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Introduction

Alzheimer's disease (AD) is a major global health issue that is
getting worse over time [1]. It is marked by increasing cognitive
decline, memory loss, and eventually functional reliance [2]. The
prevalence of AD is predicted to increase significantly in the
ensuing decades due to an aging population, placing a tremendous
load on patients, carers, and healthcare systems worldwide [3].
Effective treatments for AD are still elusive despite decades of
research, underscoring the critical need for innovative therapeutic
approaches [4].

An essential pathogenic feature of Alzheimer's disease (AD) is
the aberrant build-up of TAU protein aggregates in the brain, which
is highly correlated with the degree of cognitive impairment [S]. In
healthy neurons, TAU protein, a microtubule-associated protein,
is essential for maintaining microtubule stability and promoting
axonal transport [6, 7]. But TAU experiences abnormal post-
translational changes in AD, which cause hyperphosphorylation
and the consequent aggregation of tau into neurofibrillary tangles
(NFTs) [8]. In Alzheimer's disease (AD), these NFTs impair
neuronal function and exacerbate synaptic dysfunction, neuronal
death, and cognitive decline [9].

Since tau pathology has become a key component in the
pathophysiology of AD, there is a great deal of interest in
comprehending its function and investigating treatment approaches
that target TAU aggregation and toxicity [10]. Although TAU
pathology has been difficult to detect in vivo, advances in
biomarker research, such as blood-based biomarkers, positron
emission tomography (PET), and cerebrospinal fluid assays, offer
promising avenues for early diagnosis, disease monitoring, and
treatment response assessment in AD [11, 12].

Numerous treatment strategies have been put forth to address
the TAU pathology in AD, from small molecule inhibitors
that target TAU phosphorylation and aggregation pathways to
immunotherapies that try to remove TAU clumps [13, 14]. Despite
these encouraging advancements, there are still many obstacles
to overcome, such as the requirement for efficient blood-brain
barrier penetration, specificity for pathogenic TAU species, and
safety issues related to focusing on a protein that is so important to
neuronal function.

Background
TAU protein and Alzheimer's disease

TAU protein's typical role in the brain and its connection to
microtubule stability:

The protein TAU is predominantly present in neurons
and involved in the stabilization of microtubules, which are
necessary for the preservation of cell shape, intracellular transport,
and synaptic activity in neurons [7, 15]. When TAU is in its natural
state, it attaches itself to microtubules, stabilizing them and
preventing disintegration. The preservation of neurons' structural
integrity and the maintenance of appropriate neural transmission
depend on this function [16].

When TAU protein is altered abnormally in Alzheimer's
disease (AD), it becomes hyperphosphorylated and separates from
microtubules, aggregating into insoluble straight filaments (SFs)
and paired helical filaments (PHFs and PHFs) [17]. Within neurons,
these aggregated TAU proteins build up to create what are called
neurofibrillary tangles (NFTs) [18]. Axonal transport is hampered
by the buildup of NFTs, which also causes disruption of regular
cellular processes, neuronal malfunction, and ultimately cell death
[19].

TAU pathology plays a significant role in the development
and clinical presentation of AD [15]. There is a clear correlation
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between TAU pathology, especially the build-up of NFTs, and
the development and clinical symptoms of AD [20]. According to
studies, the development of TAU pathology in the brain appears to
follow a hierarchical pattern, beginning in particular brain regions
related to memory formation and moving on to other brain regions
as the disease advances [14]. Compared to amyloid-beta pathology,
the degree and distribution of TAU pathology in AD patients more
closely correlates with cognitive impairment and the severity of
the illness [21]. Furthermore, TAU pathology plays a crucial part in
the pathophysiology of AD and Neurodegenerative diseases. These
disorders are collectively referred to as tauopathies, and current
study has demonstrated the importance of TAU pathology in these
disorders.

Existing and emerging therapeutic strategies targeting TAU
protein pathology in AD

A variety of strategies are used in therapeutic approaches targeting
tau pathology in Alzheimer's disease (AD) with the goal of
addressing the underlying mechanisms of TAU protein dysfunction
and aggregation [22, 23]. One strategy is the development of tau
aggregation inhibitors, which are designed to prevent the brain's
formation of toxic TAU aggregates and neurofibrillary tangles
(NFTs) by targeting specific sites on the TAU protein involved
in the aggregation process and interfering with its pathological
conformational changes [10, 24].

The use of monoclonal antibodies to target and eradicate
pathogenic TAU species from the brain is known as TAU
immunotherapy, and it is another effective tactic [25]. These
antibodies can either target particular phosphorylated epitopes
linked to TAU pathology or directly bind to TAU clumps [26].
Immunotherapy seeks to reduce neurotoxicity and slow the
development of AD disease by encouraging the removal of
pathogenic TAU [27, 28].

Furthermore, vaccinations based on TAU protein are being
investigated as a possible therapeutic strategy to encourage the
production of antibodies by the immune system against tau
protein. Like traditional vaccination techniques, the goal of these
vaccines is to elicit an immune response against pathogenic TAU
aggregates [29].

Moreover, strategies for TAU-targeted gene therapy are being
researched to adjust the amount of TAU expressed or improve
the brain's TAU clearance pathways [30]. Potential methods
for modifying TAU disease at the molecular level include gene
therapy approaches like RNA interference targeting tau mRNA or
the delivery of therapeutic genes via viral vectors [31, 32].

These therapeutic approaches have potential, but there are a
number of issues and restrictions that need to be addressed. These
include problems with the blood-brain barrier's penetration, the
therapeutic agents' selectivity and specificity, the fluctuations
in the disease's stage and course, the possibility of off-target
effects, and safety issues including immunological reactions or
neuroinflammation [32, 33].

The complex, multivariate character of AD pathology is also
being addressed by multimodal approaches that combine TAU-
targeted therapeutics with other therapy modalities, such as
amyloid-targeted therapies or neuroprotective drugs [34, 35]
(Figure 1).

Rationale of study

This study focuses on TAU protein pathology, a crucial component
linked to the advancement of Alzheimer's disease (AD), in an
effort to address the pressing need for efficient treatments for the
condition. Despite its significance, there aren't many therapies that
target TAU aggregation specifically. The purpose of this study is to
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Figure 1. Pathology of Alzheimer’s disease [61].

thoroughly examine the safety and efficacy profile of TAU protein
antibodies while taking into account their potential as therapeutic
agents. The goal of this research is to enhance outcomes for
AD patients by identifying knowledge gaps and integrating the
available information to guide future treatment development
efforts.

Objectives of the review

This comprehensive analysis aims to present an in-depth analysis
of the efficacy and safety profile of TAU protein antibodies as
prospective Alzheimer's disease therapeutics.

Methodology
Literature search and selection criteria

In order to find pertinent research, we conducted an extensive
literature search using electronic databases (PubMed, Embase,
Google Scholar, and Cochrane Library). Relevant keywords
including "TAU protein antibodies," "Alzheimer's disease,"
"therapeutics,”" and "clinical trials" were used in the search strategy.
Only English-language articles published between the start of the
search and the present were included. Figure 2 is the flowchart
outlines for the reviews.

Inclusion and exclusion criteria

Articles were picked for inclusion according to predetermined
standards. Included were original research publications, systematic
reviews, meta-analyses, and clinical trials examining the safety
or efficacy profile of TAU protein antibodies in AD. Research
presenting results pertaining to TAU pathology, cognitive abilities,
or unfavorable incidents were taken into account. Clinical trials
using human and animal models could both be included.

Study selection process
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The titles and abstracts of the retrieved papers were first used as
a screening tool to find relevant studies. After that, the full-text
publications of the chosen research were examined for eligibility.
Two reviewers carried out the selection procedure separately, and
discrepancies were settled through dialogue.

Data extraction and synthesis

From selected studies, we retrieved pertinent information
on research design, participant characteristics, intervention
specifics, outcome measures, and adverse events. We qualitatively
summarized the data, highlighting patterns, discrepancies, and
knowledge gaps.

Quality assessment

Depending on the study design, the appropriate instruments
were used to evaluate the quality of the included studies. The
Newcastle-Ottawa Scale was used for observational research,
while the Cochrane Risk of Bias tool was used to assess the risk of
bias in randomized controlled trials for clinical trials.

Ethical considerations

This review did not require ethical approval because it involves the
analysis of data from previously published studies.

Reporting
To guarantee accuracy and transparency in the reporting of the
review process, the approach followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.

Results

Active immunotherapy against TAU pathology
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Figure 2. This flowchart outlines the steps involved in conducting a systematic literature review, including identifying relevant literature,
conducting the literature search, screening titles and abstracts, assessing full-text articles for eligibility, including eligible studies in the review,
data extraction, analysis, synthesis, and finally, preparing and writing the review paper.

AADvacl Immunotherapy (Petr Novak et al.): Preclinical and
clinical research on AADvacl, an active immunotherapy that
targets TAU pathology, has resulted in positive findings. Treatment
with AADvacl reduced neurofibrillary pathology and insoluble
TAU in the brain and improved cognitive deficits in transgenic
animal models expressing shortened, non-mutant TAU protein.
Furthermore, it was discovered that AADvacl stimulates the
development of IgG antibodies against TAU peptides, making it a
highly immunogenic drug in humans. In the brains of Alzheimer's
patients, these antibodies were able to identify insoluble TAU
proteins. Crucially, AADvacl showed a good safety profile, with
the main adverse event being injection site responses. AADvacl's
potential as a disease-modifying treatment for tauopathies is
currently being explored further through phase 1 trials for non-
fluent primary progressive aphasia and phase 2 investigations for
Alzheimer's disease (Table 1) [36].

Long-term Follow-up of AADvacl Treatment (Petr Novak et
al.): In patients with mild to severe Alzheimer's disease, a 72-week
open-label study with AADvacl showed both its long-term safety
and immunogenicity. Booster doses were given to patients who
had already had AADvacl treatment, which raised their levels
of IgG antibodies against TAU peptides. With no incidences of
meningoencephalitis or vasogenic edema reported, injection site
reactions were the most frequent side effects seen [37]. Patients
with higher IgG levels were notably shown to have a slower rate
of cognitive decline and hippocampus atrophy, indicating that
AADvacl may have a protective impact against the advancement
of the disease. These results encourage the ongoing assessment of
AADvacl in larger trials to completely determine its therapeutic
efficacy.

ADAMANT Trial Results (Petr Novak et al.): AADvacl was
given in a phase 2 multicenter, placebo-controlled ADAMANT
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Table 1. Active immunotherapy.

AADvacl Preclinical study AADvacl
Petr Novak et al. Phase 1 study AADvacl
Petr Novak et al. Phase 2 randomized

2021 trial AADvacl

Clara Theunis et al. ~ Preclinical study

vaccine
L .. Monoclonal
Jiaping Gu et al. Preclinical study antibodies
Backgr'ound and Observational study ACI-35
study aims
Chai, X et al. Preclinical study MO.nOCI.O nal
antibodies

Castillo et al. Preclinical study

Liposome-based

Monoclonal antibody

Reduction of neurofibrillary
pathology and insoluble
tau, safety profile,
immunogenicity in humans

Transgenic rats and
mice expressing tau

Safety, antibody titres,

Patients with mild to cognitive assessment,

moderate AD brain atrophy, lymphocyte
populations
Patients with mild AD Safety, 11.nmuno.gen1c1ty,. .
. efficacy in slowing cognitive
dementia

and functional decline

Safety, efficacy in reducing
tauopathy, clinical condition
improvement

Wild-type mice and
Tau.P301L mice

Safety, efficiency in
clearing pathological TAU,
mechanism of action in
neurons

Transgenic mice brain
slice cultures

Patients for vaccine
safety testing

Safety, antibody level
evaluation

Reduction of biochemical
Tau pathology, delay in motor
function decline

Transgenic mouse
models of TAU
pathogenesis

Protection against TAU
oligomer accumulation,
cognitive deficits, memory
function preservation

Wild-type and Htau
mice

trial to patients with moderate AD dementia over 24 months.
Eleven doses of AADvacl were provided. AADvacl showed a
benign safety profile, with no discernible variations in adverse
events between the groups receiving treatment and those receiving
a placebo. High quantities of IgG antibodies were produced by the
vaccination, but no discernible impacts on cognitive or functional
outcomes were seen [38]. However, based on a slower rate of
hippocampus atrophy and less cognitive deterioration, exploratory
analysis revealed that individuals with greater IgG titers would
benefit from AADvacl (Table 2).

Liposome-based TAU vaccination (Clara Theunis et al.):
Preclinical research on a liposome-based vaccination that targets
phosphorylated TAU epitopes showed positive outcomes. In

Table 2. Adverse events reported in clinical studies.

Petr Novak
et al.

Petr Novak
et al. 2021

26 13 (50%) 0

196 Not reported

Not reported

transgenic mice models of tauopathy, the vaccine elicited specific
antisera and improved clinical conditions without causing
neuroinflammation or unfavorable neurological consequences [39].
These results raise the possibility that liposome-based vaccinations
could be used to safely and successfully treat tauopathies, which
include Alzheimer's disease.

Novel Monoclonal Antibodies Targeting TAU Pathology (Jiaping
Gu et al.): In brain slice cultures, two new monoclonal antibodies
that specifically target the well-known 396/404 region of TAU
dramatically reduced hyperphosphorylated soluble TAU without
showing any signs of toxicity [40]. According to neurobiological
studies, these antibodies were mainly absorbed by neurons and
showed evidence of efficacy in removing TAU pathology by

0 1 case None reported

Not reported  Not reported Not reported
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Table 3. Passive immunotherapy.

Allal Boutajangout et al.
[42]

Sethu Sankaranarayanan
et al. [43]

Dr. Monica Neatu et al.
[44]

Huang et al. [61]

Melanie Shulman et al.
[48]

Edmond Teng et al. [50]

Cecilia Monteiro et al.
[51]

Brian A. Willis et al. [52]

Adam S. et al. [53]

Wendy R. Galpern et al.
[56]

Alexander et al. [55]

Wendy Luca et al. [57]

Erin E. Congdon et al.
[62]

Hana Florian et al. [58]

Malcolm Roberts et al.
[59]

Sigurdsson, Einar M. et al.
[60]

Improved performance on tasks;
reduction in TAU pathology; decrease
in insoluble TAU levels; significant
correlations with behavior.

Reduced spread of TAU pathology;
improved memory tests.

Favorable safety profile; one subject
exhibited positive anti-drug antibody
results.

BIIB092 demonstrated acceptable
safety; and dose-dependent reductions
in TAU levels.

Gosuranemab exhibited acceptable
safety; and no significant cognitive
effects.

Semorinemab showed acceptable
safety; no significant treatment effects
on cognition.

Semorinemab was well tolerated with
favorable safety.

Zagotenemab was safe but lacked
significant pharmacodynamic effects.

Zagotenemab treatment groups
reported more adverse events than
placebo.

INJ-63733657 was safe and reduced
tau levels in cerebrospinal fluid.

Not specified.

PNTO001 showed safety and
promising pharmacokinetics in
healthy volunteers.

IgG subclasses/subtypes exhibited
varying efficacy and safety profiles;
subtypes with effector function
showed promise in reducing tau
pathology.

Tilavonemab did not demonstrate
efficacy in early AD despite
acceptable safety and reductions in
tau levels.

E2814 showed potential in inhibiting
tau aggregation and clearing
pathological TAU, with favorable
safety profiles.

Preliminary data support further
investigation of Lu AF87908 as a
potential therapy for tauopathies,
including AD.

Passive immunization with PHF1 antibody reduced TAU
pathology and improved performance in tangle mice
models.

PHF6 and PHF13 antibodies mitigated TAU pathology and
improved memory in neuron cultures and mouse models.

RG7345, targeting TAU phosphoepitope pS422, showed
potential in preclinical studies but discontinued in clinical
trials.

BIIB092 showed safety and dose-dependent reductions in
TAU levels but lacked efficacy in PSP and AD patients.

Gosuranemab showed safety and reduced TAU levels in
cerebrospinal fluid but did not improve cognitive function
in early AD.

Semorinemab did not slow disease progression in prodromal
to mild AD but was well-tolerated.

Semorinemab showed a significant reduction in cognitive
decline in mild-to-moderate AD with a favorable safety
profile.

Zagotenemab was safe but did not slow clinical progression
in early symptomatic AD and had a higher incidence of
adverse events.

Zagotenemab did not slow clinical progression in early AD
and exhibited a higher incidence of adverse events.

INJ-63733657 demonstrated safety and dose-dependent
reductions in TAU levels, suggesting potential in clearing
toxic TAU species.

Aducanumab approval led to controversy; other anti-
amyloid immunotherapies are in trials, with safety and
economic concerns.

PNTO001 showed safety and promising pharmacokinetics in
healthy volunteers, supporting further clinical development.

IgG subclasses/subtypes showed varying efficacy and safety
profiles in TAU immunotherapy, with effector function
showing promise in reducing tau pathology.

Tilavonemab did not demonstrate efficacy in early AD
despite acceptable safety and reductions in TAU levels.

E2814, targeting the TAU MTBR, showed potential
in preclinical studies for AD and other tauopathies by
inhibiting TAU aggregation and clearing pathological tau.

Lu AF87908 showed potential in preclinical studies for AD
and other tauopathies.
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their colocalization with various pathogenic TAU markers [41].
These results validate the therapeutic significance of focusing on
particular TAU epitopes in the management of tauopathies.
Anti-TAU Oligomer Immunization (Castillo et al.): The
administration of an anti-TAU oligomer-specific antibody provided
protection against the build-up of TAU oligomers and cognitive
impairments in transgenic mice models of tauopathy (Castillo et
al)) [39]. The promise of TAU oligomers as a therapeutic target
for Alzheimer's disease and kindred tauopathies was highlighted
by the antibody's ability to suppress oligomeric TAU while
maintaining memory function after long-term administration.

Passive immunotherapy against TAU pathology

In the fight to create potent cures for Alzheimer's, passive
immunotherapy against TAU pathology appears to be an
intriguing approach. Passive immunotherapy is the direct
administration of premade antibodies that target particular TAU
epitopes, as opposed to active immunotherapy, which induces the
body's immune system to create antibodies against abnormal TAU
proteins (Table 3).

Taking on TAU pathology: tangle mouse PHF1 antibody

In female tangling mice, the study examines the efficacy of passive
immunization with the PHF1 antibody (Allal Boutajangout et al)
[42]. The results show a considerable decrease in TAU pathology
in the hippocampal region and enhanced cognitive function. In
the traverse beam task, the treated mice performed much better
(p < 0.03) than the control group, and there was a significant 58%
decrease in TAU pathology, notably in the dentate gyrus of the
hippocampus (p = 0.02). The levels of insoluble pathogenic TAU
were shown to have decreased by 14-27% (p < 0.05) and 34-45%
(p < 0.05) for all TAU antibodies, according to Western blotting
analysis. Furthermore, p < 0.05 significant relationships were
found between TAU pathology, antibody levels, and behavioral
performance [42].

Stopping the spread of TAU pathology: PHF6 and PHFI13
antibodies

According to this study, TAU pathology induction and
dissemination in both cell cultures and mice models can be
prevented by using the phospho-TAU antibodies PHF6 and PHF13.
These antibodies have the potential to mitigate TAU-related
pathology and related cognitive deficits because they treated the
tested models by improving memory and reducing the spread of
TAU pathology [43].

RG7345: an overlooked possibility for TAU immunotherapy

An update is given regarding the progress made on the creation
of the monoclonal antibody RG7345, which targets the TAU
phosphoepitope pS422. Clinical trials assessing RG7345 were
stopped for undisclosed reasons despite encouraging preclinical
evidence [44]. Anti-TAU/pS422 antibodies may provide therapeutic
benefits in Alzheimer's disease and kindred tauopathies, but this is
still up for debate [45].

BIIB092: efficacy assessment and safety profile

BIIB092, an anti-TAU antibody, was evaluated for safety,
pharmacokinetics, and pharmacodynamic effects in individuals
with Alzheimer's disease (AD) and progressive supranuclear palsy
(PSP) [46]. In clinical trials for AD and PSP, BIIB092 did not
reveal a meaningful efficacy, despite reducing extracellular TAU
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levels in cerebrospinal fluid and displaying an acceptable safety
profile [47].

Gosuranemab safety in early Alzheimer's disease

Gosuranemab was tested in the TANGO study for its safety
and ability to reduce levels of unbound N-terminal TAU in
cerebrospinal fluid in a dose-dependent manner in patients with
early Alzheimer's disease [48]. However, in comparison to the
placebo group, no significant effects were observed in cognitive or
functional tests, indicating that the intervention was ineffective in
reducing cognitive decline and functional impairment in patients
with early-stage Alzheimer's disease [49].

Semorinemab in prodromal to mild Alzheimer’s disease

As compared to a placebo, there was no discernible slowing of the
illness's course in a phase 2 trial of semorinemab for prodromal to
moderate Alzheimer's disease [50]. Although semorinemab had a
satisfactory safety profile, there was no proof that it would improve
cognitive or functional tests.

Lauriet study: semorinemab-induced cognitive decline reduction

When compared to a placebo, semorinemab significantly slowed
the rate of cognitive decline in people with mild-to-moderate
Alzheimer's disease, according to the Lauriet research [51]. On the
other hand, functional outcomes showed no discernible impacts,
and semorinemab showed a good safety profile.

Zagotenemab: safety and pharmacokinetics in Alzheimer's
participants

Participants in a Phase Ib trial with mild to severe Alzheimer's
disease or cognitive impairment were assessed for zagotenemab's
safety and pharmacokinetics. Due to its low dose levels and
short treatment period, zagotenemab did not exhibit significant
pharmacodynamic changes, but it did reveal a safe profile with
linear doses [52].

Zagotenemab in early symptomatic Alzheimer's disease

When compared to a placebo, zagotenemab did not significantly
slow the course of early-stage Alzheimer's disease symptoms.
Findings from imaging and plasma biomarkers also did not
demonstrate any indication that the condition had changed,
and those receiving zagotenemab medication reported a higher
frequency of adverse events [53].

The potential to eliminate toxic TAU species with JNJ-63733657

JNJ-63733657 is a monoclonal antibody that targets
phosphorylated TAU. It was tested for safety, pharmacokinetics,
and pharmacodynamic effects in a randomized, double-blind,
placebo-controlled study. The outcomes indicate that it may be
able to eliminate toxic TAU species, which calls for more clinical
research [54].

Efficacy and safety considerations of aducanumab

Despite debate over safety and efficacy, aducanumab was approved
by the FDA in 2021 for the treatment of Alzheimer's disease
based on encouraging surrogate marker data. There is interest in
investigating further anti-amyloid treatments that may lessen the
amyloid burden in AD which is in its early stages. Their influence
on cognitive deterioration is still not clinically substantial,
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Safety

Lack of efficacy

Variable pharmacokinetics

Target engagement

Biomarker changes

Lack of disease

modification . . ;
disease states in patients.

Cognitive and functional
measures

scores.
Discontinuation of
development

Not a single study found any significant safety issues during the trials; all indicated acceptable
safety profiles for the studied antibodies in their respective patient populations.

The majority of clinical trials did not show appreciable efficacy in terms of enhancing cognitive
function or delaying the course of diseases, despite encouraging preclinical findings.

Antibodies exhibited distinct pharmacokinetic profiles, exhibiting variations in absorption,
distribution, metabolism, and excretion among the substances under investigation.

Target engagement was validated by multiple studies, showing that the antibodies bonded to TAU
protein or amyloid-beta in preclinical and clinical contexts.

Amyloid-beta load and TAU levels in the cerebrospinal fluid (CSF) decreased after treatment with
specific antibodies, two biomarkers linked to the pathophysiology of Alzheimer's disease.

While some antibodies indicated decreases in biomarkers linked to the pathophysiology of
Alzheimer's disease, none of the substances under investigation clearly demonstrated altered

Clinical trials frequently included cognitive and functional measures as primary or secondary
endpoints, such as ADAS-Cog scores or Clinical Dementia Rating-Sum of Boxes (CDR-SB)

Despite showing early preclinical promise, some antibodies, including RG7345 and BIIB092, were
pulled from further research due to less effectiveness or other reasons.

though. Cost-effectiveness and anomalies in imaging associated
with amyloid are concerns. Extended follow-ups, combination
therapy exploration, and better responder identification are
recommended to increase their therapeutic relevance [55].

In 20 countries and 348 sites, 3,285 patients participated in two
randomized phase 3 trials, ENGAGE and EMERGE. For 76 weeks,
participants received aducanumab or a placebo intravenously
(IV) every four weeks. EMERGE demonstrated a noteworthy
enhancement in the primary results, whereas ENGAGE failed to
achieve its goals. Alzheimer's disease markers decreased in both
trials in a time- and dose-dependent manner. According to safety
evaluations, edema associated with amyloid-related imaging
abnormalities occurs most frequently [56].

Table 5. Preclinical studies overview.

PNTOO0I: promising safety and pharmacokinetic profile

A phase 1 trial revealed encouraging safety and pharmacokinetic
profiles for PNT001, a monoclonal antibody that
targets phosphorylated TAU linked to Alzheimer's disease. The
study indicated no safety complications and demonstrated target
engagement in cerebrospinal fluid. It involved giving single
ascending intravenous doses ranging from 900 to 4,000 mg to
healthy individuals. These results provide credence to PNT001's
possible development into other clinical trials for treating
Alzheimer's disease [57] (Table 4).

Homozygous female

Improved performance on traverse

Allal Boutajangout et al. ; PHF1 antibody 5-6 months beam task, reduction in TAU
tangle mice
pathology
Sethu Sankaranarayanan et  rTg4510 transgenic PHF6 and PHF13 . Reduced spregd of TAU pathology,
o Not specified ~ improvement in memory
al. mouse antibodies
performance
. Discontinued; potential in reducing
Monica Neatu et al. Human RG7345 1 year TAU pathology
Melanie Shulman et al. Human Gosuranemab 78 weeks R.edl.lced TAU l(?\{els mn CSF, no
significant cognitive improvement
Edmond Teng et al. Human Semorinemab 73-week Well-tolerated, no significant

treatment effects
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Figure 3. The approach to treating TAU protein involves several therapeutic strategies, primarily focusing on modifying TAU protein post-
translational modifications (PTMs), preventing TAU protein aggregation and its expression, stabilizing microtubules, and employing

immunotherapy techniques [60].

Tilavonemab in early Alzheimer's disease

Despite having a generally well-tolerated safety profile, a phase 2
study of tilavonemab in early Alzheimer's disease found no benefit
in decreasing cognitive decline when compared to placebo [58].

E2814

Preclinical investigations have demonstrated the potential of
E2814, an IgG1 antibody intended to detect the TAU MTBR.
The capacity of E2814 to prevent TAU aggregation and eradicate
pathogenic TAU species is demonstrated by in vitro tests. E2814
can lessen the amount of TAU deposited in the brain, according to
in vivo research that uses a TAU seeding model. The binding of
E2814 to abnormal TAU structures in AD brain tissue is confirmed
by immunohistochemical investigation. Additionally, compared to
brains from other tauopathies or healthy controls, AD brains have
higher amounts of TAU fragments having E2814 epitopes [59].
These results support the therapeutic potential of E2814 for AD
and associated diseases (Table 5).

Lu AF87908
Lu AF87908 is a humanized mouse IgG1 monoclonal antibody that

targets phosphorylated TAU proteins. Preclinical research showed
that it can bind hyperphosphorylated TAU aggregates and inhibit

TAU seeding and aggregation in mice models. In order to assess
the safety and pharmacokinetics of Lu AF87908 in both healthy
volunteers and Alzheimer's disease patients, a Phase 1 single-
dose study was started in September 2019. A total of 86 adults
from various cohorts were included in this placebo-controlled
trial, which tracked the safety and plasma antibody concentrations
for three months after infusion. Initial findings from preclinical
research and the current Phase 1 trial lend support to the idea
of investigating Lu AF87908 further as a possible treatment for
tauopathies [60] (Figure 3).

Conclusion

In conclusion, there still needs to be more consistency in the
clinical efficacy of TAU-targeting immunotherapies, despite
promising preclinical trials. Although efficacy results vary,
safety profiles are often good. To improve antibody design, find
useful subtypes, and investigate combination therapy, further
studies are required. Enhancing the therapeutic significance of tau
immunotherapies in Alzheimer's disease and associated disorders
requires long-term trials and subgroup analysis.
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