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ABSTRACT
Introduction: Stem cell-based therapies for Parkinson's disease (PD) represent a promising fron-
tier in regenerative medicine. This study assesses the efficacy of regenerative treatments, specifi-
cally platelet-rich plasma (PRP) and peripheral blood-derived very small embryonic-like (PBD-VSEL)
stem cell therapy, in managing PD.Methods: A quasi-experimental study design was employed,
involving 50 PD patients divided into two cohorts. Group A (n = 25) received only standard ther-
apy, while Group B (n = 25) received the addition of PRP and PBD-VSEL stem cell therapy to the
standard treatment. The primary outcomesmeasured were changes in the Unified Parkinson's Dis-
ease Rating Scale (UPDRS) and the Parkinson's Disease Questionnaire-39 (PDQ-39) scores. Results:
The average age was 61.40 years in Group A and 62.16 years in Group B. At baseline, both groups
exhibited comparable UPDRS and PDQ-39 scores. However, at the 6-month follow-up, Group B
demonstrated greater improvement in PDQ-39 scores (64.16± 5.44) compared to Group A (71.64
± 10.68). After one year, Group B presented significantly reduced UPDRS (60.80± 5.85) and PDQ-
39 (59.88± 5.12) scores relative to Group A (69.44± 9.67 and 66.52± 5.52), highlighting superior
enhancements in motor function and quality of life for Group B. Conclusion: The findings suggest
that PRP and PBD-VSEL stem cells from peripheral blood may offer a viable adjunctive treatment
for Parkinson's disease. Nonetheless, additional research is essential to elucidate the mechanisms
underlying cell therapy and substantiate its clinical application. Cell transplantation appears to be a
safer and more efficacious strategy for treating Parkinson's disease. The management of advanced
PD patients requires careful decision-making, including the introduction of new pharmacothera-
pies and adjustments to levodopa dosages. Larger studies with extended follow-up periods are
necessary to confirm these results.
Keywords: Parkinson's disease, PRP, Stem cells, Unified Parkinson's Disease Rating Scale, Prognosis

INTRODUCTION
Parkinson’s disease (PD) is a neurodegenerative dis-
order characterized by the degeneration of mesen-
cephalic dopaminergic neurons within the substantia
nigra, leading to symptoms such as bradykinesia, rest-
ing tremor, and rigidity predominantly affecting the
body’s central nervous system (CNS) related to motor
control1. Over the past 25 years, the prevalence of PD
has increased twofold. On a global scale, PD-related
disability and mortality rates are rising more rapidly
compared to other neurological conditions1,2. PD
can be classified into juvenile, early, or late-onset cat-
egories. Juvenile cases are rare, usually familial, and
often associated with mutations in the Parkin gene3.
Generally, PD impacts approximately 1% of the pop-
ulation over the age of 60 and 4% of individuals over
the age of 804. The clinical manifestations of PD are a

consequence of dopamine deficiency and the progres-
sive degeneration of dopaminergic neurons (DAn)5,6.
The neurodegenerative effects of PD may extend be-
yond motor functions, affecting both motor and non-
motor regions of the body 7. The primary patholog-
ical feature of this neurodegeneration is the loss of
dopaminergic neurons in the substantia nigra pars
compacta, resulting in reduced dopamine levels in the
neostriatum8,9.
L-DOPA (L-3,4-dihydroxyphenylalanine), a precur-
sor to dopamine, serves as the primary therapeutic
agent for PD, providing immediate symptomatic re-
lief. However, it often leads to motor fluctuations
after 5-10 years of use10. Although levodopa re-
mains the gold standard treatment for symptom re-
lief, developing neuroprotective strategies is essential
for creating therapies that more specifically target the
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underlying pathology 11. As neurodegeneration ad-
vances, significant alterations occur in both brain and
body, with organs, tissues, and cells communicating
these changes via systemic signaling pathways12. De-
spite L-DOPA administration, PD patients may ex-
perience refractory dyskinesia. Newer treatments,
such as dopamine agonists and deep brain stimula-
tion, help address these challenges but do not prevent
disease progression or alleviate symptoms resulting
from non-dopaminergic pathologies13.
Numerous clinical trials have demonstrated that
plasma administration can enhance cognitive func-
tion in aging rodents14–16. This suggests that circu-
lating plasma components can ameliorate cognitive
and disease-related symptoms17. This has encour-
aged the exploration of blood products and their ac-
tive components for treating various disorders, par-
ticularly those related to dementia or neurodegener-
ation. The limitations of pharmaceutical interven-
tions have spurred interest in developing alternative
treatments18. Human embryonic dopaminergic neu-
rons have been investigated in clinical trials for cell re-
placement therapy with some success19,20. However,
promising clinical results and evidence of graft sur-
vival remain limited. Intracerebral xenografts require
strict immunosuppression and pose a risk of trans-
mitting animal viruses21. The loss of midbrain neu-
rons implies that regenerating a single brain region
with new cells may mitigate these deficits, position-
ing PD as a pioneer in cell-based therapy 22. Due to
the non-targeted and non-physiological distribution
of dopamine in the brain, current therapies, although
alleviating pyramidal symptoms, have significant side
effects18,23. As dopamine deficiency underlies PD
symptoms, cell transplantation offers potential symp-
tomatic relief without the pyramidal and neuropsy-
chiatric side effects associated with dopaminergic
drugs24. Over the last twenty years, regenerative cell
therapy has opened unprecedented avenues for in-
novative strategies to combat neurodegenerative dis-
eases25.
Human stem cells, specifically multipotent region-
specific and pluripotent embryonic stem cells, are
considered potential sources of dopaminergic neu-
rons for PD treatment through cell transplanta-
tion26. These transplanted neurons must meet cer-
tain criteria, including proper synthesis and release of
dopamine, reinnervation of the striatum, and mitiga-
tion of motor symptoms27. Very small embryonic-
like cells (VSELs), identified as putative pluripotent
stem cells in human umbilical cord blood (HUCB)
and mouse bone marrow, hold significant promise
for regenerative medicine applications28,29. Recent

studies suggest that effective dopaminergic neurons
should express the G-protein-coupled inward rec-
tifying K+ channel subunit (Girk2), predominantly
found in the substantia nigra pars compacta30. Stem
cell-based therapies offer a promising pathway for de-
veloping effective regenerative medicine benefiting a
broad population14,31. Despite limited research on
the use of PRP and PBD-VSEL stem cells for PD treat-
ment, stem cells are likely to find clinical applica-
tion soon. While progress remains gradual, several
promising clinical trials are underway, indicating that
stem cell therapy may soon be viable for PD manage-
ment. The current study aims to assess the efficacy of
PRP and stem cell therapies in managing PD.

METHODS
Patient Enrollment with Inclusion and Ex-
clusion Criteria
This quasi-experimental study received approval from
the Research Ethics Committee at The University
of Lahore, Pakistan (IRB-SPRM-2020-2), with in-
put from a review committee comprised of expert
neurologists and neuropathologists from the Univer-
sity of Jeddah and King Abdulaziz University in Jed-
dah, Saudi Arabia. Informed written consent was
obtained from either the patient or the patient’s le-
gal guardian if the patient was unable to commu-
nicate. The study is registered at ClinicalTrials.gov
(NCT06142981), which can be accessed at https://cli
nicaltrials.gov/study/NCT06142981. All participants,
clinically diagnosed with Parkinson’s Disease (PD),
were referred from the Institute of Neurosciences, La-
hore, Pakistan (Figure 1). The sample size calcula-
tion, using a 21.7% prevalence rate of PD, a mar-
gin of error of 8%, an 80% confidence level, and a
10% dropout rate, resulted in an estimated sample
size of 50 participants32. Patients were comprehen-
sively briefed about the treatment procedures, inclu-
sive of potential risks, benefits, complications, and
long-term effects. Data on each patient’s medical
history, PD stage, symptom characteristics, previous
treatments, and comorbidities were collected through
interviews and retrospective chart reviews. Follow-
ing treatment, participants were monitored over two
years. Inclusion criteria focused on individuals with a
PD diagnosis spanning 4 to 10 years, aged 50 to 70, of
either gender, and on stable treatment regimens. Ex-
clusion criteria ruled out individuals with gout, con-
gestive heart failure, renal failure, uncontrolled atrial
fibrillation, stroke, anaphylaxis, coagulopathies, and
those with clinical suspicion or confirmed diagnosis
of atypical Parkinsonism or essential tremor.
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Figure 1: Patient’s enrolment and follow-up. Patient enrollment in the consort diagram is shown at baseline,
6th month, and 1 year of treatment.

Clinical Assessment of PD Treatment Re-
sponse

Neurologists conducted clinical assessments using
recognized scales to evaluate the response to PD treat-
ment. The primary tool utilized was the Unified
Parkinson’s Disease Rating Scale (UPDRS), a promi-
nent rating scale from the 1980s for tracking PD pro-
gression2. Additionally, the self-report Parkinson’s
Disease Questionnaire–39 (PDQ-39) was employed,
which is a specific health status questionnaire for PD
encompassing 39 items, asking participants to rate the
frequency of experienced difficulties related to their
PD on a five-point scale33.

Treatment Method
The study enrolled 50 patients, split into two equal
groups. Group A (n = 25) received standard Parkin-
son’s disease therapy, while Group B (n = 25) was
treated with Standard Therapy plus Regenerative
Medicine (PRP and PBD-VSEL Stem Cell Therapy).
Post initial clinical assessment by neurologists, pa-
tients were enrolled in a treatment plan and, following
cognitive and laboratory testing, scheduled for treat-
ment infusion within two weeks (Figure 1). Group
A received a daily dose of 300 mg levodopa, adminis-
tered over three doses and adjusted based on individ-
ual response, alongside lifestyle modification therapy.
Group B received PRP injections at four acupunc-
ture points (ST36 and GB 34, bilaterally)34–36, fol-
lowed by PBD-VSEL stem cell administration at these
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points post-PRP sessions, with some patients receiv-
ing intra-discal injections for targeted spinal inter-
vention to enhance regenerative outcomes. Follow-
ing PRP sessions, patients were re-evaluated by neu-
rologists, with PBD-VSEL stem cell therapy adminis-
tered at the 90-day mark. Evaluations continued at 3-
month intervals, with PRP booster doses provided at
6 and 9 months post-cell therapy, followed by annual
evaluations and monitoring for side effects.

Single Syringe Method for PRP Isolation
from Blood
Venous blood drawn was centrifuged at 2800 rpm for
10 minutes using a soft spin, dividing into 60 mL and
140 mL portions. From the 60 mL portion, 10–12 mL
PRP was extracted and combined with the remaining
140 mL autologous blood. During sessions, 4 mL of
PRP mix was injected at four acupuncture sites.

Peripheral Blood-Derived Very Small
Embryonic-Like (PBD-VSEL) Stem Cells
Preparation and Regimen
120mLof peripheral venous bloodwas drawn for pro-
cessing. 30 mL was used for VSEL isolation, with
remaining blood discarded after plasma separation
or reserved for further analysis. VSELs isolated via
centrifugation at 600×g and 1200×g steps, were pu-
rified, exposed to monochromatic light to boost re-
generative potential before re-administration. Post-
isolation, sterility tests were done to ensure the ab-
sence of contamination before injection, with eval-
uations on cell viability using a Muse Cell Analyzer
(Merck, Millipore, USA). Internal tests showed sta-
ble cell count and viability for 24 hours at 2-8◦C. The
corrected mention aligns with study goals. Injection
procedures adhered to sterile standards with live C-
arm fluoroscopic guidance and consistent physician
oversight. Post-procedural follow-up assessed infec-
tion risk and pain management efficacy 37,38.

Primary Outcome and Statistical Analysis
Follow-ups for both groups were conducted at base-
line, the 6th month, and 1-year intervals. Primary
outcomesmeasured improvements via UPDRS, as the
main scale for PD progression, and PDQ-39 health
questionnaire responses. Data analysis was done us-
ing SPSS 25.0 with differences assessed via indepen-
dent sample t-tests, with significance set at p ≤ 0.05.
ANOVA analysis contributed to statistical validation.

RESULTS
The study involved 50 patients, equally divided into
Group A (n = 25) and Group B (n = 25). The mean

age was 61.40 years in Group A and 62.16 years in
Group B. The average duration of Parkinson’s dis-
ease was comparable between the groups, with 7.32
years in Group A and 6.76 years in Group B, indicat-
ing that both groups had experienced the disease for
similar periods. Gender distribution was also sim-
ilar, with Group A comprising 60% males and 40%
females, whereas Group B included 64% males and
36% females. A notable difference was observed in
family history, with 28% of Group A reporting a fam-
ily history of Parkinson’s disease compared to 60%
in Group B. In terms of motor subtype dominance,
tremor-dominant patients were more prevalent, es-
pecially in Group B (80%) as opposed to Group A
(64%). In contrast, Group A had a higher proportion
of patients with postural instability and gait difficulty
(36%) compared to Group B (20%) (Table 1).

Effectiveness of treatment
The comparison of outcomes between Group A and
Group B revealed notable differences over time. Ini-
tially, the UPDRS scores (Unified Parkinson’s Disease
Rating Scale) were similar, with Group A averaging
99.52± 13.60 andGroup B 96.36± 16.86, a difference
that was not statistically significant (p = 0.469). The
baseline PDQ-39 scores (Parkinson’s Disease Ques-
tionnaire) were also similar, with Group A at 74.24±
8.55 and Group B at 76.0 ± 9.35, with no significant
difference (p = 0.491).
At the 6-month follow-up, UPDRS scores showed im-
provement in both groups, with Group A at 88.60
± 13.46 and Group B at 82.92 ± 15.0, although
the difference remained statistically insignificant (p =
0.165). There was, however, a significant improve-
ment in PDQ-39 scores at 6 months, with Group
B showing a greater reduction (64.16 ± 5.44) than
Group A (71.64 ± 10.68), resulting in a statistically
significant difference (p = 0.003). By the 1-year
follow-up, the differences between the groups became
more prominent. Group B had significantly lower
UPDRS scores (60.80 ± 5.85) compared to Group A
(69.44 ± 9.67), with the difference achieving statisti-
cal significance (p = 0.000). Similarly, PDQ-39 scores
also improved more in Group B (59.88 ± 5.12) than
in Group A (66.52 ± 5.52), with a significant differ-
ence (p = 0.000). These findings suggest that Group
B showed greater improvements in both motor func-
tion and quality of life over time compared to Group
A (Table 2). A significant main effect of time was
observed, F(1.694, 81.292) = 80.683, p < 0.001, η2 =
0.627, indicating overall improvement in motor func-
tion. However, the time × group interaction was not
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Figure 2: Gender-based comparison of UPDRS and PDQ-39 at different follow-ups.

Table 1: Demographics and clinical assessment of patients

Group A Group B

Age (Mean +SD) 61.40+4.70 62.16+6.61

Duration of disease (years) 7.32+1.99 6.76+1.66

Gender f (%) f (%)

Male 15(60.0) 16(64.0)

Female 10(40.0) 9(36.0)

Family history

Yes 7(28.0) 15(60.0)

No 18(72.0) 10(40.0)

Motor Subtype dominant

Postural instability and gait difficulty (PIGD) 9(36.0) 5(20.0)

tremor-dominant (TD) 16(64.0) 20(80.0)

Specific Area of Motor Symptoms

Head 7(28.0) 8(32.0)

Arm 14(56.0) 13(52.0)

Leg 4(16.0) 4(16.0)

7240



Biomedical Research and Therapy 2025, 12(3):7236-7245

Table 2: Comparison of UPDRS and PDQ-9 at different follow-ups

Variable Groups Mean+ SD P-value

UPDRS at baseline Group A 99.52+13.60 0.469

Group B 96.36+16.86

PDQ-39 at baseline Group A 74.24+8.55 0.491

Group B 76.0+9.35

UPDRS at 6th Month Group A 88.60+13.46 0.165

Group B 82.92+15.0

PDQ-39 at 6th Month Group A 71.64+10.68 0.003*

Group B 64.16+5.44

UPDRS at 1 Year Group A 69.44+9.67 0.000*

Group B 60.80+5.85

PDQ-39 at 1 Year Group A 66.52+5.52 0.000*

Group B 59.88+5.12

Results from the Independent Sample t-test, P-value <0.05 was considered as significant*
The Unified Parkinson’s Disease Rating Scale (UPDRS). Self-report Parkinson’s Disease Questionnaire–39 (PDQ-39)

significant, F(1.694, 81.292) = 0.551, p = 0.550, η2 =
0.011, suggesting similar changes over time in both
groups. Pairwise comparisons with Bonferroni ad-
justment showed significant UPDRS score improve-
ments between baseline and 1 year (p < 0.001), with
no significant differences at 6 months (p = 0.115).
The repeated measures ANOVA for PDQ-39 scores
showed a significant main effect of time (F(1.954,
93.798) = 30.810, p < 0.001, η2 = 0.391), indicating
substantial improvement in quality of life over time.
Additionally, a significant time × group interaction
(F(1.954, 93.798) = 11.740, p < 0.001, η2 = 0.197) sug-
gests variation in improvement extent between treat-
ment groups, with Group B experiencing greater ben-
efits in quality of life over time (Tables 3 and 4 ).

Gender-based comparison and follow-up
The gender-based comparison of UPDRS and PDQ-
39 scores at baseline, 6 months, and 1 year showed no
statistically significant differences between males and
females (p > 0.05). At baseline, males had amean UP-
DRS score of 94.74, while females had a higher score
of 103.16. For PDQ-39, males scored 73.71, and fe-
males scored 77.42. By the 6-month mark, UPDRS
scores improved for both genders, with males scoring
85.52 and females 86.16, while PDQ-39 scores were
nearly identical, at 69.90 for males and 69.43 for fe-
males. By the 1-year follow-up, UPDRS scores fur-
ther improved, with males at 65.06 and females at
65.21. PDQ-39 scores at 1 year also showed minimal

difference, with males at 63.19 and females at 63.21.
Overall, both genders showed improvements in mo-
tor function and quality of life, but the absence of sig-
nificant differences indicates that gender did not sub-
stantially affect these outcomes (Figure 2).

DISCUSSION
Over a two-year period, most Parkinson’s Disease
(PD) patients remained stable, exhibiting mild to
moderate symptoms and maintaining physical in-
dependence according to specific tests and patient
surveys. The Parkinson’s Disease Questionnaire-39
(PDQ-39) results demonstrated a moderate impact
of PD on functioning and well-being, aligning with
previous studies33. Management of PD primarily in-
volves medication, with L-dopa being the most fre-
quently prescribed drug available in various forms.
Another treatment option is deep brain stimulation
(DBS) surgery, although it is not regarded as the op-
timal solution39. It is crucial to recognize that these
treatments solely manage symptoms without address-
ing the disease’s underlying biology, offering a long-
term solution, or halting the progression of degen-
eration40. Stem cells represent a promising avenue
for dopamine (DA) regeneration, prompting ongo-
ing research efforts aiming to develop more effec-
tive treatments for PD41. Platelet-rich plasma (PRP),
as a novel therapeutic hypothesis for central ner-
vous system disorders, offers several advantages. De-
rived from autologous blood, PRP minimizes infec-
tion and immune rejection risks. The formulation’s
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Table 3: RepeatedMeasures ANOVA Results for UPDRS Scores

Effect SS df MS F p-value Partial η2

Time 27,525.240 1.694 16,252.686 80.683 <0.001 0.627

Time× Group 188.093 1.694 111.062 0.551 0.550 0.011

Error (Time) 16,375.333 81.292 201.439 — — —

Table 4: RepeatedMeasures ANOVA for PDQ-39 score

Effect SS df MS F p-value Partial η2

Time 4,164.520 1.954 2,131.146 30.810 <0.001 0.391

Time× Group 1,586.813 1.954 812.034 11.740 <0.001 0.197

Error (Time) 6,488.000 93.798 69.170 — — —

simplicity and cost-effectiveness facilitate clinical ap-
plication. Additionally, platelet-rich growth factors
(PRGFs) enhance neurotrophic effects by promoting
natural recombination with other growth factors. As
an indigenous tissue engineering scaffold, PRG also
ensures biocompatibility 42.
Our research revealed that PRP and peripheral blood-
derived viable stem cell-enriched leukocytes (PBD-
VSEL) stem cell therapy resulted in significant im-
provements in depressive symptoms, quality of life,
and symptom relief. Baseline Unified Parkinson’s
Disease Rating Scale (UPDRS) scores averaged 97.3±
14.9, which significantly decreased at both 1-year and
2-year follow-ups (72.9± 9.7 and 64.5± 10.0, respec-
tively), indicating notable patient condition improve-
ment after treatment. These outcomes were compara-
ble to a prospective pilot study assessing the effects of
a single-dose unilateral transplantation of autologous
bone marrow-derived mesenchymal stem cells (BM-
MSCs) in PD patients, which reported patient follow-
up ranging from 10 to 36 months with an average
baseline UPDRS score of 65 ± 22.06. Findings high-
lighted that 3 out of 7 patients consistently improved
their UPDRS scores over time, reflecting a total im-
provement of 22.9% from baseline43. In another
study, embryonic dopamine neurons were employed
in PD treatment, with patients randomly assigned
to either receive nerve cell transplants or undergo a
placebo operation. At the one-year follow-up, mean
(SD) improvement or worsening ratings on the over-
all scale were 0.02 ± 1.1 in the transplant group and
-0.41 ± 1.7 in the placebo group. Younger transplant
recipients notably experienced greater improvement
in UPDRS ratings compared to the placebo group
(P = 0.01)24. Current findings were consistent with
a meta-analysis regarding cellular treatment’s impact
on motor symptoms in PD patients before and after
cell transplantation, indicating symptomatic relief 44.

Current study results indicate a baseline PDQ-39
score of 75.1 ± 8.62, which progressively improved
at 1 and 2 years post-treatment (43.9 ± 9.85 and
30.3 ± 8.91, respectively) with statistically significant
enhancement (p < 0.05). Additionally, patients re-
ported significant improvement in the Hospital Anx-
iety and Depression Scale (HADS), with a substan-
tial decrease in anxiety post-treatment (p < 0.05).
Comparative analysis with another study evaluating
autologous mesenchymal stem cell (MSC) therapy’s
effectiveness in ameliorating both motor and non-
motor symptoms of PD showed a 9% reduction inUP-
DRS scores post-treatment. Additionally, the study
indicated improved sleep quality, reduced daytime
drowsiness, and elevated mood, with a 44% improve-
ment inmood and decreased depressive symptoms af-
ter threemonths (P = 0.01). ThePDQ-39 scale also re-
flected statistically significant quality of life enhance-
ment (P = 0.003), with the desired outcomes persist-
ing for three months post-transplant (P = 0.01)45.
Findings demonstrate significant enhancements in
UPDRS and PDQ-39 scores for Group B at the 1-
year mark, underscoring the efficacy of combining
standard therapy with regenerative medicine (PRP
and PBD-VSEL stem cells). However, the absence
of significant UPDRS alterations at 6 months sug-
gests delayed motor improvement, which may be at-
tributed to the gradual neuroprotective effects of PRP
and PBD-VSEL stem cells. These therapies facilitate
dopaminergic neuron survival, synaptic plasticity en-
hancement, and axonal remodeling, processes inte-
gral to functional recovery over time46. Addition-
ally, neuroinflammation and oxidative stress modu-
lation by these therapies potentially contribute to sus-
tained long-term improvements rather than immedi-
ate symptom alleviation47.
Future investigations should focus on neuronal re-
pair biomarkers and imaging-based synaptic change
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assessments to further elucidate underlying mecha-
nisms. Although stem cell therapy seeks to replenish
dopaminergic neurons in the substantia nigra, differ-
entiation and integration into functional neural cir-
cuits is a gradual process. This delay may elucidate
why UPDRS improvements manifest over time. Re-
search suggests that mesenchymal stem cells (MSCs)
and other regenerative therapies activate endogenous
repair mechanisms, which require prolonged periods
to translate into clinical benefits.
Transplantation in PD patients showed no significant
adverse effects, with patients exhibiting consistent im-
provements in their UPDRS scores. The treatment
was deemed safe and effective, albeit the uncontrolled
study design did not confirm efficacy. There is an ur-
gent need for larger-scale trials to establish effective-
ness38.
Acknowledgment of study limitations is essential.
Treating advanced PD is challenging due to levodopa-
associated complications, patient age, comorbidities,
polypharmacy, and diverse motor and non-motor
symptoms. The small sample size limits result gen-
eralizability, and the study’s focus on motor symp-
tom severity in PDmay oversimplify the disease com-
plexity. Although a reduction in UPDRS scores from
97.3 to 64.5 over two years suggests substantial mo-
tor function improvement, the study insufficiently in-
vestigates surrogate indicators, such as neuroimag-
ing data or biomarkers, which could provide a more
comprehensive assessment of disease progression and
treatment efficacy.

CONCLUSIONS
Our research indicates that PRP and PBD-VSEL stem
cells derived from peripheral blood can be combined
for the treatment of Parkinson’s Disease (PD). How-
ever, to fully understand the potential mechanisms of
cell therapy and to facilitate the application of cell-
based therapies in clinical settings, further research
is necessary. According to the study’s findings, cell
transplantation represents a pioneering approach to
treating PD, offering greater safety and effectiveness
compared to earlier treatments. Despite the availabil-
ity of various therapeutic options beyond standard
dopamine replacement therapy, managing patients
with advanced Parkinson’s disease remains challeng-
ing. Clinicians and patients must decide when to
introduce new medications into treatment regimens,
adjust levodopa dosages, and select the most appro-
priate advanced therapies. To validate these findings,
studies with larger sample sizes and extended follow-
up periods are needed.
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