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Issue Highlights

This issue presents three original contributions spanning acute cerebrovascular care, movement
disorders, and headache medicine, each addressing clinically relevant questions with direct implications
for everyday neurological practice.

Keramida et al. focus on blood pressure management in acute intracerebral hemorrhage,
evaluating the use of intravenous clevidipine compared with standard antihypertensive regimens. In
this prospective case-control cohort, clevidipine demonstrated high efficacy in rapid blood pressure
control, achieving target systolic values within hours as monotherapy, without the need for additional
agents. Importantly, treatment with clevidipine was associated with a significant reduction in hematoma
volume at 24 hours, contrasting with stable/increased volumes in the control group. Hematoma
retraction is rare in the acute phase and associated with intraventricular hematoma expansion; this
finding may also be related to the small number of patients. Still, no serious adverse events were
observed, underscoring the favorable safety profile of this ultrashort-acting calcium channel blocker
in the hyperacute ICH setting. Although functional outcomes at three months were similar between
groups, these findings support clevidipine as a safe and effective option for acute hypertension control
despite its higher cost compared to standard calcium-channel blockers, with potential benefit in
limiting early hematoma evolution, warranting confirmation from larger ongoing prospective studies
(CLUTCH trial; NCT06402968).

Tsimpiktsioglou et al. present real-world data on eptinezumab for migraine prevention. In a
cohort of patients with episodic and chronic migraine, most of whom had failed multiple prior preventive
therapies, eptinezumab led to substantial reductions in monthly migraine days, pain intensity, and acute
medication use, alongside marked improvements in disability and quality-of-life indices. Notably, the
magnitude of benefit closely mirrors that reported in the PROMISE-1 and PROMISE-2 trials, confirming
the reproducibility of efficacy in routine clinical practice. By confirming landmark trial results in a Greek
patient population, this study supports the integration of eptinezumab into migraine care pathways,
particularly for patients with high disease burden and unmet therapeutic needs.

Deligiorgi et al. address voice and swallowing dysfunction in Parkinson’s disease and
atypical parkinsonian syndromes, introducing a novel and clinically meaningful approach that
integrates detailed voice assessment as a window into dysphagia risk in both groups of patients.
Through combined perceptual, acoustic, and patient-reported measures, the authors demonstrate that
specific voice parameters differ not only between patients and controls, but also between dysphagic
and non-dysphagic individuals. The identification of fundamental frequency variability as a potential
marker of swallowing impairment highlights the conceptual and practical link between phonation
and deglutition, offering a non-invasive adjunct to clinical screening. This work strengthens the role
of structured voice analysis in the multidisciplinary evaluation of parkinsonism and opens new avenues
for early identification of patients at risk of aspiration.

Together, these three contributions from Greek centers exemplify how carefully conducted clinical
research, ranging from acute stroke management to chronic neurological disease, can directly inform
and refine patient-centred neurological care.

Safouris Apostolos,

Assistant Professor of Neurology

Second Department of Neurology, “Attikon” University Hospital, National and Kapodistrian
University of Athens
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ApOpa...
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vV anowewv kai Béoewv tou ouyypapéa and ty Zuviakukn Emitponn n ty ENE»

«TO MEPIEXSIEVO TWV KATaxwpnoewy gival EUBUVN TV ETAIPEIDY MOU avapepovial
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Kai va ts kpatouv oTo Mpoowriiko TOUS apxeio»
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PRELIMINARY DATA FROM CLEVIDIPINE
ADMINISTRATION VERSUS OTHER ANTIHYPERTENSIVE
TREATMENTS IN PATIENTS WITH ACUTE HYPERTENSIVE
INTRACEREBRAL HEMORRHAGE

Anna Keramida', Angeliki-Erato Sterpi', Zafeirenia Vlakou', Georgia Papagiannopoulou’, Aikaterini Theodorou', Panagiota-Eleni
Tsalouchidou', Lina Palaiodimou’

' Second Department of Neurology, National and Kapodistrian University of Athens, School of Medicine, ATTIKON University Hospital,
Athens, Greece

ABSTRACT

Background and Aims: Intracerebral haemorrhage (ICH) has been associated with worse functional
outcome and increased mortality, related to hematoma volume and expansion. Blood pressure (BP) reduction
may attenuate hematoma expansion. We sought to investigate whether clevidipine, an intravenous
administered calcium-channel blocker, achieved better ICH volume reduction and better functional outcome
in patients with hypertensive ICH compared to standard-of-care antihypertensive treatment. Methods:
This is a prospective case-control study, assessing the clinical severity, the hematoma size differentiation
and the clinical outcome in patients with hypertensive ICH, who received intravenous clevidipine in the
acute phase versus standard-of-care antihypertensive treatment (clonidine and/or labetalol). Results: This
study included forty-four ICH patients (clevidipine-group: 17 - controls: 27). There was no difference in
demographic characteristics and admission National Institutes of Health Stroke Scale (NIHSS) score. A
statistically significant ICH volume change on 24h follow-up brain computed tomography was observed in
the clevidipine group (11.8% reduction vs 0.4% increase in the control-group; p-value: 0.04). Moreover,
a non-significant trend towards NIHSS-score improvement at discharge was observed in clevidipine group
[ANIHSS score 4 (1-7) in the clevidipine group vs 2 (0-4) in the control group], whereas functional outcomes
and mortality at 3 months were similar. No serious adverse events were detected among patients treated
with clevidipine. Conclusions: The present study highlights that clevidipine represents a safe and effective
alternative in terms of hypertension control among ICH patients in the acute phase. However, these
findings, indicating superiority of clevidipine, require confirmation in larger studies.

Key-words: intracerebral hemorrhage, clevidipine, antihypertensive agents, hematoma.

NMPOKATAPKTIKA AEAOMENA ANO TH XOPHIHZH KAE-
BIAIMINHZ ENANTI AOINMQN ANTIYTMEPTAZIKQN £THN
EKBAXH AZOENQN ME OZEIA ENAOEIKE®AAIKH Al-
MOPPATIA YINEPTAZIKHZ AITIOAOTIAZ

Awva Kepapiba', Ayyenikn-Epat Stépnn’, Zageipévia BAakoU', lcwpyia ManayiavvornodAou’, Aikatepivn Beobwpou’, Mavayidta ENévn
Toanouxibou', Aiva Madaiobnpou’

B’ Neuponoyikn Knvikri EQvikoU kai KarobiotpiakoU Maveniotuiou ABnvayv, lMaveriotnuiako levikd Noookopegio «Attikdv», ABhva,
EAAdba

NEPINAHWH

lotopik6: Ytnv evboeykepanikn aipgoppayia (EA), o dykos Kal n €néktacn Tou aIPaThpatos oxetdovial Je
au&npévn Bvnaipdtnta kai duopevéatepn Aeitoupyikh ékBaon. H peiwon ts aptnplakis nieons evoéxetal va
nepIopioel TNy €NEKTACN TOU AIMATOUATOS. ZKonos tns napouoas penétns ival n diepelivnon tns anotene-
opaukétntas ins kAERISINIVNS ws Npos tn peiwon tou dykou tns alpoppayias kal tn Betiwon tns Asitoupyl-
Kns ékPaaons os aobeveis pe EA uneptaoikns aiuofoyias, oe oUyKpIion Pe Tn cuvhBn avulnePTacikn aywyn.
Mé£Boboi: Mpodkeital yia npoontkn PeNETN aoBevv-paptipwy Pe atdxo v aglondynon wns kAvikNs Ba-
putNTas, s petaBonins tou GyKou ToU aIPatdpatos Kal s KAIVIKAS ékBaons o aoBeveis pe UNEPTATIKAS
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aruonoyias EA, ol onoiol éAapav evbopiéRia kAePidinivn katd tnv ofeia pdaon, cuykpitikd pe acBeveis nou
¢daPav v kaBigpwpévn avulneptacikn aywyn.

Anotedéopata: Yuvonikd evidxBnkav otn penétn 44 acBeveis (opada kNePidinivns: 17- opdda enéyxou:
27). Aev napatnpnBnkav Slapopés boov apopd ta dnpoypadikd xapaktnpiotkd kai tn faputnta s KAipa-
kas National Institutes of Health Stroke Scale (NIHSS) katd tnv eicaywyn. Xtnv opdda s kAeRIdINivns kata-
YPAPNKE CTAUCTKMS CNPAVUKA PEIWON Tou GyKOU aIpatdpatos oto 24wpo (Yeiwon 11,8% évavu auénons
0,4% ownv opdda eféyxou, p=0,04). Mn ctaucukd onyavukh taon peyaddtepns PeAtiwons tns kAipakas
NIHSS napatnphBnke otnv opdda tns kAePidinivns katd to egtnpio, [didpeon petaBoih NIHSS: 4 (1-7) éva-
vt 2 (0-4), avtiotoixa], evid n Agitoupyikh ékBacn kail ta nocootd Bvnaoludtntas oto Tpipnvo Ntav Napduola.
Lupnepdaopata: H napouoa peAétn unodeikvuel 6T n kAgfIOINivn anoteel pia acanh Kal eVOEXOUEVWS
anotedeopaukh enidoyh otnv o&gia gdon tns EA. Qotdoo, n niBavh ungpoxn s ws nNpos us anies Bepa-

neies xpnlel eniBefaiwaons os peyanUtepes PeNETES.

Né€eis-kAeId1a: Evboeykepanikh aipoppayia, avuungptaoikn aywyn, KARISINivN, alpdtwpa

INTRODUCTION

Intracerebral haemorrhage (ICH) is a significant cause
of morbidity and mortality and has been associated
with severe long-term disability." It accounts for 10%
to 15% of all strokes, with an incidence of 24.6 per
100,000 person-years and increasing frequency due
to the use of anticoagulants, antiplatelet agents,
and aging population.!"3! The economic impact of
haemorrhagic strokes stems partly from their high
mortality rate, with up to half of the patients dying
within the first 30 days, often despite prolonged
stays in Intensive Care Units.™

Management of ICH ranges from conservative to
surgical treatment, depending on the location and
the size of the haemorrhage, as well as the sever-
ity of neurological symptoms.=?* The therapeutic
approach to ICH focuses on managing arterial hy-
pertension, preventing haematoma expansion (HE)
and controlling intracranial pressure (ICP).® Elevated
blood pressure (BP) has been associated with higher
risk of HE, unfavourable functional outcomes and
higher mortality rates.-" HE is a common cause of
secondary neurological deterioration and is directly
associated with survival and functional independ-
ence in up to one-third of patients after ICH onset.
Expansion typically occurs within 24 hours, although
delayed expansion has also been reported."" Its
strong prognostic significance stems mainly from
its potential to cause midline shift and herniation.
Even relatively minor hematoma expansion can lead
to neurological deterioration.['13!

To prevent hematoma expansion, the European
Stroke Organisation (ESO) recommends initiating
antihypertensive therapy as early as possible, ideally
within 2 hours of symptom onset."The reduction in
systolic BP (SBP) should not exceed 90 mmHg from
baseline. In patients with hyperacute ICH (<6 hours),
a target SBP of less than 140 mmHg is suggested to
reduce HE."*" Intensified BP management in acute
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ICH appears safe. According to a meta-analysis by
Tsivgoulis et al., patients without strict BP control had
worse outcomes during 3-month follow-up. Further-
more, aggressive BP reduction was associated with
less HE at 24 hours.1"'®

Available treatment options for BP control include
oral and intravenous (iv) antihypertensive medica-
tions. In the acute setting with severe hypertension,
iv administration is recommended." Antihyperten-
sive drugs, administered iv and available in Greece,
include labetalol (a beta-blocker) and clonidine (an a2
agonist). Recently, clevidipine, a dihydropyridine cal-
cium channel blocker, was introduced.""” According
to the Evaluation of Patients with Acute Hyperten-
sion and Intracerebral Hemorrhage with Intravenous
Clevidipine Treatment (ACCELERATE) trial, clevidipine
monotherapy proved effective and safe for rapid BP
reduction in a cohort of 35 ICH patients, also show-
ing a positive impact on HE.'®

In this observational study we sought to prospec-
tively investigate the clinical severity, treatment,
haematoma size evolution — expansion or reduction
- and clinical outcome of ICH patients admitted to
the Stroke Unit of the Second Department of Neurol-
ogy of the National and Kapodistrian University of
Athens, who received intravenous clevidipine for BP
management during the acute phase of ICH. These
patients were compared to a control group of age-
and sex-matched ICH patients from previous five
years, who received labetalol and/or clonidine during
the acute ICH phase.

MATERIALS AND METHODS

The datasets used and analysed during the current
study are available from the corresponding author
on reasonable request.
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ETHICAL APPROVAL AND PATIENT CONSENT

This study is in accordance with the Declaration of
Helsinki principles, and institutional review board
approval was obtained from the Ethics Committee
of ""Attikon”" University Hospital (decision number:
EDB 302/25-04-2024). Written informed consent
was obtained from all patients or their legal
representatives before enrolment.

Participants

This study was performed in accordance with the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines for reporting
observational research.l" Participants were recruited
from a prospective cohort of patients who were di-
agnosed with spontaneous hypertensive ICH (SBP on
admission =140mmHg), admitted to the Stroke Unit
of the Second Department of Neurology of the Na-
tional and Kapodistrian University in Athens, Greece
and treated with iv clevidipine within the first 24
hours of symptom onset.l'"¥ The recruitment of the
participants took place from January 2024 until April
2025, since clevidipine administration became avail-
able in our hospital in January 2024. A retrospective
chart review from January 2018 up to December
2023 was also conducted for age- and sex-matched
hypertensive ICH patients previously treated with
other antihypertensive medications (labetalol, cloni-
dine). The underlying cause for the ICH in both the
clevidipine and the control group was found to be
uncontrolled hypertension, excluding other common
causes of ICH such as anticoagulant use, trauma or
aneurysm rupture.

The patients were included in the present study if
they were older than 18 years old, had a diagnosis
of acute ICH and signed the informed consent. The
exclusion criterion was refusal to provide informed
consent or death withing the first 24 hours post
admission, a fact which rendered the repeat CT scan
impossible. Moreover, anticoagulant-related ICH were
also excluded.

For each patient, demographics and previous
history of arterial hypertension were recorded. All
patients underwent an initial brain CT scan at ad-
mission and a follow-up brain CT 24 hours following
admission. Hematoma volume, based on the ABC/2
formula, was calculated on both scans, and the ICH
score was determined.?%2" Both measurements were
performed by two independent neurologists with
experience in stroke neurology and the mean values
of these measurements were used. Evidence regard-
ing the BP upon admission, the National Institutes of
Health Stroke Scale (NIHSS) score at admission and
discharge and modified Rankin Scale (mRS) score at
3 months were documented.??

Additionally, in the clevidipine group, the time from
clevidipine administration initiation to BP control,

the days of clevidipine therapy and the maximum
required clevidipine dose were recorded. Clevidipine
was initiated and titrated according to the prescrib-
ing information to achieve the target SBP range. The
clevidipine infusion rate could be titrated to control
the SBP within the target range.

The primary endpoint of the present study was the
evolution of the hematoma volume. HE was defined
as a relative increase of = 33% or an absolute increase
of = 6 mL in hematoma volume from baseline to
follow-up CT. Secondary outcomes included 3-month
mRS score, 3-month good functional outcome (de-
fined as an mRS-score 0-2), ANIHSS between admis-
sion and discharge and 3-month mortality. Adverse
events observed in the clevidipine group were also
documented.

Statistical Analysis

Continuous variables were presented as mean with
standard deviation (SD), in case of normal distribu-
tion, and as median with interquartile ranges (IQR), in
case of skewed deviation. Continuous variables were
tested with the Student’s t-test (normally distributed
data) or Mann-Whitney U-test (non-normally distrib-
uted data). Categorical variables were presented as
the number of patients with the corresponding per-
centages. For dichotomised variables, the chi-square
test was used. All statistical analyses were conducted
using the R software version 2025.05.0+496.2

RESULTS

In this study fourty-four ICH patients (clevidipine-
group: 17 — controls: 27) were included. The baseline
characteristics are summarised in Table 1. There was
no significant difference in demographic characteris-
tics. More specifically, the mean age in the clevidipine
group was 61.9+10.6 years and 70.6% of the partici-
pants were male, whereas in the control group the
mean age was 66.3+8.5 years and the participants
were male in 66.7%. Moreover, there was no dif-
ference regarding the coexistence of known arterial
hypertension. There was a trend of higher SBP values
upon admission in the clevidipine group, without
it reaching statistical significance. The diastolic BP
values difference upon admission was significantly
higher in the clevidipine group (absolute value of
109.4+16.4 mmHg vs 94.0+13.6 mmHg in the con-
trol group; p-value=0.001), supporting the trend in
the SBP values. Pre-stroke mRS score and admission
NIHSS score did not differ between the two groups.
Clevidipine group presented with a significantly high-
er hematoma volume (21.8 £ 20.3 mlvs. 10.2 £13.3
ml; p-value: 0.028) and a significantly higher ICH
score [1(1-1) vs. 0 (0-1); p-value 0.017] when com-
pared to the control group. In the clevidipine group,
the target SBP was achieved in 153.5+106.0 min,
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the medication was administered for approximately
4 (3-5) days and the maximum dose of clevidipine
recorded was 16.4+7.1 ml.

With regards to follow up and outcomes, data on
ICH volume in the follow up imaging, the percent-
age of ICH volume change, and 3-month mRS score,
3-month good functional outcome, the ANIHSS dur-
ing hospitalisation and the 3-month mortality were
collected and are summarised in Table 2. A statisti-
cally significant ICH volume change on 24h follow-
up brain CT, was observed in the clevidipine group
(11.8% reduction vs 9.4% increase in the control-
group; p-value: 0.041). Nevertheless, similar incidence
of hematoma expansion [0 (0.0%) vs. 3 (11.1%);
p-value: 0.155] was detected across the two groups.
Moreover, a non-significant trend towards NIHSS-
score improvement at discharge was reported in the
clevidipine-group [ANIHSS score 3 (1-7) in the clevidi-
pine group vs. 2 (0-4) in the control group; p-value:
0.169], whereas 3-month mRS scores and 3-month
mortality were similar between the two groups. No
serious adverse events were detected among patients
treated with clevidipine and the medication was well
tolerated. Adverse events of specific interest such as
acute renal failure and rebound hypertension were
not recorded.

DISCUSSION

In the present study, we investigated the effect of iv
administered clevidipine on the HE among patients
presenting with acute ICH and associated elevated BP.
We compared data from clevidipine-treated patients
with retrospectively collected data from patients with
ICH that were treated with other iv antihypertensive
agents in the previous years. Patients receiving iv
clevidipine showed significant hematoma volume
reduction without however significant differences in
3-month mRS scores compared to patients treated
with other antihypertensive agents.

When assessing the findings, we deducted that
clevidipine was effective in managing the arterial
hypertension. Clevidipine monotherapy achieved BP
control in all our patients within 3 hours without the
additional use of another antihypertensive agent. This
observation could greatly assist in every day clinical
practice reducing the polytherapy, implementing
easier to adhere to medication schedule and adminis-
tration, and reducing potential side effects from drug
interactions. Additionally, it is also deducted that a
mean dose of 16mg of clevidipine was used, a dose
that can be safely titrated to higher values if required
by a patient with more refractory hypertension. The
results of the present study are in accordance with
findings of previous studies, indicating that clevidi-
pine is suitable for use as a novel therapeutic agent
in the assessment of acute hypertension, thereby
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overcoming the challenges of providing rapid BP
control in emergency situations.242°]

Additionally, the hematoma volume reduction
when compared to the control group further high-
lights the effectiveness and the positive clinical cor-
relation of clevidipine. Elevated BP during the first
few hours from ICH onset is associated with an in-
creased risk of rebleeding and HE, which leads to
poor outcomes at 3 months in patients with ICH.
B.26271 The Intensive Blood Pressure Reduction in Acute
Cerebral Haemorrhage (INTERACT) trial has previ-
ously proposed the need for early intensive lowering
of SBP on the basis of decreased HE, with a target
SBP of 140 mmHg in ICH.2® This recommendation
was also implemented in the very recently published
ESO guidelines for the management of spontaneous
acute ICH.'™)

Given our original data and the findings high-
lighted above, it is safe to assume that clevidipine
represents a safe and effective alternative in terms
of hypertension control among ICH patients in the
acute phase. The quick onset of action, easy ad-
ministration and the dynamic titration which can
suit the personalised needs of each patient render
this medication ideal for this specific subgroup of
patients. Moreover, the fact that no adverse effects
were reported, especially acute kidney failure which
is common in the setting of BP control in ICH pa-
tients, strongly suggest that this medication should
be implemented as standard of care treatment.
These conclusions are in accordance with what has
been already reported in the existing literature in the
ACCELERATE trial, the ongoing Clevidipine for the
Antihypertensive Treatment of Acute Intracerebral
Haemorrhage (CLUTCH) trial (NCT06402968) and
the recent ESO guidelines.[>18

A key strength of our study lies in its matched-con-
trol design, combined with the absence of alternative
antihypertensive agents during the acute phase of
ICH. This ensures that the observed BP reduction can
be attributed exclusively to clevidipine, minimising the
risk of therapeutic confounding. Nevertheless, the
suggestion of clevidipine’s superiority is constrained
by the relatively small sample size analysed to date.
The pronounced reduction in ICH volume observed
in the clevidipine group - in contrast to the volu-
metric increase documented in the control group
at the 24-hour follow-up scan — may also, at least
in part, reflect the limited number of participants.
Furthermore, patients in the control cohort were
treated in a standard ward setting rather than within
a dedicated stroke unit. This represents a potential
source of bias, given the well-established evidence
that organised stroke unit care is associated with
improved survival, greater functional independence,
and an increased likelihood of home discharge within
one year of the event.l'>%]
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In conclusion, the present study supports the effi-
cacy and safety of iv clevidipine for the rapid manage-

ment of arterial hypertension in the acute phase of

ICH. The significant reduction in hematoma volume
observed in the clevidipine group suggests a potential
benefit in limiting HE, although no significant differ-

ences in 3-month functional outcomes or mortality
were detected. These findings highlight clevidipine as
a promising therapeutic option in this clinical setting,

Table 1. Baseline characteristics.

but confirmation through larger prospective studies
or randomised-controlled clinical trials is warranted.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

BASELINE CHARACTERISTICS

Clevidipine (n=17) | Controls (n=27) | p-value
Age; mean (sd) 61.9(10.6) 66.3 (8.5) 0.136
Sex (male); n (%) 12 (70.6%) 18 (66.7%) 0.999
Known History of Hypertension; n (%) 16 (94.1%) 15 (57.7%) 0.999
Systolic Blood pressure_,  (mmHg); mean (sd) 197.2 (23.4) 167.2 (20.4) 0.056
Diastolic Blood pressure, (mmHg); mean (sd) 109.4 (16.4) 94.0 (13.6) 0.001
pre-stroke mRS; median (IQR) 0(0-0) 0(0-0) 0.739
NIHSS_, ; median (IQR) 8(2-14) 5(33-9) 0.282
ICH Volume_,  (ml); mean (sd) 21.8(20.3) 10.2 (13.3) 0.028
BCH - Score; n (%) 3(17.6%) 16 (59.3%)
1 13 (76.5%) 9 (33.3%) 0.017
2 1(5.9%) 2 (7.4%)
ICH score; median (IQR) 1(1-1) 0(-1) 0.019
Time from clevidipine .therapy begin to blood 153.5 (106.0) NA NA
pressure control (min); mean (sd)
Days of Clevidipine Therapy; median (IQR) 4 (3-5) NA NA
Max dose (ml) of clevidipine required; mean (sd) | 16.4 (7.1) NA NA

adm: Admission, ICH: Intracerebral Haemorrhage, IQR: Interquartile Range, mRS: modified Rankin Scale,
NA: Not available, NIHSS: National Institutes of Health Stroke Scale, sd: standard deviation
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Table 2. Follow up and outcomes.
FOLLOW-UP AND OUTCOMES
Clevidipine (n=17) Controls (n=27) | p-value
I((S:dl—)l Volume - follow-up (ml); mean 20.3(19.1) 14.7 (29.9) 0493
ICH-Volume change%; mean (sd) -11.8 (8.1) +9.4(98.9) 0.041
Hematoma expansion; n (%) 0 (0.0) 3(11.1) 0.155
NlHSSdlscharge; median (IQR) 4(1-10) 3(0-5) 0.479
ANIHSS; median (IQR) 3(1-7) 2(0-4) 0.169
Good functional outcome at 3
months (MRS: 0-2): n (%) 12 (70.6) 18 (66.7) 0.999
3month mRS; median (IQR) 2(0-3) 2(0-3) 0.524
3month mortality; n (%) 1(5.9) 1(7.4) 0.999
ICH: Intracerebral Haemorrhage, IQR: Interquartile Range, mRS: modified Rankin Scale, NIHSS: National
Institutes of Health Stroke Scale, sd: standard deviation
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EPTINEZUMAB FOR THE PREVENTIVE TREATMENT OF
MIGRAINE: REAL-WORLD DATA FROM THE NEUROLOGY
DEPARTMENT OF THE ATHENS NAVAL HOSPITAL IN
GREECE

Athina Tsimpiktsioglou', Christina Deligianni’, Michail loakeimidis', Triantafyllos Doskas’

'Neurology Department, Athens Naval Hospital, Athens, Greece

ABSTRACT

Background: Eptinezumab is the first anti-CGRP monoclonal antibody administered intravenously for
migraine prevention. Objective: To evaluate the effectiveness and safety of eptinezumab in patients
with episodic and chronic migraine during the first trimester of treatment in a real-world clinical setting.
Methods: Seven patients received eptinezumab 100 mg intravenously. Baseline and 3-month assessments
included monthly migraine days (MMDs), pain intensity, days of acute medication use and quality of life
indices (HIT-6, MIDAS). Results: The cohort comprised six women and one man, mean age 40 years,
mean migraine onset at 24 years. Five had episodic migraine without aura, one episodic migraine with
aura, and one chronic migraine. All had failed at least two previous preventive treatments. At baseline,
patients reported a mean of 10 MMDs, pain intensity 9/10, 15 days of acute medication use/month,
mean MIDAS score 36 and HIT-6 score 70 (severe disability). After 3 months of treatment, MMDs
decreased by 60% (mean 4 days), pain intensity to 4/10, and acute medication days by 75% (mean 4
days). MIDAS improved to 8 and HIT-6 to 44 (mild/none disability). No adverse events were observed.
Conclusions: Eptinezumab was effective and well tolerated, substantially reducing migraine frequency,
pain intensity, and acute medication use, while improving quality of life. Its intravenous administration and
bioavailability may provide clinical advantages.

Keywords: migraine, eptinezumab, CGRP, prophylaxis, real-world evidence

H EMTINEZOYMAMIMH £THN NPOAHIMTIKH ©EPATIEIA
THZ HMIKPANIAZ: EMIMEIPIA ATMO THN NEYPOAOIIKH
KAINIKH TOY NAYTIKOY NOXOKOMEIOY AGHNQN

AbBnvad Tourniktoioyou’, Xpiotiva Aednyidwn’, MixanA lwakeiuidns’, TpiavidpuAnos Ntookas’
" Neuporoyikn kAvikh, Nautiké Noookopegio ABnvav

NEPIAHWH

Eicaywyn: H enuveloupdunn gival 1o npwto govokAwviké aviiowpa katd tou CGRP nou xopnyeital evdo-
eAeBiws yia tnv npdAnyn s nuikpavias. Zkonds: H a§loAdynon tns anoteAeopaukdINTas Kai tns aopanel-
as s enuve(oUPAPNNS KAtd T0 NpmTo TpiuNvo Bepaneias o€ aobeveis pe eneicodIakn Kal xpdvia Npikpavia
o€ npaypatkés KAvikés ouvBnkes. Mé&Bodol: Enta aobeveis énapav 100 mg enuveloupdpnns evoopneRiws
kal a§loNoynBnkav npiv Kal PETA 10 T€N0S ToU NPMTOU TPIPAVOU aywyNns ws Npos TUs NPEPES nuikpavias avé
unva (MMDs), tnv évtaon névou, us nuépes xpnaoels papudkwy ofeias gdons/unva kal pe Baon beiktes
nolétntas wns (HIT-6, MIDAS). AnoteAéopata: To deiypa nepindpBave €€ yuvaikes kal évav avopa (uéon
nAikia: 40 éin- péon nAikia évap&ns nuikpavias: 24 €wm). MNévie eixav eneicodiakn nuikpavia xwpis aupa,
évas eneicobiakn npikpavia pe aupa kai évas xpdvia nuikpavia. Onol eixav anotixel og =2 NPonyoUpEeves
npoguiaktkés Bepaneies. MNpo s xopnynons tou @appdkou, ol acBeveis avépepav katd péco 6po 10
MMDs, évtaon novou 9/10, 15 npépes xpnons oféwv papudkwv/pnva, péon Babuonoyia MIDAS 36 kal
HIT-6 70 (coPapn avannpia). Metd and 3 pnves, ol MMDs pei®bnkav katd 60% (uéoos 6pos 4 nuépes),
n évtaon tou névou o€ 4/10 Kal ol NUEPES XPNons O&Ewv Papudkwy Katd 75% (Uéoos 6pos 4 NUEPES).
H BaBuodoyia MIDAS Beduwbnke oe 8 kai n HIT-6 o 44 (hma/kapia avannpia). Aev napatnphnkav
aveniBuuntes evépyeles. ZupNepAopara: Y& autd 1o npaypaukd kAivikd Sefypya, n enuveoupdunn ntav
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anoteAeoPaUKA Kal KAAG avektn, PEIVOVIAS CNPAVIKA T ouxvdtntd Twv KPIoEwy, Ty éviaon tou névou
Kal tn xphon gappdkwy o&eias aons, evd Bedtiwoe tnv noidtnta {whs. H evdopAiéPia xophynoh tou kai n
nAnpns PlodiaBeoipdtnta evoéxetal va NpooPEépouy KAvIKG NAEOVEKTNATA.

Né€eis-kAe1d1a: nuikpavia, enuveloupdunn, CGRP, npoeunagn, dedopéva npaypatukol KOOPoU

INTRODUCTION

Migraine is a debilitating and prevalent neurological
disorder worldwide and remains inadequately
controlled in many patients due to limited efficacy
or poor tolerability of conventional preventive
medications.!

Monoclonal antibodies targeting the calcitonin
gene-related peptide (CGRP) pathway have trans-
formed migraine prophylaxis. ¥ Among these, ep-
tinezumab is the first administered intravenously,
offering immediate and complete bioavailability,
and has demonstrated rapid onset and sustained
efficacy in phase-lll trials, including PROMISE-1 and
PROMISE-2 .31 A recent meta-analysis confirmed its
effectiveness and safety across episodic and chronic
migraine.?! Real-world evidence, including multi-site
observational studies, has begun to reflect these
benefits in broader patient populations. ['-7:2.11]

In this study, we present real-world clinical expe-
rience from Greece with eptinezumab in patients
with episodic and chronic migraine treated at the
Athens Naval Hospital, assessing its clinical impact
and tolerability.

METHODS

Study design and setting

Single-centre, observational, prospective cohort study
at the Neurology Department of the Athens Naval
Hospital.

Participants

Seven adults with migraine (episodic or chronic),
fulfilling ICHD-3 criteria, were included. All
patients had failed at least two previous preventive
therapies. Prior to data collection, all participants
were required to read and sign an informed consent
form, confirming their agreement to confidentiality,
anonymity, and their right to withdraw from the
study at any time.

Intervention

Eptinezumab 100 mg was administered intravenously
once every 3 months.

Outcomes

Patient-reported outcome measures were assessed
at baseline and after 3 months:

e Monthly migraine days (MMDs)

¢ Pain intensity (0-10 scale)

Days of acute medication use per month
Headache Impact Test (HIT-6)
Migraine Disability Assessment (MIDAS)

e Safety

Adverse events were monitored during infusion
and throughout follow-up.

RESULTS

Seven patients were included in the study, six women
and one man, with a mean age of 40 years. The mean
age at migraine onset was 24 years. Five patients had
episodic migraine without aura, one had episodic
migraine with aura, and one had chronic migraine. Al
patients had previously failed at least two preventive
treatment options.

At baseline, the clinical burden was substantial.
Patients reported a mean of 10 monthly migraine
days (MMDs), with a mean pain intensity of 9 on a
10-point scale. The mean number of days of acute
medication use was 15 per month. Disability indices
reflected a high level of impact, with a mean MIDAS
score of 36 and a mean HIT-6 score of 70, both con-
sistent with severe disability (Table 1).

After three months of treatment with eptinezum-
ab 100 mg, significant clinical improvements were
observed. The mean number of monthly migraine
days was reduced by 60%, from 10 to 4 days. Pain
intensity decreased from a mean of 9/10 to 4/10. The
number of days of acute medication use per month
was reduced by 75%, from 15 to 4. Quality-of-life in-
dices showed marked improvement: the mean MIDAS
score decreased from 36 to 8, and the mean HIT-6
score from 70 to 44, reflecting a shift from severe to
mild or no disability. Importantly, no adverse events
were reported during the infusion or the subsequent
three-month follow-up period (Table 2).

These results echo findings from phase-lll trials and
confirm significant reductions in MMDs and disability
scores.”! They align with real-world evidence report-
ing effectiveness even in complex patients, including
prior non-responders to other CGRP antibodies.! 7!
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Table 1. Baseline characteristics of the study cohort (n = 7).

Variable Value

Sex, n (%) Female: 6 (86%), Male: 1 (14%)
Mean age, years (range) 40 (32-49)

Mean age at migraine onset 24 years

Migraine type, n (%)

Previous preventive failures

Episodic without aura: 5 (71%) Episodic with aura: 1 (14%)
Chronic migraine: 1 (14%)

= 2 in all patients (100%)

Baseline monthly migraine days (MMDs) 10+2
Baseline pain intensity (0-10) 9 (severe)
Baseline acute medication days/month 15+ 3

Baseline MIDAS score (mean)

Baseline HIT-6 score (mean)

36 (severe disability)
70 (severe disability)

Table 2. Clinical outcomes before and after 3 months of eptinezumab treatment (n = 7).

Baseline

Outcome measure (mean = SD)

Monthly migraine days

(MMDs) 10+2

Pain intensity (0-10 scale) 9+ 1

Acute medication days/ 1543

month

MIDAS score 36+5

HIT-6 score 70+ 4
DISCUSSION

This real-world case series provides real-world
evidence from Greece on the use of eptinezumab
for migraine prevention. The results demonstrate a
clinically meaningful reduction in monthly migraine
days, pain intensity, and acute medication use,
accompanied by marked improvements in disability
scores as measured by HIT-6 and MIDAS. Importantly,
no adverse events were reported, confirming the
favourable safety profile observed in pivotal clinical
trials.23!

Our findings are consistent with data from the
PROMISE-1 and PROMISE-2 trials, which established
the efficacy of eptinezumab in episodic and chronic
migraine, respectively.?3!In those randomized con-
trolled trials, reductions of 50-60% in monthly mi-
graine days were observed, along with improvements
in patient-reported outcomes. The degree of im-
provement in our patients—60% reduction in MMDs
and 75% reduction in acute medication use—is in line
with these results and highlights the reproducibility
of efficacy in real-world settings.[8>11

Archives of Clinical Neurology 34:6-2025, 25-28

3 months
(mean = SD)

% Change / Absolute
Change

4x1 { 60% (-6 days)
4+ 1 } 56% (=5 points)
441 } 75% (=11 days)
8+3 } 78% (-28 points)
44 + 3 | 37% (=26 points)

A notable strength of our series is that all included
patients had previously failed at least two preventive
therapies, yet eptinezumab produced substantial
clinical benefits. This underscores the role of anti-
CGRP therapies, and specifically eptinezumab, in
populations with high unmet clinical need. Addi-
tionally, the improvement in both pain intensity and
disability measures suggests that eptinezumab’s ben-
efit extends beyond reducing attack frequency, to
alleviating the overall disease burden and improving
quality of life. "4

The intravenous administration of eptinezumab is
a unique feature compared with other monoclonal
antibodies targeting the CGRP pathway. Intravenous
delivery ensures immediate systemic availability and
100% bioavailability, which may contribute to the
rapid onset of effect observed as early as day one in
clinical trials. This is particularly relevant for patients
with high-frequency attacks or severe disability, in
whom early benefit may improve adherence and
satisfaction with treatment. Moreover, the lack of
cytochrome P450 metabolism reduces the risk of
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pharmacokinetic drug-drug interactions, making it
an attractive option for patients with comorbidities
and polypharmacy.>7!

Despite these encouraging results, several limi-
tations must be acknowledged. The small sample
size limits the generalisability of our findings, and
the short follow-up period precludes conclusions
regarding long-term efficacy and safety. In addition,
the open-label, uncontrolled nature of the study
may introduce bias. Larger prospective studies and
registry data will be essential to further define the
real-world role of eptinezumab in different migraine
subpopulations, including those with medication-
overuse headache or comorbid psychiatric disorders.
Larger, multicentre prospective registries and com-
parative studies—including onabotulinumtoxin A
comparisons—are needed.6:10

Nevertheless, the magnitude of benefit observed
in this initial experience is clinically significant and
suggests that eptinezumab may represent an impor-
tant addition to the preventive treatment options
for migraine in Greece. Early real-world data such as
ours are essential to complement randomised trial
evidence, as they reflect patient populations and
healthcare systems encountered in daily practice.

CONCLUSIONS

Eptinezumab is a safe, effective preventive therapy
for episodic and chronic migraine, with robust
improvements in clinical and patient-reported
outcomes. Larger studies are needed to confirm these
promising findings and to directly compare efficacy
with other anti-CGRP monoclonal antibodies.
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PARKINSON'S DISEASE AND ATYPICAL PARKINSONIAN
SYNDROMES: COMPARISON OF VOICE AND
SWALLOWING PARAMETERS

Georgia Deligiorgi!, George Karamanis?, loannis Papakyritsis', Kyriaki Zarnomitrou', Aggeliki Orfanaki’, Christopher Kobylecki®, Dimitra
Veltsista?, Elisabeth Chroni?, Zinovia Kefalopoulou?, Emilia Michou'

" Department of Speech and Language Therapy, School of Health Rehabilitation Sciences, University of Patras, Patras, Greece
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ABSTRACT

Introduction: Parkinson'’s Disease (PD) and Atypical Parkinsonian Syndromes (APS) are neurodegenerative
disorders causing dysphonia and dysphagia. This study investigates auditory and perceptual voice param-
eters in PD and APS patients, with and without dysphagia, compared to a healthy Control Group (CG), and
explores potential correlations between phonation and swallowing biomarkers.

Methods: Twenty patients with parkinsonism [10 PD (2 females, H&Y: 2.8 £1, years of age (yoa): 68.5(58-
76) and 10 APS (5 females, H&Y: 3.9+1, yoa: 71(59-74) and 20 healthy participants (12 females, yoa: 53.5
(48-71) were recruited during their routine appointment at the Movement Disorders Clinic. Participants
underwent perceptual and objective assessments of voice (VHI, V-RQOL, GRBAS, acoustic and aerodynamic
measures) and swallowing (EAT-10, SWAL-Qol, Water Swallow Test 90cc). Data were analyzed using non-
parametric tests (SPSS, p<0.05).

Results: Both patient groups showed statistically significant differences in voice and swallowing param-
eters compared to CG, with APS patients being more affected compared to PD patients. The two ex-
perimental groups (PS and APS) were differed in variables: GRBAS (U=19, p=0.019), nonverbal oromotor
abilities (U=21, p=0.029), F,SD (U=22, p=0.035) amongst others. Patients with swallowing impairments
within each of the PD and APS groups differed significantly compared to patients with no swallowing
impairments, in parameters including non-verbal diadochokinetic tasks and GRBAS. The acoustic voice
parameters were not significantly different in PD and APS with and without swallowing impairments.
Conclusions: Subjective and objective assessments are valuable for evaluating voice and swallowing in
PD and APS. Specific voice parameters, reflecting pitch variability, can distinguish dysphagic from non-
dysphagic patients, highlighting their potential predictive role in clinical evaluation of voice and swallowing
function.

Key words: Parkinson’s disease, Atypical Parkinsonian Syndromes, Dysphonia, Dysphagia

NOZOZ NAPKINZON KAI ATYTIA NMAPKINZONIKA £YNAPO-
MA: 2YTKPIZH MAPAMETPQN ®QNHX KAl KATAINOXZHX

lewpyia Aednyicopyn’, Fecwpyios Kapaudvns?, lwdvvns Manaxkupitons’, Kupiakh Zapvountpou', Ayyedikn Oppavdkn’, Christopher
Kobyleck?, Anuntpa BeAtoiota?, EAloodBet Xpdvn?, ZnvoBia Kepadonoudow?, Aiuidia Mixoul

" Tunua NoyoBepaniias, £xoAn Emotnudv Anokatdotaons Yyeias, Maveniotipio lNatpcyv, lNdtpa, EAAdda
2 latpikn ExoAn, MNaverotiuio Matpav, lMdtpa, EAAGSa
3 Kévtpo KAvikwv Neupoeniotnpwy Mdviosotep, Mdvtoeotep, Hvwpévo Baoieio

MEPINHWH

Eicaywyn: H vooos tou Mapkivoov (NIM) kal ta dwuna clvbpopa Mdpkivoov (AMY) €ival veupoekpUNIOTIKES
biatapaxés nou npokanolv duopwvia kal duoeayia. H napoloa penétn SiEpeuvd TS AKOUCTKES Kal avi-
Annukés napapétpous s pwvhns o€ aobeveis pe NIM kal AN, pe kal xwpis duopayia, og oUykpIon PE pia
opdbda uyiv atdpwy (OE), kal digpeuvd niBavés cuoxetioels HeTaU twv PIOSEIKTMY GWVNONS Kal KATinoaons.
MéBobol: Eikool aoBeveis pe napkivooviopd [10 PD (2 yuvaikes, H&Y: 2,8 £1, nAikia (yoa): 68,5(58-76) kal
10 APS (5 yuvaikes, H&Y: 3,9+1, yoa: 71(59-74) kai 20 vyieis ouppeiéxovies (12 yuvaikes, ndikia: 53,5 (48-
71) evtéxBnkav otn peAétn katd tn SIAPKEIA TNS TAKTIKNS Tous eniokewns otny KAvikA Kivnukov Alatapax@v.

Archives of Clinical Neurology 34:6-2025, 29-39

3§ EAAHNIKH
7| NEYPOAOQTIKH
2=J ETAIPEIA



30 Georgia Deligiorgi et al.

O1 ouppetéxovies unoPAnBnkav o€ avuAnnukés kal avukelpevikés aglodoynoeis tns ewvnhs (VHI, V-RQOL,
GRBAS, aKOUOTKES Kal agpodUVAPIKES UETPNOEIS) Kal ths katdnoons (EAT-10, SWAL-Qol, Water Swallow
Test 90cc). Ta dbedopéva avanuBnkav XpNCIPOMOIMVIAS PN NAPAUETpIKES dokiués (SPSS, p<0,05).
Anoteféopata: Kai ol 6Uo opddes aoBevav napouciaoav oTtatoTKd onUavukés dIapopés ous NapaPETPoUs
NS GwVNS Kal Tns katdnoons o€ ouykpion pe v OF, ue tous aoBeveis pe AMX va ennpeddovial NeEpIooOTePO
o€ oUykplon pe tous aoBeveis pe NIM. O1 dUo nelpapatkés opddes (NI kai AMY) Sipepav os petaintés:
GRBAS (U=19, p=0,019), un fekukés otopatokivnukes ikavotntes (U=21, p=0,029), F,SD (U=22, p=0,035)
peta€u andwv. O1 aoBeveis pe diatapaxés katdnoons os kaBepia and us opades PD kal APS diépepav onpa-
VKA o€ oUykplon ue aoBeveis xwpis S1atapaxés Katinoons, o€ NapAPETpous nou nepifauPdévouy un Aeku-
kés dradoxokivnukés epyaaies kal GRBAS. O1 napAPeTpol TNs AKOUCTKAS Pwvhs Oev dIEPpepav onNPavuKa o€
kal NI kal AME pe Kal xwpis diatapaxés katdnoons.

Yupnepdopata: Ol UNOKEIPEVIKES KOl aVUKEIPEVIKES afionoynaels eival noAUuues yia tnv agloddynon tns
Qwvns kal tns katdnoons os NIM kar AMZ. Yuykekplpéves Napduetpol s Gwvns, nou aviavakiouv v
petapAntétnta tou tévou, pnopoulv va diakpivouv tous acBeveis pe duopayia and tous acbeveis xwpis
duopayia, unoypappidovtas tov NiBavéd Npoyvwotké tous pono otnv kAvikh afloAdynon ts ewvNs Kal tns

Aertoupyias s katdnoons.

Né€eis-kAe161a: Nooos tou Mdpkivoov, Atuna Zuvdpduata Mapkivoov, Aucpwvia, Aucpayia

INTRODUCTION

Parkinson’s Disease (PD) and Atypical Parkinsonian
Syndromes (APS) are neurodegenerative disorders
characterized by parkinsonism—bradykinesia,
rigidity, and postural instability. AP syndromes
include multiple system atrophy (MSA), progressive
supranuclear palsy (PSP), corticobasal syndrome
(CBS), dementia with Lewy bodies (DLB), and vascular
parkinsonism (VP). 2 These disorders may include a
variety of neurological disorders similar to PD, but the
clinical features are not only due to cell loss in the
substantia nigra but also in other parts of nervous
system that contain dopamine receptors, such as the
striatum. Typically, the APS, commonly also known
as 'PD-plus syndromes’ are thought to be related to
accumulations of alpha-synuclein (synucleinopathy) or
tau (tauopathy) and these may affect multiple brain
regions, including the pigmented nuclei in midbrain
and brainstem, the olfactory tubercle, cerebral cortex,
and parts of the peripheral nervous system.”?3!Voice
dysfunction is among the earliest clinical symptoms
in people with PD (pwPD), affecting approximately
80-90% of patients.[** Similar early voice changes are
reported in PSP and MSA.®# These conditions impair
motor, behavioral, and sensory functions required for
voice production,® % disrupting respiratory support,
vocal fold vibration, and resonance, which reduces
voice quality, frequency, and intensity.['"-13!

Most pwPD develop hypokinetic dysarthria due
to altered basal ganglia output consequent on do-
pamine denervation.'*' PD speech is character-
ized by monotonous pitch and loudness, weak and
breathy voice from reduced vocal fold adduction,
rough/hoarse voice from compensatory strategies
or cricothyroid rigidity.['®-2% Patients with PSP and
MSA often present with mixed dysarthria, exhibiting

a combination of hypokinetic, spastic, and ataxic
features. These clinical features likely arise as a result
of more widespread multisystem neurodegenerative
changes. Spasticity predominates in PSP, while mo-
tor and ataxic symptoms are more evident in MSA,
affecting all speech subsystems.l?'231 CBS may also
involve dysarthria reflecting cortical and motor dys-
function.?

Swallowing disorders are frequent in pwPD and
a major cause of morbidity due to aspiration pneu-
monia.?>2¢ Both oral and pharyngeal phases are af-
fected, leading to abnormal bolus formation, multiple
tongue elevations, delayed swallow reflex, prolonged
pharyngeal transit time, and repeated swallows. ]
Pharyngeal motor nerve degeneration and dopamin-
ergic deficits contribute to oropharyngeal dysphagia.
28] Dysphagia is also an early symptom in MSA, usually
within three years after disease onset,??! with oral
and pharyngeal stages impaired in both MSA-P and
MSA-C.B%|n PSP, swallowing dysfunction mainly af-
fects the oral phase.B" Dysphagia is also common
in DLB and CBS, again reflecting broader motor and
cortical impairments.i24

Objective analysis of voice parameters in parkin-
sonism provides valuable information about voice
disorders, respiratory/vocal insufficiency, and prog-
nosis.2%32 Perceptual assessments also help identify
phonatory changes, while patient-reported outcomes
reflect disease progression and quality of life.3334
Several studies report correlations between acoustic
voice changes and swallowing difficulties in PD,3>3]
possibly due to a common pathophysiological mecha-
nism.1237.38 However, voice measures alone show
limited sensitivity for early dysphagia detection.

The aims of this study are 1) to compare the au-
ditory and perceptual voice characteristics in pwPD
and pwAPS, with and without dysphagia, against a
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healthy control (HC) group and 2) to investigate the
possible predictive value of specific voice parameters
for detecting swallowing difficulties in pwPD and
PWAPS.

MATERIALS AND METHODS

Participants

Patients with parkinsonism and age-matched
healthy controls (HC) enrolled sequentially during
routine visits at the Movement Disorders Clinic, De-
partment of Neurology, General University Hospital
of Patras between September 2023 and October
2024. Written informed consent was obtained from
all participants before the experiments. All experi-
ments were undertaken in accordance with the Code
of Ethics of the World Medical Association (Declara-
tion of Helsinki). The approval for the studies was
granted by the Institutional Ethics Committee of the
University Hospital of Patras (no. of approval 347/13-
07-2023). Inclusion criteria were informed consent
and age between 18-80 years. Exclusion criteria were
speech, voice, or language disorders unrelated to PD/
APS, orofacial anatomical disorders, and non-related
respiratory conditions. Disease severity was assessed
using the Hoehn and Yahr scale.” Patient evaluations
were conducted at the hospital, usually lasting for 1
hour, while controls were assessed at their residence.

Procedures

Following consent, the patients’ medical history was
collected, followed by formal orofacial assessment
(NOT-S),1 % informal nonverbal diadochokinetic
tongue tasks, verbal diadochokinetic rate task (/
pataka/ repetition) and perceptual and objective
measures of voice and swallowing.

Swallowing tasks and recordings

Efficacy of swallowing was evaluated using the
screening symptomatology list of EAT-10-GR #'! and
Swallowing Quality-of-Life.l? Swallowing efficiency
was assessed with 90cc Water Swallowing Test.[4344!
Water swallowing procedures were performed with
water at room temperature while the measurements
of swallowing efficacy included time to complete
swallowing of 90cc, measured with a stopwatch,
remainder water quantity (mls), in the occasion when
patients could not swallow full amount and any signs
of dysphagia.

For the presence of dysphagia in the neurologically
impaired population, the following parameters had
to be present: 1) modified diet, 2) positive results
on the screening tool EAT-10-GR ¥ (score=4), 3)
swallowing speed in WST =10ml/s,*! and 4) signs
of penetration/aspiration (coughing, choking, wet
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voice quality, throat clearing, watering eyes, short-
ness of breath.“e!

Voice tasks and recordings

Voice assessment included the administration of
the VHI,[*1 V-RQOL scales,*® GRBAS perceptual
rating,*® and acoustic/aerodynamic voice analyses.
[46.50-541 Participants were asked to perform three
repetitions of sustained vowel /a/, as long as possible
at a comfortable pitch and loudness. Tasks were first
demonstrated by the examiner. Voice was recorded
and analyzed with Praat software (V6.1.16) During
recordings in a quiet room without ambient noise,
a sampling frequency of 44.1 kHz was used with a
cardioid condenser microphone (Blue Snowball) placed
30 cm away from the level of the mouth. Acoustic and
aerodynamic measures included maximum phonation
time (MPT), mean fundamental frequency (mF0), FO
standard deviation (FOSD), maximum FO (maxFO),
minimum FO (minFO0), jitter (%), shimmer (%), noise-
to-harmonic ratio (NHR), fraction of unvoiced frames
(FUF), degree (%) (DVB) and number (NVB) of voice
breaks, mean/maximum/minimum intensity.[46>0->4

Inter-rater reliability of acoustic analysis

Inter-rater reliability analysis was conducted by 3
raters, one post-graduate speech-language therapist
and two graduate students. All raters had received
the same acoustic analysis training and used the
same Praat version (V6.1.16). Cohen’s weighted
kappa was measured across the 3 raters (SPSS V.29),
indicating good reliability (1 vs 2= k:0.726, 95%Cl
(0.597,0.856),1 vs 3=k:0.769, 95%Cl (0.658, 0.880),
2 vs 3=k:0.85,95%Cl (0.754,0.955)).

Statistical analysis

Statistical analysis was performed using SPSS (v.29).
Levene’s test (p-value < 0.01) was initially used to
test the homogeneity of variances. For values not
following normal distribution, non-parametric tests
(Kruskal-Wallis) were used to identify any differences
in the distribution of the median between the
three groups. Non-parametric comparisons (Mann-
Whitney Test) per two groups were performed for
the variables that showed a significant difference
between the three groups. Correlations were made
with non-parametric tests (Spearman’s correlation
coefficient). Analysis of the extent to which specific
parameters can be indicative of swallowing disorders
was performed with receiver operating characteristic
(ROC) curves and area under the curve (AUC) values,
treated with non-parametric statistics. A p < 0.05
was taken as a measure of statistical significance.
All data are presented as group mean = SEM, unless
stated otherwise.
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RESULTS

The study included 20 patients with parkinsonism [10 with PD (2 females, H&Y: 2.8 + 1, years of age (yoa):
68.3 + 6) and 10 with APS (4 females, H&Y: 3.9 + 1, yoa: 70.1 = 4.3)] and 20 HC (12 females, yoa: 57.3 £ 7).

Patients recruited completed the study with no adverse events. Table 1 shows the participants’ demo-
graphics. The APS group included people diagnosed with MSA, PSP, DLB, and VP (Table 1).

Table 1. Participant demographics

Clinical feature PD (n=10) APS (n= 10) HC (n= 20)
Age (median, range) 68.5 (58-76) 71 (59-74) 53.5(48-71)
Duration (median, range) 6 (2-20) 4 (1.5-6) -

Gender (m/f) 8/2 6/4 8/12

MSA 2/1

PSP 1/3

DLB 1

VP 11

Hoehn & Yahr score 2.5(2-5) 4 (2.5-5) -

MSA 4 (3-5)

PSP 4.5 (2.5-5)

DLB 3

VP 3,5 (3-4)

Swallowing impairments 5 5 -

(S, n)

Table 1 shows the participants’ demographics per group and disease profile (SI: swallowing impairment). MSA:
multiple system atrophy, PSP: progressive supranuclear palsy, DLB: Dementia with Lewy bodies, VP: vascular
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parkinsonism, HC: healthy controls.

Table 2. Differences in voice and swallowing variables across groups

Median (Range min- | PD APS HC Sig. Level
max)
Age 68.5 (58-76) 71 (59-74) 53.5(48-71) H(2) =22.4 p < 0.001
Self-reported SI
EAT-10 1.5 (0-29) 9.5 (0-17) 0 H(2)= 18.6 p < 0.001
Swal-Qol Total 138.5 (52-149) 111 (81-150) | 148 (132-150) H(2)=17.9 p < 0.001
Self-reported VI
VHI Total 14 (0-102) 43 (1-71) 1(0-39) H(2)=9.31 p=0.010
VHI L 6 (0-39) 12.5 (0-25) 0(0-14) H(2)=9.44 p = 0.009
VHI F 4 (0-29) 13 (0-27) 0,5(0-15) H(2)=11.60 p = 0.003
VHI S 3.5(0-34) 12.5(0-27) 0 (0-10) H(2)=9.311 p=0.010
VR QoL Voice 1.5(1-4) 2(1-3) 1(1-3) H(2)=6.63 p =0.036
now
VR QOL 12.5 (10-44) 15.5 (10-36) 10 (10-21) H(2)=12.5p =0.020
TS
VR QOL 3(2-4) 2(1-4) 4 (2-5) H(2)=11.1 p=0.004
Voice
Today
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Oromotor measures
Informal | Tongue 10.6 (7.4-19.1) 12 (7.9-25.2) 8(4.2-10.1) H(2)=7.49p =0.024
nonver- inwards-
bal DDK outwards
(sec) Tongue | 13.7(10.7-26.9) 26.7 (11.7- 8.8(6.7-13.2) | H(2)= 12.97 p =0.002
upwards 39.8)
-down-
wards
Tongue 15.4 (5.9-18.6) 16.8 (8.5- 6.8 (4.9-13.7) H(2)=9.25 p =0.010
Left- 35.5)
Right
NOT-S 11 (5-14) 9(3-13) 0 H(2) =22.9 p < 0.001
Speech measures
/pataka/ repetitions 5.7 (4.1- 8.8) 6.8 (6.5- 4.4 (3.2-5.6) H(2)=12.41 p =0.002
(sec) 46.8)
Swallowing measures
No of swallows for 11 (5-14) 9(3-13) 2 (1-3) H(2) =22.9 p < 0.001
90 cc
Time to complete 90 11.9(7.2-16.7) 14.1(7.1- 5(4-7) H(2) =21.8 p < 0.001
cc (sec) 34.4)
Voice Acoustic measures
GRBAS 3 (0-8) 5.5(3-11) 1 (0-3) H(2)=22.69 p<0.001
Jitter (%) 0.7 (0.2-2.1) 0.8(0.5-1.8) | 0,3(0.1-0.6) H(2)=15.18 p < 0.001
Shimmer (%) 5.1(2.7-12.8) 8.3(4.2-18.5) | 4.1 (2.1-9.1) H(2)= 10.33 p =0.006
MPT(sec) 11.23 (4.9-19.5) 10.5 (5.6- 8.11(4.12- ns
13.5) 31.5)
medFO0 128.6 (84.2-222) 120.7 (82.6- 168.4 (95.4- ns
270) 299.7)
minFO0 154.2 (88.4-392) 183.9 (113.6- | 172.4 (98- ns
279) 304.9)
maxFO0 154.2 (88-392.9) 183 (13- 172.41 (98.7- ns
275) 304)
FOSD 2.15(1-56.6) 15.9 (2.19- 1.87 (0.7-22.9) H(2)= 10.36 p =0.006
48.5)
Harmonics-to-noise 16.7 (10.8-20.8) 14.3(2.7- 18.9(12.8-30) ns
ratio 19.1)
Fraction of unvoiced 0 (0-63.7) 1 (0-47.6) 0 (0-0.7) H(2)=17.31 p < 0.001
frames (%)
Number of voice 0 (0-8) 0.5 (0-10) 0 (0-2) H(2)=9.13 p =0.010
breaks
Degree of voice 0 (0-25.3) 2,05 (0-47.1) | 0(0-1.64) H(2)= 9.89 p =0.007
breaks (%)
Mean Intensity 60.2 (54.9-69) 60.5 (44- 60.9 (50.5- ns
69.5) 75.5)
Minimum Intensity 52.2 (49-66) 52.2 (41-66) 57.4 (46.8-71) ns
Maximum intensity 62.7 (57-71) 65.6 (47-71) 63.9 (59-77.9) ns

Table 2 shows the participants’ demographics per group and disease profile (SI: swallowing impairments, VI:
voice impairments, VHI: voice handicap index, VR QOL: voice related Quality of Life, NOT-S: Nordic orofacial
screening test, MPT: mean phonation time, F: fundamental frequency, ns: non-significant)
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Several parameters, including voice variables, dif-
fered significantly across the 3 groups (Kruskal-Wallis
test), as shown in Table 2.

Regarding the different outcome measures, marked
differences were observed across the 3 groups as
shown in Table 2. Further analysis using the Mann-
Whitney test showed that both experimental groups
exhibited differences across specific parameter cat-
egories compared to the HC, with pwAPS being more
affected compared to pwPD. Notably, age was signifi-
cantly different across groups, both for pwPD vs HC
(U=17, p<0.001) and pwAPS vs HC (U=9.5, p<0.001),
which is further discussed below.

For pwPD vs HC, significant differences were found
for SWAL-QOL-GR (U=28, p<0.001), NOT-S (U=29,
p<0.001), DDK tongue movements (p<0.05), /pa-
taka/ repetition (U=32.5, p=0.005), GRBAS (U=40.5,
p=0.007), Jitter (%) (U=20, p<0.001) and VHI total
score (U=52.5, p=0.013).

For pwAPS vs HC, significant differences were found
for SWAL-QOL-GR (U= 18, p< 0.001), /pataka/ repeti-
tion (U=18, p=0.003), GRBAS scores (U=1, p< 0.001),
VHI total score (U=18, p<0.001), VRQoL (U=33,
p=0.002) and Jitter(%) (U=36, p=0.004). Results from
NOT-S-GR exam also exhibited statistical differences
for pwAPS patients (U=8, p<0.001) as in pwPD vs HC
groups. Compared to the differences shown above
for the PD group, for the pwAPS additional statisti-
cally significant differences were found concerning
the following voice variables: FOSD (U=22, p<0.001),
shimmer(%) (U=28, p< 0.001), fraction of unvoiced
frames(%) (U= 24, p<0.001) and DVB(%) (U=52.5,
p=0.035). These results suggest that voice parameters
were more affected in the pwAPS compared to pwPD.

The two experimental groups (PD and APS) were
directly compared to review the level and extent of
differences and possible markers for differential di-
agnosis. Indeed, the two groups differed in variables:
GRBAS (U=19, p=0.019), NOT-S (U=21, p=0.029),
FOSD (U=22, p=0.035) and FUF (U=24, p<0.05).

Following the swallowing impairments profiling
based on the aforementioned classification, we per-
formed analysis for the 4 subgroups (pwPD with and
without Sl and pwAPS with and without SI). Patients
with swallowing impairments within each of the PD
and APS group differed significantly compared to pa-
tients with no swallowing impairments, specifically for
NOT-S (U=22.5, p=0.038), VQOL (U=9.5, p=0.004),
non-verbal DDK (U=9, p=0.019 for tongue inwards
outwards, U=6, p=0.009 downwards-upwards) and
GRBAS (U=19.5, p=0.02). None of the acoustic voice
parameters could differentiate the 4 subgroups.

DISCUSSION

This study examined subjective and objective voice
parameters in PD and APS compared to a healthy
control group and explored whether specific voice
measures could be associated with swallowing
impairments. Even though the groups were not
age-matched, age-related differences for speech
and voice swallowing problems were not observed
(i.e. voice intensity etc), which allowed further
direct comparison amongst the different groups.
Statistically significant differences were observed
between the patient groups and controls, as well as
between the PD and APS cohorts, underscoring the
clinical relevance and diagnostic potential of specific
acoustic and perceptual voice markers that merit
further discussion.

Voice and Swallowing Parameters in PD and
APS

PD participants exhibited significant changes in both
perceptual and acoustic measures, including increased
GRBAS scores, elevated Voice Handicap Index (VHI)
scores, higher jitter values, and reduced SWAL-QOL
scores. These results align with previous findings by
Bauer et al.>and Silva et al.?% who reported higher
perceptual scores and reduced maximum phonation
time in PD. Jitter increases, commonly attributed to
impaired neuromotor control of the vocal folds, are
further corroborated by Abraham & Geetha (2023).5¢!

In line with Silva et al.?% our study confirms that
PD patients exhibit measurable dysphonia, with in-
creased jitter likely reflecting decreased laryngeal
motor control. Furthermore, patient-reported out-
comes in our cohort mirrored findings by Silbergleit
et al.b” and Van Hooren et al.®¥, both of whom
documented the progressive impact of PD on voice
and swallowing-related quality-of-life. Notably, voice
and swallowing complaints appeared to co-occur and
intensify with disease duration and severity.

In the APS group, voice impairments were gen-
erally more severe and hetergoneous. Perceptual
and acoustic measures, particularly jitter, shimmer,
GRBAS grade, fraction of unvoiced frames (FUF), and
degree of voice breaks—demonstrated significantly
worse values compared to both PD patients and
controls. These findings are consistent with Miller
et al.b®, who showed that individuals with MSA-P
and PSP experienced greater speech deterioration
than those with idiopathic PD, although individual
acoustic parameters were insufficient to distinguish
APS subtypes reliably. The more extensive neuro-
degeneration observed in APS likely contributes to
the broader disruption of laryngeal and articulatory
control mechanisms.

Finger et al.b? further support this interpretation,
noting that patients with APS experience earlier and
more pronounced voice and swallowing difficulties
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than those with PD or essential tremor. This may
reflect the faster disease progression and more ex-
tensive brainstem and cerebellar involvement typical
of APS, particularly in MSA and PSP subtypes.

Concerning self-perception of swallowing difficul-
ties, in our study there was a statistical significance
concerning SWAL-QOL-GR questionnaire, where PD
patients scored significantly lower than healthy con-
trols. Plowman Prine et al.®% assessed 36 idiopathic
PD patients (with and without dysphagia) using
SWAL-QOL, PDQ-39, and Beck Depression Inventory
(BDI), showing that dysphagia negatively impacted
both swallowing-related and overall QoL. Similarly,
Carneiro et al. (2014)®" compared 62 idiopathic PD
patients with 41 controls and found significantly
lower SWAL-QOL scores across all domains in the
patient group.

Regarding acoustic analysis, Holmes et al.[?l and
Rahn Ill et al.®3 also found higher jitter (%) in PD
than controls, attributed to irregular laryngeal con-
tractions during phonation, impaired motor control
of the vocal folds and aperiodicity in the acoustic
signal.®3! Our study further revealed significant im-
pairments in verbal diadochokinesis, reflecting fine
motor speech deficits. Overall, these results confirm
that PD patients experience measurable vocal impair-
ments and reduced self-perceived voice/swallowing
function, with consequences for QoL.

Based on our study’s findings, along with those
from other research, it is evident that specific acous-
tic voice parameters are significantly impacted in
individuals with both pwPD and pwAPS. However,
PWAPS demonstrated greater difficulties in certain
voice parameters compared to pwPD. This includes
more severe impairments in acoustic features like
shimmer, FOSD, FUF and DVB indicating that vocal
dysfunction in APS is more pronounced and wide-
spread, reflecting the more rapid disease progression
and greater motor involvement in APS compared
to PD.

Voice parameters and their role in identifying
swallowing impairments

The results showed that acoustic parameters could
not be utilized currently to indicate the presence of
swallowing impairments in pwPD and APS. This is
in line with the above discussed literature, showing
high heterogeneity in acoustic parameters, that were
also used in our study. Nevertheless, across dysphagic
patients within both PD and APS groups, there was
a noticeable reduction in non-verbal diadochokinetic
repetitions and overall reduced voice quality assessed
by GRBAS, showing the degree of hoarseness,
roughness, breathiness, asthenia (weakness), and
strain. Some indications for differences in F SD were
also observed with dysphagic patients exhibiting
significantly altered F SD values, but further research
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is needed in order to evaluate the utility of the
parameter as a potential marker.

Although as a marker the FOSD has not appeared
in dysphagia literature, in a large-scale study, Skodda
et al.® investigated how various prosodic speech
parameters - including FOSD- change in pwPD and
how these relate to motor symptoms. The researchers
found that FOSD was significantly reduced in both
male and female PD patients compared to age- and
gender-matched healthy controls, supporting the
clinical observation of monopitch speech in PD. No-
tably, the study revealed a strong inverse correlation
between FOSD and disease severity, particularly in
female PD patients, where FOSD significantly de-
clined with higher scores on the UPDRS motor scale
and Hoehn & Yahr stages. These findings suggest
that reduced pitch variability (FOSD) is a robust and
measurable marker of dysprosody in PD, potentially
linked to akinesia and axial motor symptoms, and
may reflect the effects of Parkinsonian hypokinesia
on laryngeal control mechanisms.

The underlying rationale to investigate further the
acoustic parameters in a larger cohort is that there
is a shared physiological basis between voice and
swallowing mechanisms, particularly involving the
laryngeal musculature controlled by brainstem nuclei.
Neuromuscular rigidity, bradykinesia, and coordina-
tion deficits may compromise both phonatory and
deglutitive functions.!36°

Supporting Literature on Voice-Swallow
Interactions

Subjective measures such as the VHI functional
subscale and GRBAS perceptual scores were
significantly worse in patients with swallowing
impairments, suggesting that these perceptual
indicators may provide early warnings for clinicians.
Dumican & Watts reported a strong predictive
relationship between voice complaints and perceived
dysphagia severity in PD, particularly in non-tremor
dominant phenotypes. /!

Therapeutically, this overlap presents opportunities.
For example, Park et al.¥”! demonstrated that Lee
Silverman Voice Treatment (LSVT) not only improved
voice quality in MSA and PD but also enhanced swal-
lowing function in both oral and pharyngeal phases.
This cross-domain benefit underscores the intercon-
nected nature of vocal and deglutitive subsystems.
However, it is important to note that not all acoustic
measures may be equally informative: Chang et al.l%®!
found no significant differences in shimmer, jitter, or
NHR between aspirating and non-aspirating patients
during VFSS, suggesting that voice analysis should
be complemented with clinical assessments.

Some further insights have been added to the
literature on shared connections of voice and swal-
lowing from studies on Deep brain stimulation (DBS).
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The modulation of bulbar motor output in PD with
DBS has been associated with changes in swallow-
ing timing parameters (e.g., pharyngeal transit time,
latency of swallow initiation), while its effects on
swallowing safety indices such as penetration-aspi-
ration and pharyngeal residue remain inconsistent
across studies. 279 Changes in voice acoustics under
DBS—particularly parameters reflecting phonatory
stability, loudness regulation, and temporal control—
are conceptually linked to the same basal ganglia-
brainstem circuitry influencing oropharyngeal timing;
however, current evidence suggests only partial cor-
respondence, with stronger associations emerging
for swallowing efficiency and timing metrics rather
than safety outcomes.

Our study comes with limitations discussed further.
While this study presents a sample that allows for
comparisons with the existing literature, it is impor-
tant to emphasize the need for further research with
a larger sample size. The participants in the healthy
control group were not age-matched, and this initially
would not have allowed for further comparisons.
However, parameters that would have differed due
to aging such as voice intensity, showed similar values
across the groups, which allowed further between-
groups comparisons. Some parameters, which were
treated with non-parametric tests based on the re-
sults of Levene’s test, have been treated as parametric
by other researchers, suggesting that a larger sam-
ple might offer more robust insights. Incorporating
objective voice assessments, alongside subjective
tools such as the VHI and GRBAS scales, allows for a
comprehensive understanding of the patient’s voice
function. Moreover, self-reported questionnaires like
the SWAL-QoL and EAT-10 provide insights into the
patients’ perception of their swallowing difficulties,
which can guide tailored therapeutic approaches.

CONCLUSION

The findings from this study also reinforce the
hypothesized link between voice and swallowing
mechanisms in neurodegenerative conditions. Both
voice production and swallowing rely heavily on
laryngeal and pharyngeal muscle function, which
are commonly affected by the motor deficits seen
in PD and APS. This common pathophysiological
basis further justifies the use of voice parameters
as indicators of swallowing dysfunction. The results
show that certain auditory and perceptual voice
characteristics, alongside swallowing measures, can
serve as valuable tools in differentiating between
dysphagic and non-dysphagic patients.

Implications for Clinical Practice: The study
highlights the importance of incorporating voice as-
sessments into routine clinical evaluations of patients
with PD and APS, particularly for the early detection

of dysphagia. Given that swallowing disorders are a
leading cause of mortality in these populations due
to aspiration pneumonia, early identification through
non-invasive voice measures could provide crucial
preventive interventions.
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XUvédbpLa - Huepideg - 2upndola
- Entotnpovikég ekbnAwoelg

% 6-8 NoegpBpiou 2025: 28th CONFERENCE OF THE WORLD ORGANIZATION OF
NEUROSONOLOGY (WON), Athens

% 11-13 NogpBpiou 2025: The 2nd International Electronic Conference on Medicine, Online

% 20-23 NospBpiou 2025: 130 Maveddnvio Tuvédpio Ayyelak@v Eykepanfikav Néowv,
©sooadovikn

% 11-14 Askepppiou 2025: 120 Maveddnvio Luvédpio EAAnvikns Akadnpias
Neupoavooonoyias, Bsooanovikn

% 6-8 Mdiou 2026: European Stroke Organization Conference, Maastricht, the Netherlands

% 15-17 Mdiou 2026: 140 AIE©ONEZ ¥YMMOZIO THX ETAIPEIAZ TlA THN EPEYNA THX
MAPETKEDAAIAAZ KAI TON ATAEIQN, Neukwoia

< 4-7 louviou 2026: 370 Navednnvio Xuvédpio Neuponoyias, Kadaudta
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Apxeia KAivikne
NeupoAoyiac

Na Adyous evnpépwaons apxeiou, napakanoUpe cupnANPWOTE Ta OTOIXEia
anindoypa@ias oas kai oteifte 1o andkoppa pe fax oto: 210 7247556
n anooteifete ta otoixeia oto e-mail: info@jneurology.gr

ONOMATEMQNYMO:

TONOZ AMOXZTOAHL:
O AIEYOYNZH OIKIAL:

T s 11154 10 ) OSSN

O AIEYOYNZH IATPEIOY:

ToKe s TTEPIOXH ...ooorrrsr s
THA - s, FAX st

KINHTIO ! s

o Edv emBupeite va AauBdvete to nepiobikd «Apxeia KAivikns Neuponoyias»
Kal o€ nAektpovikN €ékdoon ouunAnpwaote thv nAsktpovikn oas dieuBuvon:
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O6nyieg npog Toug ouyypaygeig

To nepiodikd APXEIA KAINIKHEZ NEYPOAOIAZ xukiogopei kBe dUo phves kal anotenel 1o enionpo dpyavo
s EAAnvikns Neuponoyikhs Etaipeias. Me tnv Ynoupyikh Anéeaon AY2a/T.MN.oik. 66198/1/6/2006, nou
dnpoaieubnke oto ®.E.K. 1034/B/1-08-2006, npootébnke otov Katdnoyo twv neplodikav pe EBvikn Avayvapion.

“YAn tou MNepi1odikoU

1. Avaokonikd ApBpa: H éktaon tous dev npénel va unepPaivel us 6.000 AéCers.

2. Epyaoies: KAivikés A gpyaotnplakés pengtes. Aev npénel va unepfaivouv us 4.000 AgEels
(oupnepiAauBavopévwy €ws 6 MVAkwy Kal IkOVwY). Asv npénel va éxel nponynBei dnpocieuoh tous o€
anndo éviuno. NepifauPBdvouv ceiba titAou, dopnpévn nepiAnyn, eicaywyn, pébodo, anoteféouara,
oudhtnon kai BiRAioypagia.

3. ZUVIOpES QvaKOIVOEIS Kal fpdupata npos th ouvtaén: IxoAia yia epyaaies nou éxouv dSnpocoieuBei n
oUvtopes avagopés oe éva Bépa. Aev npénel va unepPaivouv us 1.500 Aé€eis kal nepifapBdvouy éws 2
Nivakes N eIKOVES.

4. Evbiapépovta nepiotatkd: Opio AéEewv 1.500, pe tn ceida titdou, nepiAnyn kar ts PiBAioypagikés
avagopés. Enitpénovial péxpr 2 eIKGVeS N NIVOKES.

5. Neuponoyikés Eikdves pe eknaideutikd evoiapépov: Oplo 4 gikoves yia to ibio Bépa kal 200 né€els.

Emifoyés kal oxoniaouds s BiBAioypagias.

7. Neuponoyikd Néa - Eibhaoels - Evnuepwtkes Xedides, dnws vea tns EAAnvikhs Neupodoyikhs Etaipeias kal
OUYYEVMV ETAIPEIDY, AVAKOIVDOE! cuvedpiwy kal dNAwv eknaIBeUTIKDY SpactnNPIoTATWV.

o

Aopn tns UANs

Mvovtal 6ektés epyaoies ota enAnvikd h ayyAIKd.

YnoBdaAAetal ndviote o TitAos, ta ovéuata v ouyypapéwy Kai n nepiinyn kal ota ayyAika.

Ta keipeva Ba npénel va anooténnovial og pop®hn Microsoft Word document.

Zeniba titou: Mepiéxel tov ttno, ta NANnpN ovouata Twv ouyypaPéwy, 1o ibpupa npoéisuons, tn dielBuvon
Kal To tNAépwvo tou uneuBuvou yia tnv addnfoypagia Kal 1oV KAatauetpnpévo aplBud AéEewvy.

Mepidnyn: Mapouaoialel ta KUpIdTtepa onpeia tns epyaacias. Aev npénel va unepPaivel us 250 A€Cels. 1o Aos
s napatiBevtal 3-10 Aé€els eupenpiou.

AyyAikn nepidngn: MNMapouacidlel os ouviopia v epyacia. H éktaonh s sivar ws 400 Agels. Znv apxh s
ypd@ovtal T ovopaTa Twv CUYYPaPEéwy Kal o ttAos tns epyacias ota ayyAikd.

Ne€eis-kAgibid: éws 6 NéEels kNeldId.

BiBrioypagia: O1 BiBnioypaikés napanounés apiBuouvial ye au€ovia apiBud avanoya Pe t oelpd EPPAvIoNs
T0Us oto Kefpevo (Vancouver). Ones ol BiBAIoypa®ikés napanounés va avapépovial péoa o€ aykunes. M.x. O
Smith [1] avépepe 6T ... kal ta euphpata autd eniBeRaidBnkav and tov Adams kai ouv [2]. Avaypdpovial €ws
Kal ol 6 NpWtol cuyypageis. Xtov nivaka s BiRAioypagias nepidapBavovial pévo exeives ol BIBAIOYpapIkés
NaPAnopnés Nou avapépovial oto KEiPEVO Kal 0 Nivakas ouvtdoostal Ye au&ovia apiBud nou avuotoIxel otn
oglpd euPavions twv BIBAIOYPAPIKOY NAPANOUNOY OTO KEIJEVO M.X.

Mivakes: Tpdgovtal o€ Eexwploth oenida, petd to €Nos twv BiBAIoypagikmy avagopwy. ApiBuolvial e
oglpd €PPAVIONS TOUS OTO Kefuevo kal ouvodevovtal and clviopn eneghynon.

Eikdves: Anooténfovtal ta npwtdtuna oxédia h pwtoypagies kanns noiétntas. Na unofannovial oav apxeia
glkovas Eexwplotd and 1o keipevo tou MS Word. ApiBuoulvtal pe tn ogipd eJeAavions oto Keipevo. Y10
Keipevo Ba npénel va undpxel caehs Napanopnh otov Ttio twv NAEKTPOVIKDY apxeiwv. Ze Eexwploth oeida
avaypdovtal ol Ttol Twv eIKOVWY Kal 0l TUXOV ENeENYNOEIS.

latpikn Agovrtofoyia: Y& NEPINTWOEIS EQEUVMDV MOU aPOoPoUV avBpwNous, N €peuva NPENEl va €Xel YiVel
pe Paon tn diakhpu&n tou EAaivki (1975). Ze NeEPINTDOEIS PwTOYPAPIDY aoBevayv, Ba npénel va undpxel
€yypapn ouykataBeon.



2uvodeuTIKO évtuno unoBaAAdopevNG epyaociag

©a npénel va cupninpwBouv OAA ta onpeia tou eviunou. AANn cuvodsutkn eniotonn dev eival anapaitntn.

Eidos apBpou (onueitdote povo éva)
Q Epsuvnukn epyacia O Bpaxeia epyaoia - evbiapépov nepiotaukd O Avaokénnon
Q Bpaxeia avackénnon O Eibikd dpbpo QA Mpdupa ot otvtaén O Neupo-€IKOVES

Titnos:
YneuBuvos yia tnv addnfoypagia cuyypaéas:
AlguBuvon:

TnAgpwvo: FAX: e-mail:

EniBepaiote v nAnpdnta s unofonins 1ou xelpoypdPou oas, onueimvovtas OAA ta Napakdtw onpeia

Titnos tou dpBpou ota EAANVIKE kar ota AyyAika pe pikpd ypdpuata

Ovoépata ouyypagéwv ota EANnvikd kal ata AyyAiké (nAnpn ovduarta n.x. NikéAaos Manaddnounos)
Kévipo npoéneuaons tns epyacias ota EAANvIKG kal ota AyyAiké

Aopnpévn nepidnyn ota EAANvIKG kar ota AyyAikd

[ W Sy W W]

‘Ews névie NéCels eupetnplacpoU (katd npotiunon and to MeSH Hellas-Bioiatpikit Oponoyia) ota EAANvikd
kar ota Ayynikd

O OAda ta ovopata twv cuyypadéwy ous BIBAIOYPAPIKES NAPAMNOUNES
(L€xpl 6 Kal OTn OUVEXeIa «Kkal ouv.» N «et al»)

Q H BiBrioypagia ous teAeutaies oenides twv dpBpwv

Anflwon
AnAmvw unevBuva ou:

1. OAol oI ouyypaeeis NS €pyacias CUPPWVOUV UE TO NEPIEXOUEVO TNS KAl PE Ty unofonn tns
oto nepIodIkG: Apxeia KAivikns Neuporoyias.

2. To ibio keiyevo N ta anoteAéopata s epyacias dev éxouv unoPAnBel yia dSnpoacieuon oe aAfo EAANVIKG
h E&vo Neplodikd.

3. AnAdvw unglBuva éu dev undpxel B¢pa unokAonhs nveupatkns 1610KTNGias (o nepintwon eIKOVWY,
nivékwv h udikou ané dines dnuooievoel éxel (ntnBei kal AN@Bel n vopiun adeia n onoia

kal ouvunofdnnetal).

4. Aev undpxouv Bépata oUYKPoOUOoNS CUPPEPOVIWY — OE NEPINTWon Ewtepikns Xxpnuatoddtnons autd Ba
NpéENel va avagépetal oto A0S NS Epyacias.

O uneuBuvos yia v anindoypaia cuyypapéas

(unoypaon)



