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ABSTRACT

Alzheimer’s disease (AD) is a progressive neurodegenerative disorder
for which no curative therapy has been established. In this case report,
a 79-year-old female patient with the APOE &4 /¢4 genotype presented
at our clinic with a complaint of memory impairment. Initial evaluation,
includingmagneticresonanceimaging (MRI) and electroencephalography
(EEG), suggested AD with concomitant carotid intraluminal findings
and rheumatoid arthritis-like symptoms. The patient subsequently
received cytokine-based therapy in combination with a proteolytic
treatment protocol. During follow-up, interval changes were observed in
hippocampal morphology, carotid intraluminal findings, and rheumatoid
arthritis-like symptoms. Although causal inferences cannot be drawn
from a single case report, this report documents multimodal clinical
and imaging changes in a patient with complex dementia-associated

comorbid features.

Keywords: Alzheimer’s Disease, Case Report, Carotid Intraluminal

Findings, Rheumatoid Arthritis-Like Symptoms, Cytokine-Based
Therapy.
INTRODUCTION

Alzheimer’s disease is the leading cause of dementia and is characterized
by progressive impairment of memory, cognition, and activities of
daily living [1]. Its neuropathological hallmarks include amyloid-f
deposition, tau-mediated neurodegeneration, synaptic dysfunction, and
cerebral atrophy [2,3]. Although therapeutic development has advanced
in recent years, effective disease-modifying interventions remain
limited, underscoring the importance of early diagnosis and continued
investigation of potential treatment strategies [4]. Among genetic risk
factors, APOE €4 is the strongest common determinant of late-onset
Alzheimer’s disease, conferring increased risk in a dose-dependent
manner and often being associated with an earlier age at onset [5,6].
The hippocampus, particularly the dentate gyrus, plays a central role in
memory formation, and structural and functional change in this region
hasbeen proposed as a potentially relevant marker of disease progression
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and response to intervention [7,8]. Current therapeutic
approaches are shifting from symptomatic management
toward disease-modifying strategies, including anti-
amyloid antibodies, tau-directed therapies, and biomarker-
guided early intervention, with the goal of slowing disease
progression and enabling more personalized care [9,10].
Prior reports of cytokine-based therapy in Alzheimer’s
disease have documented both clinical and imaging changes,
including structural alterations in the hippocampus and

cerebral cortex [11,12].

It has also been documented that the presence of carotid
intraluminal material, as indicated by imaging findings,
is associated with a decrease in blood flow within the
internal carotid artery. This association may be indicative
of a potential cerebrovascular relevance. [13]. Autoimmune
manifestations have also been reported after administration
of SARS-CoV-2 mRNA vaccines, although a causal relationship
has not been established [14].

In this case report, a 79-year-old female patient with
the APOE €4/e4 genotype presented at our clinic with a
complaint of memory impairment. Initial evaluation showed
imaging findings consistent with Alzheimer’s disease
together with intraluminal findings in both internal carotid
arteries. During the subsequent clinical course, the patient
also developed rheumatoid arthritis-like symptoms. The
patient subsequently underwent cytokine-based therapy and
a proteolytic treatment protocol, during which multimodal
clinical and imaging changes were observed during follow-

up.
METHODS
Cytokine-Based Therapy

The cytokine cocktail used in this study was developed
by Luis Carlos Aguilar Cobos at the Livant Neurorecovery
Center in Mexico, as previously described [11,12]. Five
formulations were used in the present case. Gabatrof (ADPK)
contains HGF, GCSE, and adiponectin. MUSS EM contains
progranulin, PGF, IGF-1, and IGF-2. Neurogen EP contains

exosome-derived material from young adult porcine brain,

with miR-124 as the predominant component. Renotrof (23)
SAL EM contains GDNF and omega-3 fatty acids. Coragen
contains purine, pyrimidine, and nucleotide bases intended
to support nucleic acid synthesis. All formulations were
administered sublingually three times daily. Because this is
a single-case report, the rationale for formulation selection
is descriptive and does not permit inference regarding the

contribution of any individual component.
Proteolytic Treatment Protocol

A proprietary proteolytic enzyme formulation produced
by Phytomedic Labs, Houston, TX 77082, USA, was used
in this case. The formulation was selected on the basis of a
previous report describing imaging and clinical observations
related to carotid intraluminal material [13]. In this case, the
protocol consisted of one capsule administered three times
daily together with aspirin 100 mg once daily. Its use in the
present report should be interpreted as an observational
clinical intervention rather than as evidence of efficacy for

any specific mechanism.
CASE PRESENTATION
Initial Diagnosis

A 79-year-old female patient presented with gradually
progressive memory impairment, with relatively preserved
language comprehension, emotional control, and orientation
to time and place. At the first visit to our clinic on May 22,
2023, the Mini-Mental State Examination (MMSE) score was
28/30, indicating near-normal global cognition with mild
memory-related impairment. APOE genotyping showed
€4 /€4 homozygosity. Her past medical history included
nephrectomy for renal tuberculosis at age 20, as well as
hypertension and hyperlipidemia diagnosed in her seventies.

Cognitive function was assessed using Cognitrax and showed
impairment in verbal memory. In contrast, the evaluation
performed on May 22, 2023, indicated that reaction time,
motor speed, sustained attention, cognitive flexibility,
executive function, reasoning, and working memory were

within normal limits (Figure 1).
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Figure 1. Cognitive function was assessed using Cognitrax and the Mini-Mental State Examination (MMSE) at four time points: May 22,
2023; September 25, 2023; March 22, 2024; and January 27, 2025. MMSE scores are shown in the upper part of the graph. Cognitrax
scores are plotted chronologically for cognitive flexibility (orange), executive function (brown), working memory (magenta), attention
(light blue), reasoning (dark blue), reaction time (green), motor speed (plum), and verbal memory (red). Green indicates the mean *1
standard deviation (SD), yellow indicates -1 to -2 SD below the mean, red indicates more than -2 SD below the mean, light blue indicates
+1 to +2 SD above the mean, and blue indicates more than +2 SD above the mean. A Cognitrax score of 100 represents the average score

for an age-matched Japanese population. Administered cytokines and exosomes are shown below the graph.

Analysis of MRI data acquired on May 22, 2023, revealed cortex demonstrated cortical volume loss, widening of the
mild cortical atrophy in the parietal and frontal lobes (Figure  Sylvian fissures (Figure 2E, red asterisk), and atrophy of the
2A). A sagittal section of the right hemisphere showed an parahippocampal cortex and hippocampus (Figure 2E, red
indentation in the posterior corpus callosum (Figure 2C, and yellow arrows).

yellow arrow). A coronal section through the prefrontal

https://doi.org/10.30654/M]CR.10228
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Before

Figure 2. MRI scans were obtained on May 22, 2023, and November 28, 2025, before and during follow-up after cytokine-based

therapy. Panels A and B show three-dimensional reconstructions of the cerebral cortex (lateral view of the left hemisphere) generated

in silico with Expert INTAGER software from T1-weighted MRI data with 1-mm sagittal slices. Panels C and D show three-dimensional

reconstructions of the right hemisphere in a sagittal view from the midsection. Yellow arrows indicate the indentation of the corpus

callosum. Panels E and F show cut-surface images of the prefrontal region corresponding to the red lines in panels A and B. Red arrows

indicate the hippocampus, yellow arrows the parahippocampal gyrus, and red asterisks the Sylvian fissures.

Virtual endoscopicanalysis of the leftand right hippocampus,
viewed from within the anterior temporal cortex, revealed
moderate atrophy involving the medial neck and head
regions (Figures 3A and 3B). As illustrated in Figure 5, the
virtual endoscopic images also demonstrated intraluminal
material within the right and left internal carotid arteries,
with apparent attachment to the endothelial surface on
the left side (Figure 54, 5C, and 5E, yellow arrows). On the

basis of morphology and vascular location, these lesions
were considered compatible with thrombotic material, as
previously described [13]. The patient received the Pfizer
mRNA vaccine on five occasions in June 2021, July 2021,
February 2022, July 2022, and October 2023.

Electroencephalography performed on May 5, 2023, showed
slow-wave activity at the frontopolar, frontal, central, and
parietal leads at rest (data not shown). Analysis of P300

III https://doi.org/10.30654/MJCR.10228
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EEG data using Neuroscan software showed hyperexcitable
responses with delayed peaks at the frontal, central, left
temporal, parietal, and occipital leads after target stimulation
with a high-pitched sound (Figure 4A, red line). P300
responses to the frequent low-pitched stimulus showed
asymmetry at the frontopolar leads (Figure 4A, black line).
The attention test demonstrated an increased response to
the cue compared with the control group (Figure 4C, red vs

A Leftol-llppocampus
> A :

blue lines). The Visual Space Memory test likewise showed
a heightened response compared with the control group
(Figure 4D, red vs blue lines). Coherence analysis of the P300
indicated elevated frontal connectivity values with limited
variability, findings that may be compatible with altered
inhibitory network function in the frontal leads (Figure 4,

left panel, blue arrows).

>
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Figure 3. Morphological evaluation of the hippocampus before and during follow-up after cytokine treatment. Panels A and B show in

silico endoscopic images of the left (A) and right (B) hippocampus, demonstrating atrophy at the neck of the hippocampus. Panels C

and D show corresponding in silico endoscopic images of the left (C) and right (D) hippocampus obtained at follow-up, demonstrating

interval morphological changes at the hippocampal neck. Arrows indicate the regions of structural change.
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Figure 4. Neurophysiological evaluations obtained before and during follow-up after cytokine treatment.

A. P300 electroencephalogram (EEG) responses obtained at baseline and follow-up during cytokine-based therapy. Responses to the

frequent stimulus (low-pitched sound) at baseline on May 22, 2023, are shown in black, and responses to the target stimulus (high-

pitched sound) are shown in red.

B. Comparison of P300 EEG responses to the frequent stimulus (low-pitched sound) at baseline and follow-up during cytokine-based

therapy. Baseline responses recorded on May 22, 2023, are shown in red, and follow-up responses recorded on January 27, 2025, are

shown in black.

C. Electrocardiographic (ECG) and electromyographic (EMG) recordings during the attention test at baseline and follow-up during
cytokine-based therapy. The heightened responses observed on May 22, 2023 (red) were reduced on January 27, 2025 (black). Blue

]
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D. Electrophysiological data from the Visual Space Memory test at baseline and follow-up during cytokine-based therapy. The heightened

responses observed on May 22, 2023 (red) were reduced on January 27, 2025 (black). Blue indicates the control.

E. Coherence analysis of P300 at baseline and follow-up during cytokine-based therapy. Analysis of neural network connectivity in the

frontal electrodes (F3 and F4, indicated by red arrows) showed interval changes by January 27, 2025, compared with May 22, 2023.

Before

2023.05.22

After

Figure 5. Three-dimensional (3D) computer-generated images show carotid intraluminal findings in the right and left carotid arteries

(vellow arrows in A, C, and E) obtained on May 22, 2023, before initiation of the proteolytic treatment protocol. Corresponding follow-up

images are shown in panels B, D, and F. The left ophthalmic artery is indicated by a blue arrow. Lower right insets show the position and

viewing window of the in silico camera within the carotid artery.

A comprehensive evaluation of blood chemistry, complete
blood count (CBC),
hemoglobin (HbA1lc) levels did not reveal evidence of

thyroid function, and glycated
common metabolic or endocrine contributors to cognitive
impairment. As demonstrated in Figure 6, analysis of the
IgG fraction showed a decreased 1gG3/IgG4 ratio together
with elevated rheumatoid factor (RF). These findings were
accompanied by rheumatoid arthritis-like symptoms,

although the underlying mechanism remains uncertain.

The D-dimer level was within the reference range on
May 22, 2023 (Figure 6). Taken together, the clinical,
imaging, laboratory, and electrophysiological findings
were considered consistent with Alzheimer’s disease in an
APOE €4/€4 carrier, accompanied by carotid intraluminal
findings and rheumatoid arthritis-like symptoms. Given the
observational nature of this case, any etiologic relationship

among these findings should be interpreted cautiously.

]
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Figure 6. Clinical course of biomarkers. Graphical representation of D-dimer (pg/mL FEU), y-globulin (g/dL), [gG3 (mg/dL), IgG4

(mg/dL), C-reactive protein (CRP; mg/dL), and rheumatoid factor (IU/mL) measured during clinical follow-up from May 22, 2023, to

November 26, 2025, including periods of cytokine-based and proteolytic treatment.

Clinical Course During Cytokine-Based Therapy

The cytokine-based therapy protocol consisted of Gabatrof
(ADPK), threefold concentration, 3.0 mL; MUSS EM,
threefold concentration, 4.0 mL; Neurogen EP, threefold
concentration, 4.0 mL; and Renotrof (23) SAL EM, threefold
concentration, 3.0 mL, each administered three times daily
from May 22, 2023, to January 27, 2025. Coragen, threefold
concentration, 3.0 mL three times daily, was added from
March 22, 2024, to January 27, 2025, as shown in Figure 1.
The clinical protocol and formulations were developed at
the Livant Neurorecovery Center in Mexico, as previously
described [12].

As shown in Figure 1, approximately 20 months had elapsed
between initiation of cytokine treatment and the assessment

on January 27, 2025. Over this interval, the overall Cognitrax

profile did not show marked deterioration, with a score
of 100.4 at follow-up compared with 99.6 at baseline.
Reaction time improved across serial assessments, whereas
other domains—including cognitive flexibility, motor
speed, attention, working memory, reasoning, and verbal
memory—remained broadly stable. Although the MMSE
score increased to 29/30 on March 22, 2024, it was 23/30
on January 27, 2025. Review of the record suggested that
reduced orientation performance at the later assessment
may have reflected transient inattention rather than definite
progression of global impairment, but this interpretation

remains uncertain.

A follow-up electroencephalogram (EEG) was obtained on
January 27, 2025, and showed reduced slow-wave activity
compared with the previous study (data not shown). P300

Il s dotore/0:30654/MicR 10228
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electroencephalogram (EEG) responses also changed over
time: responses at the frontopolar leads were reduced
(Figure 4B, blue arrow), whereas earlier P300 responses
were observed at the frontal, central, right parietal, and right
occipital leads (Figure 4B, black lines). These findings may
be compatible with changes in inhibitory network function;
however, the underlying mechanism cannot be determined

from a single case.

In the attention test, the heightened response observed
on May 22, 2023 (Figure 4C, red line) was reduced on
January 27, 2025 (Figure 4C, black line). In the Visual Space
Memory test, the heightened response observed on May
22,2023 (Figure 4D, red line) was also reduced on January
27, 2025 (Figure 4D, black line), although it remained
above the control response. These findings are compatible
with interval change in attention-related and visuospatial
electrophysiological measures during follow-up, but they do
not permit firm conclusions regarding treatment effect.

Coherence analysis of the P300 signals recorded on January
27, 2025, showed interval changes in frontal network
connectivity compared with baseline (Figure 4E). Although
these findings may be consistent with altered inhibitory
network function, any inference regarding GABAergic
neurogenesis or synaptic restoration remains speculative in

a single-case report.

On November 28, 2025, MRI showed a similar degree of
atrophy in the frontal and parietal cortex compared with the
prior study (Figures 2A and 2B). The sagittal reconstruction
of the right hemisphere also showed comparable atrophy
of the cingulate and prefrontal cortex, together with a
similar indentation of the corpus callosum (Figure 2D,
yellow arrows), relative to the earlier MRI (Figure 2C).
A coronal section through the prefrontal, hippocampal,
and parahippocampal regions likewise showed persistent
cortical and hippocampal atrophy, ventricular dilatation,
and widening of the Sylvian fissures (Figure 2F), similar
to the initial examination (Figure 2E). In contrast, in silico
endoscopy of the temporal lobe demonstrated interval
morphological changes in the left and right hippocampus
compared with the baseline images (Figures 3A-3D).
These findings may be compatible with localized structural
remodeling; however, they do not establish hippocampal
regeneration, and any relationship to cognitive performance

should be interpreted cautiously.

Clinical Course of Carotid Intraluminal Findings During
Proteolytic Treatment

For the carotid intraluminal findings, the proteolytic
treatment protocol was administered from May 22, 2023,
to March 22, 2024, and again from November 26, 2025, to
January 19, 2026, as described in the Method section. On
November 28, 2025, virtual endoscopy showed that the
previously observed intraluminal material was no longer
visible in either internal carotid artery (Figures 5B, 5D, and
5F). These imaging findings are compatible with interval
resolution of the lesions; however, their precise composition
cannot be determined from imaging alone. The lesions were
interpreted as thrombotic on the basis of their morphology
and vascular location, as previously described [13], despite
a D-dimer level within the reference range on May 22, 2023.
On November 26, 2025, the D-dimer level increased to
1.61 pg/mL, and the proteolytic protocol was resumed. On
January 19, 2026, follow-up virtual endoscopy again showed
no visible intraluminal material, although treatment was
continued because the D-dimer level remained elevated at
1.67 pg/mL.

IgG4 is generally considered to have anti-inflammatory or
functionally suppressive properties. Repeated SARS-CoV-2
mRNA vaccination has been reported to increase spike-
specific IgG4 responses, although the clinical significance
of this shift remains uncertain [15]. The patient began
experiencing swelling in the wrists and other joints
in 2023. On May 22, 2023, the patient had an elevated
rheumatoid factor (RF 22 [U/mL), bilateral wrist swelling,
and an increased 1gG4/I1gG3 ratio. These findings occurred
in parallel with rheumatoid arthritis-like symptoms;
however, their relationship remains uncertain. A cytokine-
based immunoregulatory approach was implemented. This
approach encompassed the administration of Renagen
Spleen, a formulation comprising porcine IL-10 that has been
purified from porcine spleen tissue, from January 27, 2025,
to November 25, 2025, as delineated in the Method section.
As shown in Figure 6, C-reactive protein (CRP) showed
a slight increase, whereas rheumatoid factor decreased
to within the reference range by November 25, 2025,
accompanied by improvement in joint symptoms. Although
these observations may be compatible with a potential
immunoregulatory effect of the treatment approach, no
causal inference can be drawn from a single case.

Il s dotore/0:30654/MicR 10228
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DISCUSSION

This case report describes a patient with Alzheimer’s
disease, carotid intraluminal findings, and rheumatoid
arthritis-like symptoms who underwent cytokine-based
therapy and a proteolytic treatment protocol. During
follow-up, interval changes were observed in hippocampal
morphology, electrophysiological measures including P300
EEG and coherence analysis, carotid intraluminal findings,
and rheumatoid arthritis-like symptoms. Because the
report is observational and limited to a single patient, these
findings should be regarded as hypothesis-generating rather
than confirmatory. The temporal clustering of multimodal
changes may support future investigation in complex
dementia-associated presentations.

APOE £4 and Electrophysiological Findings

Previous studies have suggested that patients with
Alzheimer’s disease (AD) who carry the APOE €4 allele
may show increased electrophysiological excitability on
P300 electroencephalogram (EEG), possibly reflecting
altered inhibitory network function [11]. In the present
case, hyperexcitable and temporally altered P300 responses
were observed following both frequent and target auditory
stimuli. These findings are compatible with prior reports
suggesting relative vulnerability of GABAergic circuits in
Alzheimer’s disease [11,16]. Coherence analysis also showed
changes in frontal network connectivity after treatment
(Figure 4E). Although the mechanism cannot be determined
from a single case, these observations may be consistent
with partial restoration of inhibitory neuronal function. Any
contribution of specific cytokine components, including HGF
and GCSF in Gabatrof (ADPK), remains hypothetical and

requires further investigation.
Hippocampal Morphological Findings During Follow-up

In this case report, although MRI showed no overt evidence
of cortical structural recovery, virtual endoscopic imaging

demonstrated interval morphological changes in both

hippocampi. As shown in Figure 3, tissue filling was observed
between the head and body of the hippocampus, involving
the previously eroded medial neck region and producing a
central opening-like morphology in the hippocampal head
(Figure 3C, 3D). These imaging findings are qualitatively
similar to our previous observations in Alzheimer’s
disease [11]. As previously discussed, this pattern may
be compatible with the known vulnerability of the medial
hippocampal head and dentate gyrus in Alzheimer’s disease
[11]. In this context, relative preservation of CA1-CA3
regions with greater involvement of the dentate gyrus has
been described in prior studies [17,18]. As illustrated in
Figure 7, the principal input to the hippocampus arises
from the entorhinal cortex, whereas major outputs are
conveyed through CA1l and the subiculum [19]. Although
the findings in Figure 3C and 3D may be consistent with
intrahippocampal structural change, no apparent recovery
was observed in the entorhinal cortex or subiculum in the
coronal temporal lobe section obtained on November 28,
2025 (Figure 2F). Accordingly, any inference that these
changes represent hippocampal neurogenesis remains
tentative. One possible interpretation is that the observed
changes reflect a localized or early-stage remodeling process
within the hippocampus rather than restoration of broader
afferent or efferent pathways. In this context, persistent
impairment of memory function would not be unexpected
[20]. Given that adult-born hippocampal neurons have been
implicated not only in memory but also in cognitive flexibility,
pattern separation, stress regulation, emotional control, and
social cognition [7,8,20], the improvements in cognitive
flexibility (Figure 1), attention-related hyperreactivity
(Figure 4C), and visuospatial memory testing (Figure 4D)
observed in this case may be compatible with functional
improvement, although they cannot be directly attributed to
neurogenesis. These findings may also be compatible with
broader hippocampal contributions to emotional regulation

in addition to memory-related processing [21,22].
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Figure 7. [llustrative schematic of possible pathways by which cytokines and exosome-derived components may relate to

hippocampal structural change and neuronal circuit remodeling. The figure was created using Figurelabs.ai.

Carotid Intraluminal Findings During Follow-up

In this case, virtual intravascular endoscopy demonstrated
interval disappearance of previously observed intraluminal
material along both carotid arteries after treatment with the
proteolytic enzyme complex SpikeZyme™. These imaging
findings are compatible with interval resolution of the
lesions; however, the precise composition of the material
cannotbe determined from imaging alone. The interpretation
in this report is based on morphological features including
protrusion into the vascular lumen, apparent attachment to
the endothelial surface (Figures 5A and 5E), and localization
within the internal carotid artery in the region shown in
Figure 5. Despite a negative D-dimer result on May 22, 2023,
the lesions were interpreted as thrombotic on the basis
of these imaging characteristics. On November 26, 2025,
the D-dimer result became positive, and SpikeZyme™ was

readministered, as shown in Figure 6.

It has been hypothesized that such intraluminal material
may form through aggregation and polymerization of
macromolecules, potentially including fibrin and other
proteinaceous components [13]. SpikeZyme™ is a plant-
derived combination of proteolytic enzymes developed
with the intended purpose of promoting proteolysis
8).

lumbrokinase,

of proteinaceous intraluminal material (Figure

The formulation contains nattokinase,
serratiopeptidase, fungal proteases, bromelain, and papain.
Although the temporal association between treatment and
disappearance of the intraluminal findings is notable in this
case, the mechanism of lesion formation and resolution
remains uncertain and cannot be established from a single

case report.
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material. The figure was created using Figurelabs.ai.

Arthritis-Like and

Immunological Findings

Rheumatoid Symptoms

As illustrated in Figure 9, the present case developed
rheumatoid-like symptoms during the clinical course,
together with elevation of rheumatoid factor (Figure 6). Case
reports and reviews have described new-onset arthritis,
rheumatoid arthritis, and disease flares after SARS-CoV-2
vaccination; however, a causal relationship has not been
established [23]. Therefore, the present findings should be
interpreted as a temporal association rather than evidence
of vaccine-induced rheumatoid disease. Regulatory T
cells (Tregs) play a central role in maintaining immune
tolerance [24,25]. In rheumatoid arthritis, abnormalities
in Treg number and/or function have been reported, and
such dysregulation may contribute to persistent synovial
inflammation and impaired self-tolerance. In particular
disruption of the Th17/Treg balance is thought to promote
chronic inflammatory responses in RA [26,27]. Repeated
SARS-CoV-2 mRNA vaccination has been reported to alter

spike-specific 1gG subclass responses, including increased
IgG4 responses, although the clinical significance of this
shift remains uncertain [15,28]. In this case, an increase in
the IgG4/1gG3 subclass ratio was observed during follow-
up (Figure 6). This serological change occurred in parallel
with the development of rheumatoid-like symptoms and
rheumatoid factor positivity; however, the relationship
between these findings remains uncertain. Although IL-
10-related immune regulation and Treg-based therapeutic
strategies are of considerable interest, their clinical
significance remains to be fully established [26]. In this case,
porcine IL-10 purified from porcine spleen was administered,
and improvement in clinical symptoms of arthritis, including
joint swelling, was observed together with normalization of
rheumatoid factor (Figure 6). Although this observation may
suggest a potential immunoregulatory effect, the finding
should be interpreted cautiously in light of the single-case

design.
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Figure 9. [llustrative schematic of immune dysregulation and rheumatoid arthritis-like manifestations discussed in this

case, shown in the context of temporal association with repeated COVID-19 mRNA vaccination. The figure was created

using Figurelabs.ai.

Integrated Synergistic Regenerative and
Immunomodulatory Strategy

This report describes a complex translational clinical
observation involving a patient with Alzheimer’s disease,
rheumatoid arthritis-like manifestations, and thrombotic
vascular pathology who received an integrated regenerative
and immunomodulatory treatment strategy including
HGEF, progranulin, IL-10, miR-124, miR-146a, IGF-1/IGF-2,
irisin, and juvenile porcine cardiac-derived regenerative
signals (Figure 10). Collectively, these cytokines and
exosome-derived components may contribute to a
multifaceted biological response involving neuroprotective,

immunoregulatory, and vascular reparative processes.

Based on their known or proposed biological activities, HGF,
progranulin, miR-124, IGF-1/IGF-2, and irisin may have
contributed to mechanisms relevant to neurodegeneration
in Alzheimer’s disease [29-33]. Similarly, HGF, progranulin,
IL-10, miR-124, miR-146a, and irisin may have supported
immunomodulatory processes relevant to rheumatoid
arthritis-like manifestations [34-37]. In addition, HGF, IL-
10, and SDF-1 may have contributed to biological processes
relevant to vascular repair, endothelial protection, and
thrombo-inflammatory pathology [38,39]. However, these
interpretations remain hypothetical and should be regarded

as exploratory in the context of a single-case observation.
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Figure 10. Conceptual schematic summarizing the combined regenerative and immunomodulatory framework discussed
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CONCLUSION

In this case report, a 79-year-old female patient with
the APOE €4/¢4 genotype was presented with cognitive
impairment and diagnosed with Alzheimer’s disease. The
patient also exhibited carotid intraluminal findings and
symptoms reminiscent of rheumatoid arthritis. During
follow-up after cytokine-based therapy and a proteolytic
treatment protocol, interval changes were observed in
hippocampal morphology, carotid intraluminal findings,
and rheumatoid arthritis-like symptoms. Although a single
case does not permit causal inference, this report provides
descriptive multimodal observations that may inform future
in complex dementia-

hypothesis-driven investigation

associated presentations.
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