals with
obesity and significantly contribute to weight gain, psychological distress,
reduced quality of life, and metabolic dysfunction. In addition to appetite
suppression and increased satiety, GLP-1 receptor agonists and dual GLP-
1/GIP receptor agonists appear to reduce “food noise,” defined as
persistent and intrusive thoughts about food, thereby providing important
psychological benefits and improving long-term weight management
adherence [2].

More recently, scientific interest has expanded beyond the metabolic field
toward the neuroprotective potential of GLP-1 and GIP-based therapies,
particularly in neurodegenerative diseases [6,7]. Their anti-inflammatory,
antioxidant, and neuroprotective properties have generated considerable
interest in conditions such as Alzheimer’s disease, Parkinson’s disease,
amyotrophic lateral sclerosis, and multiple sclerosis, where chronic
neuroinflammation, mitochondrial dysfunction, and progressive neuronal
loss play central pathogenic roles [8].

2. Aim

This mini-review aims to summarize the current evidence regarding the
role of GLP-1 and GIP-based therapies in neurodegenerative diseases,
with particular focus on their neuroprotective mechanisms, clinical
relevance, therapeutic potential, current controversies, and future
perspectives in multidisciplinary care

3. Materials and Methods

This mini-review was conducted to provide a concise and updated
overview of the potential role of GLP-1 and GIP-based therapies in
neurodegenerative diseases. The review focused on their neuroprotective
effects, anti-inflammatory mechanisms, mitochondrial protection,
modulation of pathological protein accumulation, and potential clinical
applications in disorders such as Alzheimer’s disease, Parkinson’s
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disease, multiple sclerosis, amyotrophic lateral sclerosis, Huntington’s
disease, and multiple system atrophy.

A literature search was performed using PubMed, Scopus, Web of
Science, and Google Scholar, including articles published in English
during the past five years, while highly relevant landmark studies were
included when necessary for contextual understanding. The search
strategy included keywords such as “GLP-1,” “GIP,” “incretin-based
therapies,” ‘“neurodegenerative diseases,” “Alzheimer’s disease,”
“Parkinson’s disease,” “multiple sclerosis,” “neuroinflammation,” and
“neuroprotection.” Selected studies were analyzed based on their clinical
relevance, mechanistic insights, and potential therapeutic implications.

4. GLP-1 and GIP in neurodegenerative diseases

4.1. General Neuroprotective Effects of GLP-1 Receptor Agonists in
Neurodegenerative Disorders

Glucagon-like peptide-1 receptor agonists (GLP-1RAs), originally
introduced for the management of type 2 diabetes mellitus (T2DM) and
obesity, have recently gained considerable attention for their potential
role in neurodegenerative diseases due to their pleiotropic effects on the
central nervous system [10]. Experimental studies indicate that GLP-
1RAs may attenuate neuroinflammation, improve cerebral glucose
utilization, preserve mitochondrial integrity, stimulate autophagic
processes, and reduce the accumulation of abnormal proteins such as beta-
amyloid (AP), hyperphosphorylated tau, and alpha-synuclein [11,12].
These observations have reinforced the “Type 3 diabetes” hypothesis,
which links impaired cerebral insulin signaling and brain insulin
resistance to the pathogenesis of neurodegenerative disorders, particularly
Alzheimer’s disease [13].

One of the principal mechanisms involved is the regulation of chronic
neuroinflammatory activity. Persistent activation of microglia and
astrocytes leads to excessive production of pro-inflammatory mediators,
including tumor necrosis factor-alpha (TNF-a), interleukin-1 beta (IL-
1B), and interleukin-6 (IL-6), which contribute to synaptic dysfunction,
neuronal damage, tau hyperphosphorylation, beta-amyloid deposition,
and progressive neurodegeneration [6,15]. Simultaneously, sustained
activation of the nuclear factor kappa B (NF-kB) pathway and the NLRP3
inflammasome promotes oxidative stress, mitochondrial dysfunction, and
apoptotic signaling, further accelerating neuronal loss [8].

GLP-1RAs may counteract these pathological processes by restoring
neuronal energy balance through improved insulin and growth factor
signaling, supporting mitochondrial biogenesis, and facilitating
autophagy and cellular repair mechanisms [15]. In addition, they may
reduce inflammatory damage by suppressing cytokine release, limiting
microglial M1 polarization, promoting the anti-inflammatory M2
phenotype, and decreasing NLRP3 inflammasome activation [14].
Through these combined effects, GLP-1RAs may help preserve neuronal
viability and delay disease progression.

Observational evidence also supports this broader neuroprotective
potential [12]. A large propensity-matched cohort study involving more
than five million adults with obesity demonstrated that GLP-1RA therapy
was associated with a lower incidence of several neurodegenerative
conditions, including Alzheimer’s disease, Lewy body dementia, and
vascular dementia [12]. Although the overall reduction in Parkinson’s
disease risk did not reach statistical significance, semaglutide users
showed a significant protective association [12]. Among available agents,
semaglutide demonstrated the most consistent benefits and was also
associated with reduced all-cause mortality [12].

Taken together, these findings suggest that GLP-1RAs may provide
clinical benefits that extend beyond weight reduction and cardiometabolic
improvement, potentially contributing to long-term neurocognitive
preservation across multiple neurodegenerative disorders. Although most
available evidence currently focuses on GLP-1 receptor agonists,
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emerging experimental data suggest that GIP signaling may also exert
neuroprotective effects through modulation of neuroinflammation,
neuronal energy metabolism, and synaptic function. These observations
have stimulated growing interest in dual GLP-1/GIP receptor agonists as
potential therapeutic strategies for neurodegenerative disorders. This
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broad neuroprotective profile provides the rationale for further
investigation of incretin-based therapies in specific neurodegenerative
diseases and highlights their potential relevance for clinicians managing
patients with both metabolic and neurological disorders (Figure 1).
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Incretin-based theraples may provide a multimodal disease-modifying approach by targeting inflammation,
metabolic dysfunction, protein aggregation and mitochondrial impairment in neurodegenerative discases.

Figure 1: Incretins in neurodegenerative diseases.

GLP-1 and GIP receptor agonists exert neuroprotective effects through
multiple mechanisms, including reduction of neuroinflammation,
inhibition of NF-xB signaling and NLRP3 inflammasome activation,
improvement of mitochondrial function, enhancement of autophagy, and
reduction of pathological protein accumulation, such as beta-amyloid,
hyperphosphorylated tau, and alpha-synuclein. These mechanisms
promote neuronal survival, delay neurodegenerative progression, and
may contribute to disease modification in Alzheimer’s disease,
Parkinson’s disease, multiple sclerosis, amyotrophic lateral sclerosis,
Huntington’s disease, and multiple system atrophy.

4.2. Alzheimer’s Disease (AD)

Liraglutide, one of the most extensively studied GLP-1 receptor agonists
in AD, demonstrated promising neuroprotective effects in preclinical
models (18), (19). The ELAD trial (Evaluating Liraglutide in Alzheimer’s
Disease), a multicenter, randomized, double-blind, placebo-controlled
phase 2b study, evaluated liraglutide in 204 non-diabetic patients with
mild to moderate AD over 52 weeks [20].

The primary outcome was the change in cerebral glucose metabolism
assessed by FDG-PET. Although no significant difference was observed
between liraglutide and placebo regarding cerebral glucose metabolic
rate, liraglutide-treated patients showed better performance in executive
cognitive function, particularly in the ADAS-Exec (Alzheimer’s Disease
Assessment  Scale-Executive  Function) score. No significant
improvements were observed in activities of daily living or overall
dementia severity. Importantly, liraglutide was generally safe and well
tolerated [20].
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More recently, the large phase 3 EVOKE and EVOKE+ trials [21]
investigated oral semaglutide in patients with early AD, including
individuals with mild cognitive impairment (MCI) or mild dementia and
amyloid-confirmed disease. These multicenter, randomized, double-
blind, placebo-controlled studies included more than 3,800 participants
across 40 countries [21].

The primary endpoint was the change in Clinical Dementia Rating—Sum
of Boxes (CDR-SB) score over 104 weeks. Despite strong expectations,
semaglutide failed to demonstrate significant clinical efficacy. In both
EVOKE and EVOKE+, there was no meaningful difference between
semaglutide and placebo in slowing cognitive decline or disease
progression, and both trials were discontinued due to negative clinical
outcomes [21].

These findings represented a major setback for the therapeutic use of
GLP-1RAs in AD and highlight the challenges of translating encouraging
preclinical findings into clinical efficacy. Further studies are needed to
clarify the role of incretin-based therapies in AD and identify patient
subgroups most likely to benefit [13].

4.3. Parkinson’s Disease

Parkinson’s disease (PD) is characterized by progressive dopaminergic
neuronal loss in the substantia nigra, a-synuclein accumulation,
mitochondrial ~ dysfunction,  oxidative  stress, and  chronic
neuroinflammation. Increased levels of pro-inflammatory cytokines such
as TNF-a, IL-1B, and IL-6, together with persistent activation of the NF-
kB pathway and the NLRP3 inflammasome, contribute to neuronal
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degeneration and disease progression [11]. Because GLP-1 receptor
agonists (GLP-1RAs) can reduce neuroinflammation, improve
mitochondrial function, protect dopaminergic neurons, and potentially
slow a-synuclein pathology, they have attracted considerable interest as
potential disease-modifying therapies in Parkinson’s disease [22]. Early
clinical evidence was encouraging. In a phase 2 trial [23], lixisenatide was
evaluated in 156 patients with early PD, and after one year, patients
receiving lixisenatide showed less progression of motor symptoms
compared with placebo, suggesting a possible neuroprotective effect.
However, gastrointestinal adverse events such as nausea and vomiting
were frequent, and larger, longer-term studies are still needed to confirm
whether this benefit is sustained over time [23].

Exenatide has been one of the most extensively studied GLP-1 receptor
agonists in Parkinson’s disease. Early phase 2 studies suggested possible
motor benefits and a potential disease-modifying effect, with a
randomized double-blind trial showing that patients treated with
exenatide had a mean 3.5-point advantage in MDS-UPDRS Part 111 motor
scores after 48 weeks, and these benefits persisted after the washout
period, suggesting possible neuroprotection [24].

However, the larger phase 3 Exenatide-PD3 trial did not confirm these
findings, as no significant benefit of once-weekly exenatide over placebo
was observed in slowing PD progression or improving secondary clinical
outcomes, raising important questions regarding its clinical efficacy [25].

Semaglutide is currently being evaluated in the MOST-ABLE study, the
first phase 2 randomized trial of oral semaglutide in PD. This study
investigates whether 7 mg or 14 mg oral semaglutide can improve motor
symptoms and provide disease-modifying effects after 48 weeks of
treatment [22]

Overall, GLP-1RAs represent a promising but still controversial
therapeutic strategy in PD. While early studies suggest neuroprotective
effects, larger clinical trials are still needed to confirm their long-term
efficacy and identify which patients may benefit most (26,27). Ongoing
studies of semaglutide and emerging dual GLP-1/GIP receptor agonists
may further clarify the therapeutic potential of incretin-based therapies in
Parkinson’s disease (26), [27].

4.4. Other Neurodegenerative Disorders

Although most clinical evidence focuses on Alzheimer’s disease and
Parkinson’s disease, incretin-based therapies may also have potential
benefits in other neurodegenerative and neuroinflammatory disorders,
including multiple system atrophy (MSA), amyotrophic lateral sclerosis
(ALS), Huntington’s disease (HD), and multiple sclerosis (MS) [28].

In MSA, GLP-1 receptor agonists may have disease-modifying potential
by reducing brain insulin resistance, a-Synuclein accumulation,
neuroinflammation, and mitochondrial dysfunction [28,29]. Preclinical
studies showed that exendin-4 improved insulin signaling, reduced a-
synuclein load, and preserved dopaminergic neurons [29]. Clinical data
remain limited; weekly exenatide showed slower worsening of UMSARS
scores compared with controls, although no significant differences were
observed in objective secondary outcomes such as gait analysis, imaging,
or biomarkers, indicating that further controlled studies are needed [30].

ALS is also associated with neuroinflammation, glial overactivation,
oxidative stress, and progressive motor neuron loss [31]. GLP-1 signaling
may exert important neuroprotective effects by reducing neuronal
apoptosis, improving neuroplasticity, and modulating inflammatory
pathways [31], [32]. Experimental studies demonstrated that exendin-4
and other GLP-1 activators preserved motor neurons, reduced oxidative
stress, and improved neuronal survival [32,33]. Restoration of impaired
IGF-1/GLP-1 signaling [33] may therefore represent a promising disease-
modifying strategy in ALS, although robust clinical evidence is still
lacking.
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Huntington’s disease (HD) is a progressive neurodegenerative disorder
caused by CAG repeat expansion in the huntingtin (HTT) gene, leading
to mutant huntingtin accumulation, impaired autophagy, oxidative stress,
and neuronal apoptosis [34]. Studies in animal models demonstrated that
liraglutide restored insulin signaling, reduced oxidative stress, activated
AMPK-dependent autophagy, and decreased mutant huntingtin
aggregation [35,36], while exendin-4 improved motor performance,
reduced brain pathology, and significantly prolonged survival in HD
models [37].

Multiple sclerosis (MS) may also benefit from GLP-1 receptor agonists.
In EAE models, exendin-4, liraglutide, and dulaglutide reduced oxidative
stress, suppressed microglial activation, promoted remyelination, and
improved neurological function through immunomodulation, NLRP3
inflammasome suppression, and blood-brain barrier stabilization [38-40].
Early clinical data suggest that GLP-1RAs are generally well tolerated
and may improve metabolic outcomes without worsening disease activity
[41]. However, no large, randomized trials have confirmed significant
benefits on relapse rates, MRI outcomes, or long-term disability
progression.

Although most available data in these disorders involve GLP-1 receptor
agonists, emerging experimental evidence suggests that GIP signaling and
dual GLP-1/GIP receptor agonists may also exert neuroprotective effects;
however, their role in individual neurodegenerative diseases remains
insufficiently explored.

Overall, outside Alzheimer’s disecase and Parkinson’s disease, the
available evidence is predominantly preclinical. Further biomarker-driven
studies and early-phase clinical trials are needed to determine whether
GLP-1 and GIP-based therapies can provide meaningful neuroprotection
across a broader spectrum of neurodegenerative diseases.

5. Future Perspectives: Novel Incretin-Based
Therapies and Dual Receptor Agonists

Recent research has increasingly focused on dual incretin receptor
agonists, particularly combined GLP-1/GIP therapies such as tirzepatide,
which may offer broader neuroprotective benefits compared with single
GLP-1 receptor agonists. Simultaneous activation of multiple incretin
pathways could result in more effective metabolic regulation, stronger
control of inflammatory responses, improved mitochondrial stability, and
better support of neuronal survival pathways [11].

A recent real-world retrospective cohort study compared tirzepatide and
semaglutide in adults with type 2 diabetes mellitus without baseline
dementia [42]. Tirzepatide, a dual GLP-1/GIP receptor agonist, was
associated with a lower incidence of dementia compared with both
semaglutide and sodium-glucose cotransporter 2 (SGLT2) inhibitors. In
addition, tirzepatide was linked to reduced all-cause mortality, suggesting
that combined incretin receptor stimulation may provide additional
neurocognitive benefits beyond metabolic control alone [42].

These potential advantages may be related to reductions in systemic
inflammation, improved insulin sensitivity, better vascular function,
preservation of blood—brain barrier integrity, and lower production of pro-
inflammatory cytokines involved in neuronal injury [43].

Another promising direction involves glucagon-like peptide-2 (GLP-2)
analogues [44], which are currently used mainly in the treatment of short
bowel syndrome and intestinal failure rather than neurological disorders.
Although traditionally associated with intestinal mucosal growth and
epithelial repair, accumulating evidence suggests that GLP-2 may also
exert neuroprotective effects within the central nervous system [45,46].

Preclinical studies indicate that GLP-2 may have therapeutic relevance in
both Alzheimer’s disease and Parkinson’s disease. In Alzheimer’s
disease, altered plasma GLP-2 levels have been observed in affected
patients compared with cognitively healthy individuals, supporting a
possible relationship between GLP-2 signaling, metabolic regulation, and
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neurodegeneration [47]. In Parkinson’s disease, a GLP-2 analogue
improved motor performance, preserved dopaminergic neurons, reduced
a-synuclein accumulation, and decreased neuroinflammation by lowering
inflammatory mediators such as TNF-a and NF-«xB in the MPTP mouse
model [48].

More recently, a novel GLP-2/GIP dual receptor agonist demonstrated
stronger protective effects than GLP-2 alone, with significant reductions
in TNF-a and NF-«B expression, lower Bcl-2-associated X protein (Bax)
levels, increased B-cell lymphoma 2 (Bcl-2) expression, and improved
motor activity. These findings suggest that combined receptor targeting
may offer a more effective strategy for limiting neuronal damage in
Parkinson’s disease [49].

While current evidence remains largely preclinical, these findings
indicate that GLP-2-based therapies and novel dual receptor agonists may
represent important future directions in neurodegenerative disease
management. Prospective clinical studies are required to determine
whether these emerging incretin-based therapies can provide meaningful
long-term therapeutic benefits in Alzheimer’s disease and Parkinson’s
disease.

6. Conclusions

Glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic
polypeptide (GIP)-based therapies may offer benefits that extend beyond
metabolic  control, influencing key mechanisms involved in
neurodegeneration, including chronic inflammation, mitochondrial
dysfunction, impaired autophagy, and pathological protein accumulation.

The strongest clinical evidence is currently available for Alzheimer’s
disease and Parkinson’s disease, although large phase III trials have
yielded mixed results. In multiple sclerosis, amyotrophic lateral sclerosis,
Huntington’s disease, and multiple system atrophy, available evidence
remains limited and is derived predominantly from preclinical studies.

Beyond their established role in diabetes and obesity management,
incretin-based therapies represent a promising area of investigation in
neurodegenerative  diseases. By targeting shared metabolic,
inflammatory, and neurodegenerative pathways, these agents may
contribute to a more integrated approach to patient care. Further clinical
studies are needed to clarify their disease-modifying potential, identify
the patients most likely to benefit, and define their future role in
neurological practice.
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Abbreviations:

AD — Alzheimer’s disease

ADAS-Exec — Alzheimer’s Disease Assessment Scale—Executive
Function

ALS — Amyotrophic lateral sclerosis
AP — Beta-amyloid

Bax —Bcl-2-associated X protein
BBB — Blood-brain barrier

Bcl-2 — B-cell lymphoma 2
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CDR-SB — Clinical Dementia Rating—Sum of Boxes

CREB — cAMP response element-binding protein

EAE — Experimental autoimmune encephalomyelitis
FDG-PET — Fluorodeoxyglucose positron emission tomography
GIP — Glucose-dependent insulinotropic polypeptide
GLP-1 — Glucagon-like peptide-1

GLP-1RA — Glucagon-like peptide-1 receptor agonist
GLP-2 — Glucagon-like peptide-2

GP — General practitioner

HD — Huntington’s disease

HTT — Huntingtin gene

IGF-1 — Insulin-like growth factor 1

IL-1p — Interleukin-1 beta

IL-6 — Interleukin-6

MACE — Major adverse cardiovascular events

MASH — Metabolic dysfunction-associated steatohepatitis
MCI — Mild cognitive impairment

MS — Multiple sclerosis

MSA — Multiple system atrophy

NF-kB — Nuclear factor kappa B

NLRP3 — NOD-like receptor family pyrin domain containing 3
SGLT2 — sodium-glucose cotransporter 2

PD — Parkinson’s discase

PI3K — Phosphoinositide 3-kinase

T2DM — Type 2 diabetes mellitus

TNF-0. — Tumor necrosis factor-alpha

UMSARS — Unified Multiple System Atrophy Rating Scale

WHO — World Health Organization
References

1. Celletti F, Farrar J, De Regil L. (2026). World Health
Organization Guideline on the Use and Indications of Glucagon-
Like Peptide-1 Therapies for the Treatment of Obesity in Adults.
JAMA. 335(5):434-438.

2. Atlantis E, Wu R, Dixon J. (2026). Incretin-based therapies for
obesity and disordered eating: optimising care in general
practice. Fam Med Com Health. 14(Suppl 2).

3. WHO issues global guideline on the use of GLP-1 medicines in
treating obesity

4. Lincoff AM, Brown-Frandsen K, Colhoun HM, Deanfield J,
Emerson SS, Esbjerg S, et al. (2023). Semaglutide and
Cardiovascular Outcomes in Obesity without Diabetes. New
England Journal of Medicine. 389(24):2221-2232.

5. Sanyal AJ, Newsome PN, Kliers |, @stergaard LH, Long MT,
Kjer MS, et al. (2025). Phase 3 Trial of Semaglutide in
Metabolic Dysfunction—Associated Steatohepatitis. N Engl J
Med ;392(21):20892099.

6. Neuroprotective effects of GLP-1 receptor agonists in
neurodegenerative Disorders: A Large-Scale Propensity-
Matched cohort study. (2024). International
Immunopharmacology. 143:113537.

7. Repurposing GLP1 agonists for neurodegenerative diseases. In:
International Review of Neurobiology. (2020) p. 91-112.

8. PopaE, Popa AE, Poroch M, Poroch V, Ungureanu M, Slanina
AM, et al. (2025). The Molecular Mechanisms of Cognitive
Dysfunction in Long COVID: A Narrative Review. International
Journal of Molecular Sciences. 26(11):5102.

Page 5 of 7


https://jamanetwork.com/journals/jama/article-abstract/2842199
https://jamanetwork.com/journals/jama/article-abstract/2842199
https://jamanetwork.com/journals/jama/article-abstract/2842199
https://jamanetwork.com/journals/jama/article-abstract/2842199
https://pmc.ncbi.nlm.nih.gov/articles/PMC12815131/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12815131/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12815131/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=WHO+issues+global+guideline+on+the+use+of+GLP-1+medicines+in+treating+obesity+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=WHO+issues+global+guideline+on+the+use+of+GLP-1+medicines+in+treating+obesity+&btnG=
https://www.nejm.org/doi/abs/10.1056/NEJMoa2307563
https://www.nejm.org/doi/abs/10.1056/NEJMoa2307563
https://www.nejm.org/doi/abs/10.1056/NEJMoa2307563
https://www.nejm.org/doi/abs/10.1056/NEJMoa2307563
https://scholarindexing.com/uploads/files/8pu3_1ome6lcxkb.pdf
https://scholarindexing.com/uploads/files/8pu3_1ome6lcxkb.pdf
https://scholarindexing.com/uploads/files/8pu3_1ome6lcxkb.pdf
https://scholarindexing.com/uploads/files/8pu3_1ome6lcxkb.pdf
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S0074774220300167
https://www.sciencedirect.com/science/article/pii/S0074774220300167
https://www.mdpi.com/1422-0067/26/11/5102
https://www.mdpi.com/1422-0067/26/11/5102
https://www.mdpi.com/1422-0067/26/11/5102
https://www.mdpi.com/1422-0067/26/11/5102

Clinical Medical Reviews and Reports

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Baethge C, Goldbeck-Wood S, Mertens S. (2019). SANRA—a
scale for the quality assessment of narrative review articles.
Research Integrity and Peer Review. 4(1):5.

Monti G, Gomes Moreira D, Richner M, Mutsaers HAM,
Ferreira N, Jan A. (2023). GLP-1 Receptor Agonists in
Neurodegeneration: Neurovascular Unit in the Spotlight. Cells.
11(13).

Hoélscher C. (2025). Incretin Hormones GLP-1 and GIP
Normalize Energy Utilization and Reduce Inflammation in the
Brain in Alzheimer’s Disease and Parkinson’s Disease: From
Repurposed GLP-1 Receptor Agonists to Novel Dual GLP-
1/GIP Receptor Agonists as Potential Disease-Modifying
Therapies. CNS Drugs. 39(12):1201-1220.

Siddeeque N, Hussein MH, Abdelmaksoud A, Bishop J, Attia
AS, Elshazli RM, et al. (2024). Neuroprotective effects of GLP-
1 receptor agonists in neurodegenerative Disorders: A Large-
Scale  Propensity-Matched cohort study. International
Immunopharmacology. 143:113537.

Chapple B, Bayliss E, Woodfin S, Smith M, Winter J, Moore W.
(2025). Type 3 Diabetes: Linking Insulin Resistance to
Cognitive Decline. Diseases. 13(11).

Mehdi SF, Pusapati S, Anwar MS, Lohana D, Kumar P, Nandula
SA, et al. (2023). Glucagon-like peptide-1: a multi-faceted anti-
inflammatory agent. Front Immunol. 14:1148209.

Popa AE, Popa E, Dramba T, Coman EA, Poroch M, Ungureanu
M, et al. (2025). Dysregulated Resolution of Inflammation After
Respiratory Viral Infections: Molecular Pathways Linking
Neuroinflammation to Post-Viral Neuropathic Pain—A
Narrative Review. International Journal of Molecular Sciences.
26(23).

Gandhi A, Parhizgar A. (2025). GLP-1 receptor agonists in
Alzheimer’s and Parkinson’s disease: endocrine pathways,
clinical evidence, and future directions. Front Endocrinol. 16.
Qiao Y, Zhou F, Mao T, Gao L. (2026). Revitalizing GIP:
Therapeutic Potential in Metabolic and Neurodegenerative
Disorders. Diabetes Metab Syndr Obes. 19:559587.

Duarte Al, Candeias E, Alves IN, Mena D, Silva DF, Machado
NJ, et al. (2020). Liraglutide Protects Against Brain Amyloid-
B1-42 Accumulation in Female Mice with Early Alzheimer’s
Disease-Like Pathology by Partially Rescuing
Oxidative/Nitrosative Stress and Inflammation. Int J Mol Sci.
21(5):1746.

Yang Y, Fang H, Xu G, Zhen Y, Zhang Y, Tian J, et al. (2018).
Liraglutide improves cognitive impairment via the AMPK and
PI3K/AKkt signaling pathways in type 2 diabetic rats. Molecular
Medicine Reports. 18(2):2449-2457.

Edison P, Femminella GD, Ritchie C, Nowell J, Holmes C,
Walker Z, et al. (2026). Liraglutide in mild to moderate
Alzheimer’s disease: a phase 2b clinical trial. Nat Med.
32(1):353-361.

Cummings JL, Atri A, Sano M, Zetterberg H, Scheltens P, Knop
FK, et al. (2026). Efficacy and safety of oral semaglutide 14 mg
(flexible dose) in early-stage symptomatic Alzheimer’s disease
(evoke and evoke+): two phase 3, randomised, placebo-
controlled trials. The Lancet. 0(0).

Kimura Y, Koda T, Kurakami H, Sakamoto S, Iwasaki K, Asai
K, et al. (2025). Disease-modifying effect, safety and optimal
dose of oral semaglutide tablets for patients with Parkinson’s
disease (MOST-ABLE study): protocol for a randomised,
double-blind, placebo-controlled study.

Meissner WG, Remy P, Giordana C, Maltéte D, Derkinderen P,
Houéto JL, et al. (2024). Trial of Lixisenatide in Early
Parkinson’s Disease. New England Journal of Medicine.
390(13):1176-1185.

Athauda D, Maclagan K, Skene SS, Bajwa-Joseph M, Letchford
D, Chowdhury K, et al. (2017). Exenatide once weekly versus

Auctores Publishing LLC — Volume 8(6)-322 www.auctoresonline.org
ISSN: 2690-8794

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Copy rights@ Elena Popa,
placebo in Parkinson’s disease: a randomised, double-blind,
placebo-controlled trial. Lancet. 390(10103):1664-1675.
Vijiaratnam N, Girges C, Auld G, McComish R, King A, Skene
SS, et al. (2025). Exenatide once a week versus placebo as a
potential disease-modifying treatment for people with
Parkinson’s disease in the UK: a phase 3, multicentre, double-
blind, parallel-group, randomised, placebo-controlled trial. The
Lancet. 405(10479):627-636.

Liu W, Jalewa J, Sharma M, Li G, Li L, Hélscher C. (2015).
Neuroprotective effects of lixisenatide and liraglutide in the 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine mouse model of
Parkinson’s disease. Neuroscience. 303:42-50.

Zhang X, Du P, Bai B, Feng P, Lian X, Holscher C, et al. (2025).
The GLP-1 receptor agonist liraglutide inhibits necroptosis and
neuroinflammation in a mouse model of Parkinson’s disease
with diabetes co-morbidity. Front Neurosci. 19.

Athauda D, Greig NH, Meissner WG, Foltynie T, Gandhi S.
(2026). The promise of GLP-1 receptor agonists for
neurodegenerative diseases. J Clin Invest. 136(4).

Bassil F, Canron MH, Vital A, Bezard E, Li Y, Greig NH, et al.
(2017). Insulin resistance and exendin-4 treatment for multiple
system atrophy. Brain. 140(5):1420-1436.

Vijiaratnam N, Girges C, Wiegand M, Ismail C, Lameirinhas A,
Yarnall A, et al. (2025). Exenatide Once Weekly in the
Treatment of Patients with Multiple System Atrophy. Annals of
Neurology. 98(5):991-1003.

Motataianu A, Manescu IB, Serban G, Barcutean L, Ion V,
Bilasa R, et al. (2024). Exploring the Role of Metabolic
Hormones in Amyotrophic Lateral Sclerosis. International
Journal of Molecular Sciences. 25(10).

Shandilya A, Mehan S. Dysregulation of IGF-1/GLP-1 signaling
in the progression of ALS: potential target activators and
influences on neurological dysfunctions. Neurol Sci.
42(8):3145-3166.

Shandilya A, Mehan S, Kumar S, Sethi P, Narula AS,
Alshammari A, et al. (2022). Activation of IGF-1/GLP-1
Signalling via 4-Hydroxyisoleucine Prevents Motor Neuron
Impairments in  Experimental ALS-Rats Exposed to
Methylmercury-Induced Neurotoxicity. Molecules.
27(12):3878.

Moaket OS, Obaid SE, Obaid FE, Shakeeb YA, Elsharief SM,
Tania A, et al. (2025). GLP-1 and the Degenerating Brain:
Exploring Mechanistic Insights and Therapeutic Potential. Int J
Mol Sci. 26(21):10743.

Chang CC, Lin TC, Ho HL, Kuo CY, Li HH, Korolenko TA, et
al. (2018). GLP-1 Analogue Liraglutide Attenuates Mutant
Huntingtin-Induced Neurotoxicity by Restoration of Neuronal
Insulin Signaling. Int J Mol Sci. 19(9):2505.

Shawki SM, Saad MA, Rahmo RM, Wadie W, El-Abhar HS.
(2021). Liraglutide Improves Cognitive and Neuronal Function
in 3-NP Rat Model of Huntington’s Disease. Front Pharmacol.
12:731483.

Martin B, Golden E, Carlson OD, Pistell P, Zhou J, Kim W, et
al. (2009). Exendin-4 Improves Glycemic Control, Ameliorates
Brain and Pancreatic Pathologies, and Extends Survival in a
Mouse Model of Huntington’s Disease. Diabetes. 58(2):318-
328.

Lee CH, Jeon SJ, Cho KS, Moon E, Sapkota A, Jun HS, et al.
(2018). Activation of Glucagon-Like Peptide-1 Receptor
Promotes Neuroprotection in Experimental Autoimmune
Encephalomyelitis by Reducing Neuroinflammatory Responses.
Mol Neurobiol. 55(4):3007-3020.

Ammar RA, Mohamed AF, Kamal MM, Safar MM, Abdelkader
NF. (2022). Neuroprotective effect of liraglutide in an
experimental mouse model of multiple sclerosis: role of

Page 6 of 7


https://link.springer.com/article/10.1186/S41073-019-0064-8
https://link.springer.com/article/10.1186/S41073-019-0064-8
https://link.springer.com/article/10.1186/S41073-019-0064-8
https://www.mdpi.com/2073-4409/11/13/2023
https://www.mdpi.com/2073-4409/11/13/2023
https://www.mdpi.com/2073-4409/11/13/2023
https://www.mdpi.com/2073-4409/11/13/2023
https://link.springer.com/article/10.1007/s40263-025-01226-z
https://link.springer.com/article/10.1007/s40263-025-01226-z
https://link.springer.com/article/10.1007/s40263-025-01226-z
https://link.springer.com/article/10.1007/s40263-025-01226-z
https://link.springer.com/article/10.1007/s40263-025-01226-z
https://link.springer.com/article/10.1007/s40263-025-01226-z
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.sciencedirect.com/science/article/pii/S1567576924020599
https://www.mdpi.com/2079-9721/13/11/359
https://www.mdpi.com/2079-9721/13/11/359
https://www.mdpi.com/2079-9721/13/11/359
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2023.1148209/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2023.1148209/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2023.1148209/full?utm_source=chatgpt.com
https://www.mdpi.com/1422-0067/26/23/11383
https://www.mdpi.com/1422-0067/26/23/11383
https://www.mdpi.com/1422-0067/26/23/11383
https://www.mdpi.com/1422-0067/26/23/11383
https://www.mdpi.com/1422-0067/26/23/11383
https://www.mdpi.com/1422-0067/26/23/11383
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2025.1708565/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2025.1708565/full
https://www.frontiersin.org/journals/endocrinology/articles/10.3389/fendo.2025.1708565/full
https://www.tandfonline.com/doi/abs/10.2147/DMSO.S559587
https://www.tandfonline.com/doi/abs/10.2147/DMSO.S559587
https://www.tandfonline.com/doi/abs/10.2147/DMSO.S559587
https://www.mdpi.com/1422-0067/21/5/1746
https://www.mdpi.com/1422-0067/21/5/1746
https://www.mdpi.com/1422-0067/21/5/1746
https://www.mdpi.com/1422-0067/21/5/1746
https://www.mdpi.com/1422-0067/21/5/1746
https://www.mdpi.com/1422-0067/21/5/1746
https://www.spandidos-publications.com/mmr/18/2/2449
https://www.spandidos-publications.com/mmr/18/2/2449
https://www.spandidos-publications.com/mmr/18/2/2449
https://www.spandidos-publications.com/mmr/18/2/2449
https://www.nature.com/articles/s41591-025-04106-7
https://www.nature.com/articles/s41591-025-04106-7
https://www.nature.com/articles/s41591-025-04106-7
https://www.nature.com/articles/s41591-025-04106-7
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(26)00459-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(26)00459-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(26)00459-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(26)00459-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(26)00459-9/fulltext
https://bmjopen.bmj.com/content/15/12/e112318.abstract
https://bmjopen.bmj.com/content/15/12/e112318.abstract
https://bmjopen.bmj.com/content/15/12/e112318.abstract
https://bmjopen.bmj.com/content/15/12/e112318.abstract
https://bmjopen.bmj.com/content/15/12/e112318.abstract
https://www.nejm.org/doi/abs/10.1056/NEJMoa2312323
https://www.nejm.org/doi/abs/10.1056/NEJMoa2312323
https://www.nejm.org/doi/abs/10.1056/NEJMoa2312323
https://www.nejm.org/doi/abs/10.1056/NEJMoa2312323
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31585-4/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31585-4/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31585-4/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31585-4/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)02808-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)02808-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)02808-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)02808-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)02808-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(24)02808-3/fulltext
https://www.sciencedirect.com/science/article/pii/S0306452215005953
https://www.sciencedirect.com/science/article/pii/S0306452215005953
https://www.sciencedirect.com/science/article/pii/S0306452215005953
https://www.sciencedirect.com/science/article/pii/S0306452215005953
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2025.1596506/full
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2025.1596506/full
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2025.1596506/full
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2025.1596506/full
https://www.jci.org/articles/view/194745
https://www.jci.org/articles/view/194745
https://www.jci.org/articles/view/194745
https://academic.oup.com/brain/article-abstract/140/5/1420/3065511
https://academic.oup.com/brain/article-abstract/140/5/1420/3065511
https://academic.oup.com/brain/article-abstract/140/5/1420/3065511
https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.70004
https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.70004
https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.70004
https://onlinelibrary.wiley.com/doi/abs/10.1002/ana.70004
https://www.mdpi.com/1422-0067/25/10/5059
https://www.mdpi.com/1422-0067/25/10/5059
https://www.mdpi.com/1422-0067/25/10/5059
https://www.mdpi.com/1422-0067/25/10/5059
https://link.springer.com/article/10.1007/s10072-021-05328-6
https://link.springer.com/article/10.1007/s10072-021-05328-6
https://link.springer.com/article/10.1007/s10072-021-05328-6
https://link.springer.com/article/10.1007/s10072-021-05328-6
https://www.mdpi.com/1420-3049/27/12/3878
https://www.mdpi.com/1420-3049/27/12/3878
https://www.mdpi.com/1420-3049/27/12/3878
https://www.mdpi.com/1420-3049/27/12/3878
https://www.mdpi.com/1420-3049/27/12/3878
https://www.mdpi.com/1420-3049/27/12/3878
https://www.mdpi.com/1422-0067/26/21/10743
https://www.mdpi.com/1422-0067/26/21/10743
https://www.mdpi.com/1422-0067/26/21/10743
https://www.mdpi.com/1422-0067/26/21/10743
https://www.mdpi.com/1422-0067/19/9/2505
https://www.mdpi.com/1422-0067/19/9/2505
https://www.mdpi.com/1422-0067/19/9/2505
https://www.mdpi.com/1422-0067/19/9/2505
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.731483/full
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.731483/full
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.731483/full
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2021.731483/full
https://diabetesjournals.org/diabetes/article-abstract/58/2/318/14937
https://diabetesjournals.org/diabetes/article-abstract/58/2/318/14937
https://diabetesjournals.org/diabetes/article-abstract/58/2/318/14937
https://diabetesjournals.org/diabetes/article-abstract/58/2/318/14937
https://diabetesjournals.org/diabetes/article-abstract/58/2/318/14937
https://link.springer.com/article/10.1007/s12035-017-0550-2
https://link.springer.com/article/10.1007/s12035-017-0550-2
https://link.springer.com/article/10.1007/s12035-017-0550-2
https://link.springer.com/article/10.1007/s12035-017-0550-2
https://link.springer.com/article/10.1007/s12035-017-0550-2
https://link.springer.com/article/10.1007/s10787-022-00956-6
https://link.springer.com/article/10.1007/s10787-022-00956-6
https://link.springer.com/article/10.1007/s10787-022-00956-6

Clinical Medical Reviews and Reports

40.

41.

42.

43.

44,

This work is licensed under Creative
By Commons Attribution 4.0 License
To Submit Your Article Click Here:

DOI:10.31579/2690-8794/322

AMPK/SIRT1 signaling and NLRP3
Inflammopharmacology. 30(3):919-934.
Chiou HYC, Lin MW, Hsiao PJ, Chen CL, Chiao S, Lin TY, et
al. (2019). Dulaglutide Modulates the Development of Tissue-
Infiltrating Th1/Thl17 Cells and the Pathogenicity of
Encephalitogenic Th1 Cells in the Central Nervous System. Int
J Mol Sci. 20(7):1584.

Shirani A, Stuve O. (2025). Glucagon-like peptide-1 receptor
agonists in multiple sclerosis: therapeutic promise, challenges,
and future directions. Expert Opinion on Investigational Drugs.
34(11):929-941.

Younis A, Henney AE, Riley DR, Anson M, Zhao SS, Ibarburu
GH, et al. (2026). Target trial emulations for tirzepatide,
semaglutide and SGLT2-inhibitors for dementia in patients with
type 2 diabetes: Real world evidence from a retrospective cohort
study. Diabetes Research and Clinical Practice. 235:113083.
Alshehri GH, Al-kuraishy HM, Waheed HJ, Al-Gareeb Al,
Faheem SA, Alexiou A, et al. (2025). Tirzepatide: a novel
therapeutic approach for Alzheimer’s disease. Metab Brain Dis.
40(5):221.

Gong B, Wang T, Sun L. (2025). Evolution and therapeutic
potential of glucagon-like peptide 2 analogs. Biochemical
Pharmacology. 233:116758.

inflammasome.

45.

46.

47.

48.

49.

Copy rights@ Elena Popa,
Sasaki-Hamada S, lkeda M, Oka JI. (2019). Glucagon-like
peptide-2 rescues memory impairments and neuropathological
changes in a mouse model of dementia induced by the
intracerebroventricular administration of streptozotocin. Sci
Rep. 9(1):13723.
SuY, Zhang Z, Li H, MaJ, Sun L, Shao S, et al. (2021). A GLP-
2 Analogue Protects SH-SY5Y and Neuro-2a Cells Against
Mitochondrial Damage, Autophagy Impairments and Apoptosis
in a Parkinson Model. Drug Res (Stuttg). 71(1):43-50.
Czarnecki M, Baranowska-Bik A, Litwiniuk A, Kalisz M,
Domanska A, Kurdyta A, et al. (2026). Potential
Neuroprotective Role of GLP-2 in Alzheimer’s Disease: Clinical
Observations, Mechanistic Insights, and Comparison with GLP-
1. International Journal of Molecular Sciences. 27(3).
Zhang Z, Hao L, Shi M, Yu Z, Shao S, Yuan Y, et al. (2021).
Neuroprotective Effects of a GLP-2 Analogue in the MPTP
Parkinson’s Disease Mouse Model. Journal of Parkinson’s
Disease. 11(2):529-543.
Feng P, Liu Z, Zhai X, Bai B, Gao H, Hao W, et al. (2026).
Neuroprotective effects of GLP-2 and a GLP-2/GIP dual
receptor agonist in an MPTP-induced mouse model of
Parkinson’s disease. Peptides. 197:171485.

Ready to submit your research? Choose Auctores and benefit from:

Submit Manuscript

YVVVYVYVYYVY

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://auctoresonline.org/journals/clinical-medical-reviews-

and-reports

Auctores Publishing LLC — Volume 8(6)-322 www.auctoresonline.org
ISSN: 2690-8794

Page 7 of 7


https://link.springer.com/article/10.1007/s10787-022-00956-6
https://link.springer.com/article/10.1007/s10787-022-00956-6
https://www.mdpi.com/1422-0067/20/7/1584
https://www.mdpi.com/1422-0067/20/7/1584
https://www.mdpi.com/1422-0067/20/7/1584
https://www.mdpi.com/1422-0067/20/7/1584
https://www.mdpi.com/1422-0067/20/7/1584
https://www.tandfonline.com/doi/abs/10.1080/13543784.2025.2587277
https://www.tandfonline.com/doi/abs/10.1080/13543784.2025.2587277
https://www.tandfonline.com/doi/abs/10.1080/13543784.2025.2587277
https://www.tandfonline.com/doi/abs/10.1080/13543784.2025.2587277
https://www.sciencedirect.com/science/article/pii/S0168822726000021
https://www.sciencedirect.com/science/article/pii/S0168822726000021
https://www.sciencedirect.com/science/article/pii/S0168822726000021
https://www.sciencedirect.com/science/article/pii/S0168822726000021
https://www.sciencedirect.com/science/article/pii/S0168822726000021
https://link.springer.com/article/10.1007/s11011-025-01649-z
https://link.springer.com/article/10.1007/s11011-025-01649-z
https://link.springer.com/article/10.1007/s11011-025-01649-z
https://link.springer.com/article/10.1007/s11011-025-01649-z
https://www.sciencedirect.com/science/article/pii/S0006295225000206
https://www.sciencedirect.com/science/article/pii/S0006295225000206
https://www.sciencedirect.com/science/article/pii/S0006295225000206
https://www.nature.com/articles/s41598-019-50167-3
https://www.nature.com/articles/s41598-019-50167-3
https://www.nature.com/articles/s41598-019-50167-3
https://www.nature.com/articles/s41598-019-50167-3
https://www.nature.com/articles/s41598-019-50167-3
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1266-3263
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1266-3263
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1266-3263
https://www.thieme-connect.com/products/ejournals/html/10.1055/a-1266-3263
https://www.mdpi.com/1422-0067/27/3/1609
https://www.mdpi.com/1422-0067/27/3/1609
https://www.mdpi.com/1422-0067/27/3/1609
https://www.mdpi.com/1422-0067/27/3/1609
https://www.mdpi.com/1422-0067/27/3/1609
https://journals.sagepub.com/doi/abs/10.3233/JPD-202318
https://journals.sagepub.com/doi/abs/10.3233/JPD-202318
https://journals.sagepub.com/doi/abs/10.3233/JPD-202318
https://journals.sagepub.com/doi/abs/10.3233/JPD-202318
https://www.sciencedirect.com/science/article/pii/S0196978126000227
https://www.sciencedirect.com/science/article/pii/S0196978126000227
https://www.sciencedirect.com/science/article/pii/S0196978126000227
https://www.sciencedirect.com/science/article/pii/S0196978126000227
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=69
https://auctoresonline.org/journals/clinical-medical-reviews-and-reports
https://auctoresonline.org/journals/clinical-medical-reviews-and-reports

