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Introduction
This systematic review provides a comprehensive overview of biomark-
ers used in familial Alzheimer’s disease (FAD), highlighting their role in
understanding disease progression and informing clinical trial design. It
emphasizes the utility of amyloid-beta, tau, and neurofilament light chain
as key indicators for tracking the disease and evaluating therapeutic effi-
cacy in early-onset forms of AD. The review underscores the importance
of precise biomarker selection for developing effective interventions [1].

This review explores recent advancements and persistent challenges in neu-
roimaging techniques for Parkinson’s disease. It delves into the applica-
tion of MRI, PET, and SPECT for early diagnosis, differential diagnosis,
and monitoring disease progression, including both motor and non-motor
symptoms. The article highlights how these imaging modalities contribute
to a deeper understanding of the neuropathological changes underlying
Parkinson’s, paving the way for more targeted therapies [2].

This article discusses significant advancements in stroke rehabilitation,
moving beyond traditionalmotor recovery approaches to incorporate strate-
gies that enhance neuroplasticity. It examines novel interventions, includ-
ing brain stimulation, robot-assisted therapy, and pharmacological agents,
that aim to promote cortical reorganization and functional recovery. The
authors emphasize the importance of personalized, intensity-driven reha-
bilitation paradigms tailored to individual patient needs [3].

This review provides an update on the evolving understanding of multi-
ple sclerosis (MS) pathogenesis and the therapeutic landscape. It covers
novel immunomodulatory and neuroprotective strategies, discussing their
mechanisms of action and efficacy in different MS subtypes. The article
highlights the shift towards earlier, more aggressive treatment approaches

and the role of precision medicine in optimizing outcomes for patients with
MS [4].

This article summarizes recent progress in the diagnosis and treatment of
epilepsy. It discusses the refinement of seizure classification, the utility of
advanced neuroimaging and genetic testing, and the emergence of new an-
tiseizure medications and surgical techniques. The authors emphasize the
importance of individualized treatment plans and the growing understand-
ing of epilepsy as a complex disorder requiring comprehensive manage-
ment [5].

This review focuses on calcitonin gene-related peptide (CGRP) as a cru-
cial therapeutic target for migraine and other pain syndromes. It details
the physiological role of CGRP in nociceptive transmission and highlights
the development and clinical success of CGRP pathway inhibitors, includ-
ingmonoclonal antibodies and small molecule gepants, revolutionizing mi-
graine prevention and acute treatment. The article also touches upon the
potential of targeting CGRP in other pain conditions [6].

This article reviews the latest therapeutic developments for amyotrophic
lateral sclerosis (ALS), focusing on emerging pharmacological agents and
gene therapies. It discusses treatments aimed at slowing disease progres-
sion, managing symptoms, and improving quality of life for patients. The
authors emphasize the growing understanding of ALS pathogenesis, which
is driving the development of targeted therapies, offering new hope in man-
aging this devastating motor neuron disease [7].

This comprehensive review highlights recent breakthroughs in understand-
ing the complex pathophysiology of traumatic brain injury (TBI) and ad-
vances in its treatment. It covers new diagnostic tools, including ad-
vanced imaging and biomarkers, and explores emerging therapeutic strate-
gies aimed at mitigating secondary brain damage and promoting long-term
recovery. The article underscores the shift towards precision medicine ap-
proaches tailored to the heterogeneity of TBI patients [8].

This review delves into the critical role of neuroinflammation in the patho-
genesis and progression of various neurodegenerative diseases, including
Alzheimer’s, Parkinson’s, and ALS. It discusses the complex interplay be-
tween microglia, astrocytes, and peripheral immune cells, and identifies
key inflammatory pathways as potential therapeutic targets. The authors
explore current and future strategies for modulating neuroinflammation to
slow or halt neurodegeneration [9].

This article provides an update on frontotemporal dementia (FTD), cov-
ering recent advancements in its clinical characterization, genetic under-
pinnings, and emerging therapeutic approaches. It highlights the diverse
clinical presentations of FTD, the utility of biomarkers for early and accu-
rate diagnosis, and the challenges and opportunities in developing disease-
modifying treatments. The authors emphasize the importance of a multi-
disciplinary approach to patient care and ongoing research efforts [10].
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Description
Recent advancements across the field of neurology have significantly im-
proved our capacity to diagnose, understand, and treat a spectrum of
complex conditions. For instance, the systematic review on familial
Alzheimer’s disease (FAD) underscores the vital role of biomarkers such
as amyloid-beta, tau, and neurofilament light chain in tracking disease pro-
gression and refining clinical trial design, thereby laying the groundwork
for more effective interventions in early-onset AD [1]. Parallel to this, neu-
roimaging techniques like MRI, PET, and SPECT are revolutionizing the
early and differential diagnosis of Parkinson’s disease, providing intricate
insights into both motor and non-motor symptoms, and crucially, into the
underlying neuropathological changes, which in turn guides the develop-
ment of more precise and targeted therapies [2]. Similarly, diagnostic re-
finement for epilepsy now includes advanced neuroimaging and sophis-
ticated genetic testing, which are instrumental in developing highly indi-
vidualized treatment plans for this challenging and complex disorder [5].
These diagnostic innovations are not isolated, as new diagnostic tools, en-
compassing advanced imaging and biomarkers, are also proving critical in
enhancing our understanding and guiding the treatment of traumatic brain
injury (TBI), leading to the adoption of precision medicine approaches tai-
lored to patient specifics [8].

Therapeutic strategies are seeing remarkable progress, particularly in the
realm of pain management and neuroimmunology. For migraine, the cal-
citonin gene-related peptide (CGRP) pathway has emerged as a crucial and
highly effective therapeutic target. Inhibitors, including novel monoclonal
antibodies and small molecule gepants, have demonstrably revolutionized
both the prevention and acute treatment of migraine, offering substantial
relief to many patients [6]. In multiple sclerosis (MS), the paradigm has
notably shifted towards earlier, more aggressive immunomodulatory and
neuroprotective treatments. This approach is increasingly informed by
principles of precision medicine, aiming to optimize patient outcomes by
tailoring therapies to individual disease characteristics [4]. Moreover, for
amyotrophic lateral sclerosis (ALS), there is renewed hope with the advent
of emerging pharmacological agents and gene therapies. These treatments
are specifically designed to slow disease progression, manage debilitating
symptoms, and ultimately improve the quality of life for patients, all driven
by a deeper and more comprehensive understanding of ALS pathogenesis
[7]. These developments collectively highlight a broader trend towards
highly specific, mechanism-driven, and effective interventions across neu-
rological care.

Beyond pharmacological breakthroughs, significant strides are evident in
rehabilitation and injury management, emphasizing neuroplasticity and
functional recovery. Stroke rehabilitation, for example, has evolved con-
siderably beyond traditional motor recovery approaches. It now proac-
tively embraces strategies that actively enhance neuroplasticity, incorpo-
rating novel interventions such as advanced brain stimulation techniques,
sophisticated robot-assisted therapy, and various pharmacological agents.
These methods are specifically designed to promote cortical reorganization
and facilitate substantial functional recovery, all meticulously personalized
to meet individual patient needs [3]. Furthermore, recent breakthroughs
in understanding the complex pathophysiology of traumatic brain injury
(TBI) are fostering the development of groundbreaking therapeutic strate-
gies. These strategies are aimed at effectively mitigating secondary brain
damage and promoting long-term recovery, underscoring a critical shift to-
wards precision medicine approaches tailored to the inherent heterogeneity
observed among TBI patients [8].

A recurring and increasingly recognized theme in contemporary neurologi-
cal research is the critical andmultifaceted role of neuroinflammation. This
complex interplay between microglia, astrocytes, and peripheral immune
cells is now understood to be central to the pathogenesis and progression
of a wide array of neurodegenerative diseases, including debilitating con-
ditions like Alzheimer’s, Parkinson’s, and ALS. The identification of key
inflammatory pathways has opened promising new avenues for therapeu-
tic targeting. Researchers are actively exploring current and future strate-
gies for effectively modulating neuroinflammation, with the ultimate goal
of slowing or even halting the insidious process of neurodegeneration [9].
This profound understanding of neuroinflammatory mechanisms is proving
to be pivotal for developing truly disease-modifying treatments in the near
future.

Finally, specific neurodegenerative conditions such as frontotemporal de-
mentia (FTD) are substantially benefiting from enhanced clinical charac-
terization and a deeper, more nuanced understanding of their complex ge-
netic underpinnings. The utility of specific biomarkers for achieving early
and accurate diagnosis in FTD is gaining significant prominence, although
considerable challenges still persist in the development of truly disease-
modifying treatments. The pervasive emphasis across these areas remains
steadfastly on a multidisciplinary approach to patient care, coupled with
ongoing, robust research efforts aimed at addressing the multifaceted com-
plexities of FTD and other similar disorders, all striving towards more ef-
fective management strategies and improved long-term patient outcomes
[10].

Conclusion
Recent breakthroughs across neurology highlight a dynamic landscape of
advancements in understanding, diagnosing, and treating complex neuro-
logical conditions. Research in familial Alzheimer’s disease emphasizes
amyloid-beta, tau, and neurofilament light chain as crucial biomarkers for
tracking progression and evaluating new therapies. Similarly, neuroimag-
ing techniques, including MRI, PET, and SPECT, are evolving to offer ear-
lier and more precise diagnoses for Parkinson’s disease, alongside monitor-
ing both motor and non-motor symptoms.

Significant progress in stroke rehabilitation moves beyond traditional mo-
tor recovery, now focusing on neuroplasticity through interventions like
brain stimulation, robot-assisted therapy, and pharmacological agents, all
tailored to individual patient needs. For multiple sclerosis, new im-
munomodulatory and neuroprotective strategies are being employed, shift-
ing towards earlier and more aggressive precision medicine approaches.
Epilepsy management sees refinements in seizure classification, alongside
the utility of advanced neuroimaging and genetic testing, leading to new
antiseizure medications and surgical techniques for individualized care.
Migraine treatment has been revolutionized by targeting Calcitonin Gene-
Related Peptide (CGRP) with monoclonal antibodies and gepants, offering
potent prevention and acute relief.

Further advancements include emerging pharmacological agents and gene
therapies for amyotrophic lateral sclerosis, aiming to slow progression and
improve patient quality of life. Traumatic brain injury research benefits
from new diagnostic tools and therapeutic strategies that mitigate secondary
damage, embracing precision medicine. Finally, the critical role of neu-
roinflammation in neurodegenerative diseases like Alzheimer’s, Parkin-
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son’s, and ALS is being actively explored, identifying inflammatory path-
ways as key therapeutic targets. Updates on frontotemporal dementia also
focus on improved clinical characterization, genetic understanding, and
biomarker utility for early diagnosis. This collective body of work under-
scores a pervasive trend toward targeted, personalized, and mechanism-
driven interventions across neurological care.
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