Aipnviaia ékéoon tns

EAAnvikhs Neuponoyikns Etaipeias
Adkpdvos 10, Abnva 115 28

TnA.: 210 72.47.056 - Fax: 210 72.47.556
www.enee.gr info@jneurology.gr

AIOIKHTIKO YXYMBOYAIO ENE

Mpbdedpos: I. Pouvtonp
Avunpoedpos: K. Badikénias
I. Tpappatéas : T. ToiByounns
Tayias: N. Fpnyopiddns
Ménn: M. BikeAns
K. BoupBoupdkns
¥. Navvénounos
E. Aapdidns
I. EAAouA

YNEYOYNOX EKAOXHX

Apxeia KAlVlan
NeupoAoyiac

www.jneurology.gr

Topos 35, Teuxos 1, lavoudpios - Oefpoudpios 2026

[lepiexopeva

[. TolByounns

YMNEYOYNOI LYNTATHX

¥ .Mavvonounos, I'. Mapackeuds, . ToiByounns

LYNTAKTIKH EMNITPOINH

E. Aapdiidtns

I. Aepetgh

A. NMaAaiodnuou
I. PouvtoAg
AIK. Teploudn

FTPAMMATEIA

I Tiykapdkn - M. Xuvtpo@piou

EMIMEAEIA EKAOXZHX

Bikn Aevagd
Convin S.A.
http://www.convin.gr

Muptd Zuvtpo®iou
EAnnvikh Neuponoyikn Etaipeia
https://www.jneurology.gr

AIAAIKTYAKH EKAOXH

[pappateia ENE

IAIOKTHZIA

EAAHNIKH NEYPOAOTIKH ETAIPEIA
AigeuBuvon: Afkpavos 10,

ABnva TK 115 28

MAPATQrH ENTYMNHX EKAOXHZ
KAl HAEKTPONIKQN APXEIQN

Auxvia A.E.

Avbpapibas 7

136 71, Xapopuno Axapvav

TnA.: 210 34.10.436 - 1, Fax: 210.34.25.967
www.lyhnia.com

LYNAPOMEZX

MéAn tns ENE  Awpedv

Kwbikds AletBuvons Enonteias MME: 7159
ISSN 1106 - 3106

A XPONIKEXZ XYXXETIXEIX TQN BIOAEIKTQON OAETMONHE ZXETIZO-

MENQN ME TO MONOMATI CGRP £TIZ “YNOYKAEINOMASEIEX
ABavaoia Afeoudn, Mavayiwrta Métpou, Euayyenia NiBaviou, Vincenzo Donadio,
Alex Incensi, Margarita Maimani, Julie Pitman, Zwn AgBevonodnou, Avaotaoia

Mavtlou, lwdvvns Xtauponounos, Kwvotavtiva ukapd, Eniocoaios Kapayswpyiou 18

A YTASBMIZH KAI MOAITIZMIKH TMTPOXAPMOIH TOY EPQTHMATOAO-
MOY SWALLOWING DISTURBANCE QUESTIONNAIRE (SDQ) £THN
EAAHNIKH TAQXXA TIA ATOMA T10Y ZOYN ME NOZO TOY [1AP-

KINZON
Ayyedikn AfiBildtou, Nepéin K. Anuntpiou, Fecwpyios Anuakdnounos, [pnydpios
Ndoios 26

A ANTIOZEIAQTIKEZ BITAMINEX C KAI E XTHN HMIKPANIA:

MIA AOHITHMATIKH ANAYXKOTMHXH
Mavayiwta Kupiakoudonounou, Obuooéas Kapyiwtns 34






Official Journal of the

Hellenic Neurological Society

10, Alkmanos str., Athens

Tel.: 210 72.47.056 - Fax: 210 72.47.556
www.enee.gr  info@jneurology.gr
e-submission: submission@jneurology.gr

HNS BOARD OF DIRECTORS

President: J. Rudolf
Vice President: K. Vadikolias
Gen Secretary:  G. Tsivgoulis
Treasurer: N. Grigoriadis
Members: M. Vikelis
K. Voumvourakis
S. Giannopoulos
E. Dardiotis
|. Elloul

EDITOR IN CHIEF

Archives of Clinical
Neurology

www.jneurology.gr

Volume 35, Issue 1, January - February 2026

Contents

G. Tsivgoulis

EDITORS

S.Giannopoulos, G.Paraskevas, G.Tsivgoulis

ASSOCIATE EDITORS

E. Dardiotis
G. Deretzi

L. Palaiodimou
J. Rudolf

A. Terzoudi

HNS SECRETARIAT

G. Tigaraki - M. Sintrofiou

PRODUCTION EDITORS

Vicky Denaxa
CONVIN S.A.
http:/Awww.convin.gr

Myrto Syntrofiou

Hellenic Neurological Society
https://www.jneurology.gr

WEB EDITION

HNS secretariat

OWNER

HELLENIC NEUROLOGICAL SOCIETY
10 Alkmanos str, Athens
115 28 - Greece

PRINTED EDITION AND PDFs

Lychnia S.A.

7 Andravidas str., Athens

136 71, Hamomilo Aharnon

Tel.: 210 34.10.436 - 1, Fax: 210.34.25.967
www.lyhnia.com

SUBSCRIPTION FEES

HNS Members  Free

A TEMPORAL ASSOCIATIONS OF CGRP-RELATED INFLAMMATORY
PATHWAY BIOMARKERS IN SYNUCLEIN-ASSOCIATED
NEURODEGENERATIVE DISORDERS (SAND)

Athanasia Alexoudi, Panagiota Petrou, Evaggelia Livaniou, Vincenzo Donadio, Alex
Incensi, Margarita Maimani, Julie Pitman, Zoi Devenopoulou, Anastasia Mantzou,

loannis Stavropoulos, Konstantina Sykara, Elissaios Karageorgiou 18

A VALIDATION AND CULTURAL ADAPTATION OF THE SWALLOWING
DISTURBANCE QUESTIONNAIRE (SDQ) INTO GREEK FOR PEOPLE
LIVING WITH PARKINSON'S DISEASE

Angeliki Alivizatou, Nefeli K. Dimitriou, Georgios Dimakopoulos, Grigorios Nasios 26

A ANTIOXIDANT VITAMINS C AND E IN MIGRAINE: A NARRATIVE
REVIEW

Panagiota Kyriakoulopoulou, Odysseas Kargiotis 34






Issue Highlights

Dear colleagues,

I read with great interest and pleasure the new issue of the “Archives of Clinical Neurology”, the
first issue of the year 2026, containing three articles, two research and one review article.

In the first article, Alexoudi et al measured several biomarkers, such as plasma calcitonin gene-related
peptide (CGRP), NLRP3 inflammasome components, IL-1f, and IL-18, and hair cortisol, in 7 individuals
with Synuclein-Associated Neurodegenerative Disorders (SAND) and 8 controls with features of prodro-
mal SAND, aiming to investigate possible associations of CGRP related inflammatory biomarkers across
different circadian stages, therefore blood samples were collected before and after overnight sleep.
This preliminary study found that levels of inflammatory molecules do not follow the same patterns
of temporal fluctuation in patients and controls. Importantly, CGRP levels in controls show stronger
correlations with the measured inflammatory biomarkers than those observed in SAND patients, sug-
gesting a possible role of dysregulated inflammatory responses in disease initiation and progression.
Nevertheless, additional data from larger patient cohorts and control groups are required to further
elucidate the contribution of these molecular pathways to the development of synucleinopathies.

Next, Alivizatou et al translated in Greek language, culturally adapted and validated in patients with
Parkinson’s disease the initial psychometric properties of the Swallowing Disturbance Questionnaire
(SDQ). The SDQ is a brief, self-report questionnaire, consisting of 15 items, which, by addressing im-
pairments of the oral and pharyngeal phases of the swallowing process, is designed to capture early

the development of dysphagia in patients with PD. The Greek SDQ (g-SDQ) displayed an excellent
internal consistency (Cronbach’s a = 0.841) and a high diagnostic accuracy (AUC = 0.820). Moreover,
the authors found positive correlations of the g-SDQ with the Dysphagia in Multiple Sclerosis ques-
tionnaire (DYMUS; r = 0.86, p < .001) and the Speech Pathology-Specific Questionnaire for Persons
with Multiple Sclerosis questionnaire (SMS; r = 0.73, p < .001). Moreover, negative correlations were
found between the g-SDQ and the Montreal Cognitive Assessment (MoCA) and the Verbal Fluency
Test (VFT). The results of the study are clinically relevant, as they provide solid evidence of the utility
and accuracy of the translated SDQ tool for early screening of dysphasia in patients with PD.

Finally, Kyriakopoulou and Kargiotis present a narrative review on the potential role of vitamin C-
and E-containing supplements as adjunct prophylactic treatments for migraine. Vitamins C and E exert
antioxidant and anti-inflammatory effects, both of which are implicated in migraine pathophysiology.
By presenting data from randomized clinical trials, non-randomized clinical studies, and cross-sectional
studies, they conclude that there is some low-quality evidence suggesting a potential benefit of vitamin
C and D supplementation in migraine prophylaxis. Because in most studies vitamins C and E were not
administered as single interventions but rather in combination with other antioxidant compounds,
further research and randomized trials are needed to evaluate their potential efficacy in migraine when
administered alone or in combination with other supplements.

We thank all authors for contributing their valuable research to this issue. We invite Greek neurolo-
gists, both in Greece and abroad, to support our efforts to broaden the journal’s visibility and continue
to submit high-quality work that strengthens the scientific voice of our Society.

Odysseas Kargiotis, MD, PhD

Assistant Professor of Neurology & Cerebrovascular Diseases

University of Patras, Greece
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TEMPORAL ASSOCIATIONS OF CGRP-RELATED
INFLAMMATORY PATHWAY BIOMARKERS IN
SYNUCLEIN-ASSOCIATED NEURODEGENERATIVE
DISORDERS (SAND)
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ABSTRACT

Aim: This study investigates the role of calcitonin gene-related peptide (CGRP) and its related inflamma-
tory biomarkers in individuals with Synuclein-Associated Neurodegenerative Disorders (SAND), encompass-
ing conditions like Parkinson’s disease (PD) and Multiple System Atrophy (MSA). Given CGRP's known
anti-inflammatory and neuroprotective properties demonstrated in vitro and in animal models, we aimed
to explore its association with inflammatory pathways in humans across different circadian stages. Mate-
rial and Methods: We analysed plasma levels of biomarkers such as CGRP, NLRP3 inflammasome compo-
nents, IL-1B, and IL-18, along with hair cortisol, in 15 participants (7 with SAND, 8 controls). Blood samples
were collected before and after overnight sleep studies, and correlations between these markers were
assessed using non-parametric tests. Results: Across groups, all plasma biomarkers showed significant
correlations before and after sleep. In controls, strong temporal associations within the CGRP pathway
were observed, particularly between pre-sleep IL18, post-sleep CGRP, and hair cortisol, driven primarily by
control group variance. These biomarkers also related to clinical features such as cognition and motor func-
tion, with notable associations between inflammatory markers and cognitive scores. In the SAND group,
fewer biomarker correlations were found, with pre-sleep NLRP3 correlating with hair cortisol. Only pre-
sleep CGRP and IL18 levels significantly differed between groups, suggesting disease-specific alterations in
circadian biomarker patterns. Conclusions: The above highlights that temporal fluctuations of inflamma-
tory biomarkers differ in patients with SAND compared to controls. By extension, the lack of association of
CGRP to these inflammatory markers in patients, but its association in controls suggests that under healthy
conditions CGRP exerts some control over the inflammatory cascade, but its absence allows for stronger
inflammatory biomarker co-expressions at 4-5 years of disease onset.

Keywords: CGRP, biomarkers, neuroinflammation, Parkinson disease, sleep
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MEPINAHWH

Ltéxos: Auth n penétn digpeuvd tov poddo tou nenudiou CGRP kal twv oxeuldpevwy pe autd PlodeiKthv
@Aeypovhs oe dtopa pe YuvoukneivondBeles (SAND), énws n vooos MNépkivoov Kal n atpo®ia noAfaniwyv
ouotnpdtwy. Agdopévou 6u 1o CGRP éxel yvwotés avupneyuovmwOels Kal VEUPOMPOOTATEUTIKES 1010TNTES
nou €xouv anodeixBef in vitro kal og {wikd poviéna, otdxos pas Ntav va OlEpeUvAooUpE TN oUvOEoh s
pe @neyuovdn povondua os avBpwnous katd v didpkeia KIpkadiwv pubuwv. YAIka kar MéBoboi:
Avanuoape ta eningda Piodeiktwyv oto nAdopa, 6nws 1o CGRP, ta cuctatkd tou IveAaupacdpatos NLRP3,
IL-1B kal IL-18, kaBws kal koptuldAns pandidv, oe 15 ocuppetéxovies (7 pe SAND, 8 uyiegis pdptupes). Ta
beiypata aipatos cunnéxbnkav npiv kal Petd and ofovukua Penétn Unvou, Kal ol CUCXETIOEIS PETAEU auTtdV
twv Biodeiktwv agloAoyhBnkav pe pn napapetpikés peboddous. Anotenéopata: e 6nes us opddes, 6Aol
ol Blobeiktes oto nAdopa €6€1Eav oNUAVTIKES CUOXETIOEIS NMPIV Kal PETd tov Unvo. YToUS UYIEIS YAPTUPES,
napatnENBNKav IOXUPES XPOVIKES OUOXeTioels oto povondt tou CGRP, 16iws peta&u npo-unvou IL-18, petd
tov unvo CGRP kal kopuldans padfidv, kupiws Adyw s diapopds otn variance s opddas enéyxou.
Autoi ol Blodeiktes cuvdéovtav enions pe KAIVIKA XapaKINPIoTKA ONws N yvwotkh Agitoupyia Kal n KIvNTKA
IKQVOTNTA, PE ONPAVIKES CUOXETOEIS HETAEU pRgyHovwdWV OEIKTMV Kal YWWOUKWY AEItoupyIyv. v opdda
SAND, BpéBnkav Alydtepes ouoxetioels Blodeiktwy, pe 1o npo-unvou NLRP3 va cuoxetidetal ye tnv koptuldnn
twv padfidv. Mévo ta enineda npo-unvou s CGRP kai IL-18 diapépouv onpavukd petagu twv duo
opddwy, unodeikvuovtas diatapaxés ota Kipkadia potifa twv Piodeiktwy. Zupynepdopata: Ta avwtépw
unoypaupidouv 6T ol xpovikEs dlakupdvaels Twv Asypovwdwy PBlodeiktwy diapépouv o aoBbeveis pe SAND
o€ oUyKplon pe tous uyieis. H anouaoia cuoxéuons tou CGRP pe autous tous Biodeiktes otous aobeveis, oe
avtiBeon pe tous uyieis, unodnniwvel 6u und Quaolonoyikés ouvBnkes 1o CGRP aokei k&nolov édgyxo otnv
@Aeypovwdn afucida, evid N anoucia Tou eNITPENE! IOXUPOTEPES OUV-EKPPATEIS PEYUOVWOmY BIOOEIKTDV
4-5 xpévia petd anod v évapén ms vooou.

Né€eis-kne1di1a: CGRP, Biodeiktes, veupopieypovn, vooos Mapkivoov, Unvos

INTRODUCTION

Parkinson’s Disease (PD) is the second most common
neurodegenerative disorder after Alzheimer’s disease
(AD), and it is associated with significant morbidity

calcitonin family of peptides and is extensively ex-
pressed in neuronal tissues.!'""3 Binding CGRP to its
receptor activates multiple signalling pathways that
can influence neurodegeneration, with disruptions

and mortality—carrying a 1.75 to 3.86 times
higher risk compared to the general population.
'n 2017, approximately one million individuals
were diagnosed with PD in the United States, with
direct healthcare costs reaching $51.9 billion . A
key pathological feature of PD is the aggregation
and propagation of a-synuclein (a-syn), which
correlates with disease severity and prognosis. Recent
research also links a-syn with inflammasome-induced
inflammation.B! Inflammasomes are multiprotein
complexes within the cytosol of immune cells
that play a crucial role in disease development.i®
Chronic activation of inflammasomes — triggered
by pathogenic microorganisms, mitochondrial
oxidative stress, endogenous cytokines, and
protein aggregates — is proposed as a mechanism
underlying neurodegeneration.®!In PD, fibrillar a-syn
released into the extracellular space due to neuronal
degeneration activates microglia and amplifies
inflammatory responses.”-81 Studies have shown
that NLRP3 inflammasome activation and elevated
inflammatory cytokines are involved in PD onset.[®?

A key protein involved in the regulation of in-
flammatory and other pathways is the Calcitonin
gene-related peptide (CGRP), which is part of the

Archives of Clinical Neurology 35:1-2026, 19-25

potentially contributing to disease progression.['41!
Emerging evidence indicates that CGRP exerts neuro-
protective effects across various neuronal populations
by engaging multi-kinase signalling pathways.!"®!
Specifically, CGRP appears to diminish anti-apoptotic
signalling while enhancing proliferative pathways in
an Akt-dependent manner.l'? Additionally, in vitro
and animal studies suggest CGRP possesses anti-
inflammatory properties, possibly through modula-
tion of macrophages and inhibition of the NLRP3
inflammasome.l"®'?! Long-acting CGRP analogues
have shown promise as therapeutic agents for type
2 diabetes due to their favourable metabolic effects
and promotion of GLP-1 secretion.?% Activation of
the GLP-1 receptor can increase gene expression
of peptides involved in energy regulation, such as
CGRP and IL-6, within the parabrachial nucleus.?"
Conversely, the use of DPP4 inhibitors and GLP-1
mimetics has been associated with a reduced risk of
developing PD compared to other oral antidiabetic
agents. These findings suggest that anti-inflam-
matory strategies could delay PD progression. 22:23]
Furthermore, exogenous CGRP administration has
been shown to inhibit macrophage infiltration and
reduce inflammatory mediator expression, thereby
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mitigating inflammation-related damage in AD. Con-
sequently, targeting CGRP receptor pathways may
offer a novel therapeutic approach for both AD and
PD_[24]

In the present study, we explored the associations
of CGRP related plasma biomarkers in individuals
who underwent detailed deep phenotyping of SAND
and matched controls before and after sleep. Specifi-
cally, we examined the relationship between CGRP
and inflammatory biomarkers in relation to detailed
phenotypic features of people with SAND, and more
specifically, whether NLRP3, IL-1, IL-18, and hair and
blood cortisol were associated with CGRP levels, and
whether this association differed between groups and
before and after sleep. We hypothesised that CGRP
has a neuroprotective role; therefore, we expected
CGRP related patterns to reveal increased expres-
sion early in the disease process, and conversely, we
anticipated that their expression would decline as
the disease progresses. We further hypothesised
that pre- to post- sleep fluctuations of CGRP-related
biomarkers would be more closely associated with
disease severity than their absolute levels, and fur-
ther mediated by sleep disturbances and executive
dysfunction rather than to motor symptoms.

MATERIAL AND METHODS

Participants

We recruited 18 participants with SAND (age 48-
80; F:M 9:9; 16 PD and 2 MSA,; years of disease
4.73; UPDRSIII 29.89; H&Y 2.29; S&E 87.65) and 13
non-impaired controls (age 42-78; F:M 8:5) from the
Movement Disorders and Sleep & Memory Centres at
the Neurological Institute of Athens (NIA) and after
obtaining informed consent post Institutional Review
Board approval (Tables 1 and 2). Participants with
SAND were older than 18 years old, had a clinical
diagnosis of SAND, Hoehn and Yahr < 3, and MMSE
= 24. Participants were excluded if they presented
with major vascular brain disease, and/or history of
major psychiatric disease or medication use affecting
movement, cognition, or sleep regulation, features
suggesting atypical parkinsonism, and features of
prodromal PD. The control group included people
with features of prodromal PD (i.e., idiopathic REM
behaviour disorder, constipation).

In the present study, we present the preliminary
results from the plasma analysis on 15 participants
(7 with SAND and 8 controls).

Clinical Protocol

All participants underwent multisource-
multidisciplinary clinical assessments of structured
interviews and questionnaires on history &
physical information, including motor assessments

(e.g., UPDRS-IIl, Schwab and England), and
neuropsychological testing. Structured questionnaires
included the Neurological Institute of Athens
Cognitive Behavioural Symptoms Questionnaire
(Q-CBS) for patients and caregivers, a 51-item
questionnaire, of which the first three items capture
gross impressions of cognition (Q-CBS-1), movement
(Q-CBS-2), and sleep (Q-CBS-3), respectively. Plasma
biomarker levels (CGRP, NLRP3, IL1B, IL18, cortisol,
NFL, GFAP, insulin) were collected before and
after an overnight in-lab sleep study. Hair cortisol,
representing average cortisol levels over the previous
three months, was collected from hair post-sleep
(Figure 1).

Biosample processing: Blood biomarker quantifica-
tion, including CGRP, NLRP3, IL-1B and IL-18 Western
Blot and ELISA were pursued at the National Centre
for Scientific Research (NCSR) “Demokritos” and
blood cortisol, NFL, GFAP, and insulin levels were
pursued in at Uppsala and Gothenburg Universities
in Sweden.

Statistical Analysis

We performed non-parametric tests (Spearman
and Mann Whitney test) between markers across
and between the two groups to assess associations
within and between biomarkers and groups across
circadian stages.

Table 1. Demographics of control and SAND partici-
pants.

SAND CONTROLS | P-
value
F:M 9:9 8:5 0.394
AGE 66.06 (9.53); 61.23(9.51); 0.063
Mean (SD); 47-80 42-78
Range

Table 2. Baseline demographics and rating scales’
scores of SAND group.

Metric SAND

Mean (SD) range
AGE OF ONSET 59.00 (9.87) 44-77
YEARS OF DISEASE 4.73 (3.41) 1-11
UPDRS Il 29.89(14.74) | 12-63

Hoehn &Yahr
Schwab & England

2.29(0.71) 2-4
87.65(16.02) | 50-100

RESULTS

Across groups, all plasma biomarkers correlated to
themselves before and after sleep Within the CGRP-
related pathway across circadian rhythms, in control’s
group temporal associations were strongest between
pre-sleep IL18 and to post-sleep CGRP, IL-18 and hair
cortisol. IL-18 and CGRP were correlated both within
times and across circadian rhythms (r = 0.97 - 0.99; p
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< 0.05). CGRP before sleep was only associated with
pre- and post-sleep IL18, an observation driven by
variance in the control group. Post-sleep IL-18 and
CGRP were correlated with hair cortisol (Figure 1).
These plasma associations were primarily driven by
biomarker variance in the control group rather than
the SAND group (Figure 2). Actually, only pre-sleep
NLRP3 was correlated with hair cortisol in people
with SAND.

Figure 1. Cross-sectional and longitudinal biomarker
associations in Controls.

Results:
Cross-sectional and longitudinal biomarker associations

Controls

CONTROLS

Evening

Morning

Figure 2. Cross-sectional and longitudinal biomarker
associations in SAND.

Results:

Cross-sectional and longitudinal biomarker associations
SAND

The CGRP-related pathway biomarkers across
circadian rhythms were also associated with clini-
cal features. In the control group, pre-sleep CGRP
correlated with phonemic fluency, while post-sleep
CGRP was linked to MMSE scores. A significant re-
lationship was observed between evening NLRP3
and phonemic fluency and Q-CBS-1 (cognitive), and
morning NLRP3 with Q-CBS-3 (sleep). Pre-sleep IL18
was associated with MMSE, and post-sleep IL18 with
Q-CBS-1 (cognitive) and MMSE. Cortisol levels in hair
showed a significant correlation with recall. Addition-
ally, morning NFL levels were related to phonemic
fluency (Table 3a). In the SAND group, post-sleep
CGRP was associated with phonemic fluency. Evening
IL18 and IL1PB levels were linked to recall. Pre-sleep
NFL correlated with UPDRS Ill scores. Both pre- and
post-sleep GFAP levels were associated with CBS
1, with post-sleep GFAP also showing a significant
relationship with phonemic fluency. Lastly, morn-
ing cortisol and insulin levels were associated with
Schwab and England and digit span backward tasks,
respectively (Table 3b).

When comparison of biomarkers was carried out,
only pre-sleep CGRP and IL18 levels were significantly
different between the two groups (z =-2.78; p =
0.004) (Table 4).

Table 3. Longitudinal biomarker and clinical manifestation associations in a. Controls, b. SAND.

PS, pre-sleep; AS, post-sleep. Q-CBS, Structured questionnaires included the Neurological Institute of Athens Cogni-
tive Behavioural Symptoms Questionnaire; Q-CBS-1, Cognition, Q-CBS-2, Movement; Q-CBS-3, Sleep.

a.

P Q-CBS-1 N Q-CBS-2 N Q-CBS-3 N MMSE N Digit N recall_PS N pho-
back- nemic_
wards fluency

PS

CGRP_PS 038 4 0.058 5 0.604 5 0854 6 0305 6 0.084 6 | *0.037

CGRP_AS  0.499 6 0.854 6 0.381 6 *0.039 8 0974 8 0.326 8 10432

NLRP3_PS *0 4 0.638 5 0.306 5 0573 6 0512 6 0913 6 | *0.037

NLRP3_AS 0.288 6 0573 6 | *0.02 6 0689 8 0446 8 0.583 8 0.29%

IL18_PS 0.6 4 0.638 5 0.361 5 *0.021 6 0.749 6 0.173 6 0.505

IL18_AS *0.036 6 0.854 6 0.956 6 | *0.008 8 0.821 8 0.563 8 0432

Archives of Clinical Neurology 35:1-2026, 21-25

~N U o Ut

| EAAHNIKH
NEYPOAOTIKH
72) ETAIPEIA



22

Athanasia Alexoudi et al.

) EAAHNIKH
7| NEYPOAOTIKH

ETAIPEIA

Cortisol_ 0.211 9 0.774 10 0.653 10 0.385 11 0.221 10 *0.043 11 0.608 8
hair
NFL_nl_AS 0.08 6 0.067 7 1 0.658 7 1 8 0.717 |8 10.204 8 *0.049 |7
b.
p UPDR- N Schwab N CBS1 N CBS2 N CBS3 N MMSE N Digit N recall_ N phone- N
Sl & Eng- back- PS mic_flu-
land wards ency PS
CGRP_AS 0913 6 0.32 6 014 6 0518 6 *0.0415 0816 6 0.117 6 0468 6 0.104
IL18_PS 0935 5 0638 5 1 5 0269 5 0684 4 0638 5 0434 5 *0.0375 0.8
IL1B_PS 0.741 5 0638 5 1 5 0614 5 0684 4 0308 5 0434 5 *0.0375 0.6
cortisol_ng/ 0.452 11 *0.038 11 0.759 11 0.462 110.833 111 110.639 11 0.6 11.0.623
ml_AS
NFL_nl_PS *0.032 9 038 9 0.168 9 0.067 9 0325 8 0.717 9 0.041 9 0.827 9 0.957
GFAP_nI_PS 0.795 9 0.197 9 *0.0459 0948 9 0.833 8 0.331 9 0576 9 0695 9 0.072
GFAP_nl_AS 0965 9 0.284 9 *0.0059 0965 9 0.563 8 0.097 9 0414 9 0.347 9 *0.019
Insulin_pg/ 0.531 9 0.98 9 0.78 9 0449 9 0.281 8 0.768 9 *0.031 9 0.703 9 0.439
ml_AS
p<0,5
Table 4. Biomarker associations between two groups (Controls and SAND).
Marker SAND CONTROLS
N Mean (SD) range N Mean (SD) range P-value
MMSE 17 128.33(1.85) 24-30 13 129.23(0.83) 27-30 0.157
p-tau 217 AS 9 0.34(0.24) 0.00-0.72 8 0.14(0.14) 0.00-0.30 0.057
p-tau 217 PS 9 0.33(0.36) 0.00-0.85 8 0.18(0.12) 0.00-0.29 0.176
Cortisol hair 11 13.87 (14.32) 4.64-52.20 11 10.11 (8.83) 2.77-26.43 0.311
Cortisol blood AS 9 174.11(53.29) 90.18-254.72 '8 212.50(63.54) 128.86-311.19 0.377
Cortisol blood PS 10 107.15(49.61) 46.39-200.92 8 64.73(34.70 28.13-130.08 0.126
CGRP AS 6 67.57(68.47) 4-186 6 41.07 (18.30) 18-67 *0.030
CGRP PS 6 95.35(73.65) 6-191 8 61.70(39.85) 23-140 0.801
NLRP3 AS 5 20.13(14.89) 10-50 6 17.03(4.13) 12-22 0.362
NLRP3 PS 6 21.51(19.48) 13-66 8 17.86(4.12) 13-25 0.119
IL18 AS 5 98.76 (36.08) 68-157 6 74.73(20.72) 53-106 0.133
IL18 PS 6 105.33(28.56) 74-154 8 74.83(14.25) 53-90 *0.009
IL1B AS 5 7.03(4.06) 2-12 6 12.36(12.8) 2-29 0.563
IL1B PS 6 17.64(19.05) 2-45 8 12.29(8.5) 3-30 0.837
p<0,5
DISCUSSION In the present study, the primary objective was to

The relationship between CGRP and inflammatory
biomarkers in relation to detailed phenotypic
features of individuals with synuclein-associated
neurodegenerative disorders has not been
investigated yet. We examined whether inflammatory
markers — such as NLRP3 inflammasome
components, IL-1B, IL-18, and also hair and blood
cortisol were associated with CGRP levels before
and after sleep.

O b~ b~ WU

OO O O

explore the relationship between CGRP and inflam-
matory biomarkers in relation to the detailed pheno-
typic features of individuals with SAND. Specifically,
we aimed to assess whether inflammatory mark-
ers—such as NLRP3 inflammasome components,
IL-1B, IL-18, as well as hair and blood cortisol—are
associated with CGRP levels. Our hypothesis was
that CGRP plays a neuroprotective role; thus, we
expected to see increased expression of CGRP and
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related inflammatory biomarkers in the preclinical
stages of the disease. Conversely, we anticipated that
their levels would decrease as the disease advances.

The second objective was to investigate the associ-
ations and the dynamic fluctuations of CGRP-related
pathways, particularly the nighttime-to-morning vari-
ations, in relation to clinical and neurophysiological
features across motor, cognitive-behavioural, sleep,
and circadian domains. We hypothesised that re-
duced fluctuations in CGRP-related biomarkers would
be more strongly linked to disease severity than their
absolute levels, with particular connections to sleep
disturbances and executive dysfunction, rather than
to motor symptoms such as rigidity and bradykinesia.

This comprehensive analysis highlights the dynamic
relationships within the CGRP-related pathway across
circadian rhythms and their associations with clinical
features in both control and SAND groups. In the
control group, strong temporal associations were
observed between pre-sleep IL18 and post-sleep
CGRP, as well as between IL-18 and hair cortisol.
The high correlation coefficients (r = 0.97-0.99; p
< 0.05) indicate a tightly coordinated fluctuation of
these biomarkers within and across circadian phases.
Specifically, pre-sleep CGRP was primarily linked with
IL18 at the same time points, whereas post-sleep
IL-18 and CGRP correlated with hair cortisol, empha-
sising the interconnectedness of inflammatory and
neuroendocrine pathways in controls. These plasma
associations were predominantly driven by variability
in the control group, with minimal associations ob-
served in the SAND population, except for pre-sleep
NLRP3’s correlation with hair cortisol.

The fact that only pre-sleep CGRP and IL18 levels
significantly differed between controls and people
with SAND, suggests disease-specific alterations in
these biomarkers related to sleep or circadian regu-
lation. These findings underline notable differences
between healthy controls and people with SAND.

From a clinical perspective, results suggest that
biomarkers related to the CGRP pathway exhibit
circadian variations that are linked to specific clinical
manifestations. In the control group, pre-sleep CGRP
influencing phonemic fluency, and post-sleep CGRP
being associated with general cognitive function
(MMSE. The relationship between evening NLRP3
and both phonemic fluency and cognition, as well as
morning NLRP3 and sleep, indicates that inflamma-
some activity fluctuates across the day and impacts
cognitive and sleep-related aspects. IL18 levels be-
fore and after sleep are linked to cognitive perfor-
mance, further emphasising the role of inflammation
in cognition. In the SAND group, post-sleep CGRP
correlates with phonemic fluency, and evening in-
flammatory markers (IL18 and IL1p) are associated
with recall, suggesting inflammation may influence
memory in these patients. The correlation between
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pre-sleep NFL and motor function (UPDRS II) points
to neurodegeneration impacting sleep-related pro-
cesses. GFAP, a marker of astroglial activity, is associ-
ated with cognition, especially after sleep, hinting
at glial involvement in neurodegenerative processes.
Morning cortisol and insulin levels’ links to functional
and cognitive assessments imply that stress and met-
abolic regulation also play roles in symptom expres-
sion. Overall, these findings highlight the complex
interplay between circadian biomarker fluctuations,
inflammatory responses, neurodegeneration, and
clinical features, suggesting that timing of biological
processes significantly influences disease manifesta-
tion and progression.

Pursuing this study, we hypothesised that at late
disease stages CGRP expression would be signifi-
cantly reduced, and, indeed, results from people with
SAND indicate that CGRP has limited correlation
with other markers of the inflammatory cascade.
As already has been discussed, there are five pri-
mary pathophysiological mechanisms through which
CGRP may influence SAND: (a) neuroinflammatory,
(b) anti-apoptotic and proliferative, (c) metabolic, (d)
neuromodulatory, and (e) antimicrobial.? Among
these, most existing data pertain to CGRP-related
neuroinflammatory processes in SAND, which also
intersect with the other mechanisms. Despite these
considerations, although the dynamic regulation of
CGRP pathways appears relevant to SAND, there is
still a lack of definitive causal evidence and circadian
data to confirm whether these pathways are neces-
sary or sufficient drivers of the disease.

PD is generally regarded as a condition that devel-
ops with increasing age.?® Inflammation is a preva-
lent factor in many age-related diseases, including
Parkinson’s disease. Prior studies have examined
the inflammatory response associated with aging,
a process referred to as inflammaging.?”?® The in-
flammasome plays a role in inflammaging, a process
associated with the early phases of neurodegenera-
tion 2831 Neuroinflammation has been linked to the
initiation and progression of pathological changes
in numerous neurodegenerative diseases, including
Parkinson’s disease.?? Central to these inflammatory
processes is the overactivation of microglia, particu-
larly via the NOD-, LRR-, and pyrin domain-containing
protein 3 (NLRP3) inflammasome pathway, which has
been detected in tissues from patients with SAND.1*3!

The inflammatory response contributes to the pro-
gress of age-related macular degeneration (AMD)
which is a progressive degenerative disease. In a re-
cent study researchers found that the levels of the
NLRP3 component, Apoptosis-Associated Speck-like
Protein (ASC) and IL-18 are elevated in patients with
AMD, and the protein levels of IL-18 are partially
the result of ASC protein expression.** CGRP levels
can be altered in neurodegeneration. Elevated CGRP
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levels were found in cerebrospinal fluid in PD patients
compared to people with major depressive disorder
according to Svenningsson et al.®*! These findings
align with our results, where aside from post-sleep
IL-1B8, all pre- and post-sleep biomarkers tended to
be higher in the SAND participants compared to
controls.

The present study also has certain limitations. Be-
sides the small number of participants, the control
group had people with REM Sleep Behaviour Disorder
(RBD) which is strongly associated with SAND, and
people with comorbidities (such as autoimmune or
systematic diseases), which can influence inflam-
matory biomarkers levels. Another point is that no
reliable biomarkers exist to define the preclinical and
prodromal stages of SAND towards correlating these
stages with CGRP levels.

In conclusion, the present study identified that: (a)
temporal fluctuations of inflammatory biomarkers
differ in patients with SAND compared to controls,
and (b) the lack of association of CGRP to these in-
flammatory markers in patients, but its association in
controls suggests that under healthy conditions CGRP
exerts some control over the inflammatory cascade,
but its absence allows for stronger inflammatory bio-
marker co-expressions at 4-5 years of disease onset.

Larger multidisciplinary projects with longitudinal
design, including biomarker panels, skin biopsy or/
and seeding amplification assays are needed to ex-
amine the unexplored cross-sectional and dynamic
associations of blood and skin biopsy CGRP-related
pathway biomarkers to multidimensional real-world
data.
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ABSTRACT

Background: Dysphagia is a frequent and impactful symptom of Parkinson’s Disease (PD), associated
with malnutrition, dehydration, and increased mortality. Early detection is essential, yet reliable screening
tools remain limited. The Swallowing Disturbance Questionnaire (SDQ) is a validated tool for dysphagia
screening in PD. However, no culturally adapted and validated Greek version currently exists. Methods:
Forty individuals diagnosed with PD participated in this study. The original SDQ was translated into Greek
and a pilot administration was conducted with healthy controls. To evaluate validity, participants completed
two additional self-questionnaires (Speech Pathology-Specific Questionnaire for Persons with Multiple
Sclerosis; SMS and Dysphagia in Multiple Sclerosis questionnaire; DYMUS) and performed the 3-ounce
Water Swallow Test (30z WST). Cognitive and language functions were evaluated with the Montreal
Cognitive Assessment (MoCA) and the Verbal Fluency Test (VFT). Results: The Greek SDQ (g-SDQ) showed
excellent internal consistency (Cronbach’s a = 0.841) and good diagnostic accuracy (AUC = 0.820). Strong
positive correlations were found between the g-SDQ and both the DYMUS (r = 0.86, p < .001) and SMS
questionnaires (r =0.73, p < .001). A positive but not statistically significant correlation was observed with
the 30z WST (r = 0.48, p = .002). Cognitive assessments revealed significant negative correlations between
the g-SDQ and MoCA, as well as the VFT. Conclusion: The g-SDQ is a reliable and valid tool for early
screening and monitoring of dysphagia in Greek people with PD, aiding clinicians in identifying swallowing
difficulties and supporting personalised care.

Keywords: Parkinson’s disease, Dysphagia, Early detection, Self-report Questionnaire, Validation

2TAOMIZH KAI NOAITIZMIKH NMPOXAPMOIH TOY
EPOTHMATOAOIIOY SWALLOWING DISTURBANCE
QUESTIONNAIRE (SDQ) XTHN EAAHNIKH TAQXZIA TIA
ATOMA NMOY ZOYN ME NOZO TOY NAPKINZON

Ayyenikin AniBi{dtou’, Nepéan K. Anuntpiol?, lewpyios Anuakérnounos®, [pnydpios NGoios?

"Tunua latpikns, Maveniothuio ©sooadias, A\dpioa
2Tunua NoyoBepaneias, MNaveniotpio lwawivwy, lwdviva
3BIOSTATS, Eniotnuoviko kai Texvooyiko [1dpko Hneipou, lwdvviva

MEPINAHWH

Eicaywyn: H duopayia anotedsl éva ouxvé olpuntwpa ts vooou tou Mapkivoov (NIM), 1o onoio cuvdée-
tal e unoaruopo, aguddtwon kal auénpévn Bvnoipdtnta. H éykaipn avixveuoh s ival kpioipn, wotdoo
ta a&ioéniota péoa didyvwons napapévouv neplopliopéva. To SwallowingDisturbanceQuestionnaire (SDQ)
anotenei éva agiénioto pyaneio yia v avixveuon ts duagayias otn NIM, dpws éws ohuepa dev €xel otab-
piotei ota EANnvikg. MeBodofoyia: Yn pedétn ouppeteixav 40 dropa pe NIM. To npwtdtuno SDQ peto-
ppaotnke ota eANNVIkG kal dokipydotnke nidoukd o€ uyih dtopa. MNa tnv agioAdynon tns eykupdtntds tou,
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0l SUPPETEXOVTES cupnAnpwoav duo enindéov epwtnpatondyia autd-avapopds (Speech Pathology-Specific
Questionnaire for Persons with Multiple Sclerosis; SMS kai Dysphagia in Multiple Sclerosis questionnaire;
DYMUS) kai unopinBnkav os dokiyacia katdnoons vepou (3-ounce Water Swallow Test; 30z WST). Ol
YVwoukes kal yAwoaolkés Aeitoupyies alonoynBnkav pe 1o Montreal Cognitive Assessment (MoCA) kai 1o
Verbal Fluency Test (VFT). AnoteAéopata: H eAdnvikh ekdoxh tou SDQ (g-SDQ) napouciace dpiotn ec0w-
tepikn ouvoxn (Cronbach’s a = 0,841) kal kadh diayvwoukn akpifeia (AUC = 0,820). Bpébnkav 10xupés
Beukés ouoxetioels petatu tou g-SDQ kal twv epwinpatonoyiwv DYMUS (r = 0,86, p< .001) kai SMS (r =
0,73, p< .001). Napatnpnbnke, enions, Beukn, afid Oxi otaToTtKG ONPAVTUKA, CUOXETon Pe tn dokiyaacia
30zWST (r = 0,48, p = .002). O1 yvwotkés aglonoynoels ¢6€i€av onNPAVTKES apVNTKES OUOXETIOEIS PETagy
tou g-SDQ kal twv dokipaoidv MoCA kal VFT. Zupnepaopata: To g-SDQ anotensi éva agonioto epyaneio
yld tnv €ykaipn avixveuon kai napakofouBnon tns ducpayias os dropa pe NI, cuvelopEépovias otny KAVIKA

NPAKUKAPEOWTNS avayvmpions npoPAnudtwy Katdnoons Kal s Napoxns eEATOUIKEUPEVNS ppovtidas.

Né€eis-kAe1b1a: Nooos Mdpkivoov, Aucpayia, Eykaipn avixveuon, Epwtnpatoddyio Autoavagopds, ZtaOuion

INTRODUCTION

Parkinson’s Disease (PD) has been defined as "“a
core clinical motor syndrome (parkinsonism) ac-
companied by substantia nigra pars compacta neu-
rodegeneration and synuclein deposition” by the
International Parkinson and Movement Disorders
Society (IPMDS) Task Force.[" Epidemiological data
show an increasing global prevalence that goes
beyond the effects of aging alone; higher rates are
observed among older individuals, while healthcare
accessibility may have an impact on geographic and
ethnic disparities. However, there are unclear trends
in incidence, particularly among women and low-/
middle-income countries, because there is a lack
of high-quality data. As the second most common
neurodegenerative disease, PD seems to be a global
priority and a significant social concern.

PD is diagnosed using clinical criteria, as there is
no definitive test available. The primary symptoms
include rest tremor, bradykinesia, rigidity, and loss
of postural reflexes, accompanied by secondary mo-
tor symptoms such as dysphagia and non-motor
symptoms that encompass autonomic and cognitive
challenges.B!Dysphagia may occur at any stage of
the disease, including early onset, significantly di-
minishing the quality of life for affected individuals.”
Specifically, weight loss, dehydration, and malnutri-
tion might arise from difficulties in swallowing food,
liquids, or medications, while individuals with dys-
phagia frequently withdraw from social interactions.
Aspiration pneumonia is among the most serious
complications and a common cause of hospitalisa-
tion and mortality.P}He7]

According to a recent meta-analysis research, more
than one-third of persons with PD experience subjec-
tive oropharyngeal dysphagia (OD), with prevalence
increasing in advanced stages, and up to 80% when
subclinical cases are included.® However, estimates of
OD prevalence range greatly, from 11% to 81%, de-
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pending on the assessment method employed. This
current knowledge is constrained by the variety of
detection methods, emphasising the urgent need for
a reliable, standardised, and validated approach to
accurately identify dysphagia in PD.”! To this purpose,
a multinational expert group reviewed literature on
neurogenic dysphagia and PD (Jan 1990-Feb 2021)
following PRISMA guidelines. The expert group ad-
dressed the screening, diagnosis, impact on quality
of life, and prognostic significance of dysphagia in
PD, providing guidelines for an efficient detection
and treatment. Among the guidelines, several ques-
tionnaire-based tools are recommended for screening
dysphagia in PD, including the Swallowing Distur-
bance Questionnaire (SDQ).M”

The SDQ is a self-report instrument validated for
the early detection of dysphagia occurring during
all the stages of swallowing. The original version,
specifically developed for individuals with PD, dem-
onstrated a sensitivity of 80.5% and a specificity
of 81.3%."""The instrument, originally available in
English, has also been translated and validated in
Persian, Japanese, Portuguese, and Brazilian Portu-
guese.ﬂz],ﬂ3],[14],[15]

In this context, the current study aims to translate,
culturally adapt, and validate the initial psychometric
properties of the SDQ questionnaire in the Greek
language, with the purpose of facilitating the early
detection of dysphagia in people living with PD.

MATERIALS AND METHODS

Participants

The sample consisted of 40 individuals diagnosed
with PD. Demographic (age, sex, and years of
education) and clinical (year of diagnosis) data were
collected for each one of them. Participants were
eligible for inclusion in this study if they met the
following criteria: (1) have a diagnosis of PD; (2) be =
18 years of age; (3) be native speakers of the Greek
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language; (4) be able to fill out the questionnaire
by him/herself; and (5) have a Montreal Cognitive
Assessment (MoCA) score above 15. Exclusion
criteria included any conditions that could interfere
with participants’ performance: (1) the presence of
psychiatric disorders (e.g., untreated depression,
psychotic symptoms, alcohol or drug abuse); (2)
concomitant neurological disorders (e.g., epilepsy,
stroke, or traumatic brain injury); (3) malignancies of
the larynx or other relevant regions; and (4) severe
visual and/or hearing impairments.

Greek version of the Swallowing Disturbance
Questionnaire (g-SDQ)

The original SDQ!"" is a self-report questionnaire
consisting of 15 items that assess symptoms of
dysphagia arising at any stage of swallowing.
Questions 1 to 5 pertain to the oral-stage symptoms,
while questions 6 to 15 concern pharyngeal-stage
dysphagia. Items 1 through 14 are graded on a
4-point Likert scale to determine the symptom
frequency: 0 - 'never’; 1 - ‘rarely’ (= once per
month); 2- ‘often’ (1-7 times per week); and 3 -
‘very often’ (> 7 times per week). Item 15 requires
a “yes” or "no” response, which is scored as 2.5 or
0.5, respectively. A total SDQ score of =11 indicates
a potential diagnosis of dysphagia, based on findings
from individuals with diverse underlying conditions.
The original English version was translated and
converted into Greek by three Greek native speakers,
including two speech language pathologists and
a neurologist. No items from the original edition
were omitted, modified or replaced. The final Greek
version of the SDQ questionnaire (g-SDQ) was tested
on ten healthy control subjects to determine its
perceptiveness and was authorised by the research
team.

Swallowing Assessment

For assessing convergent validity, the participants
completed two other patient-reported outcome
measures (PROMs), which have already been
validated in Greek:

The Speech Pathology-Specific Questionnaire for
Persons with Multiple Sclerosis (SMS!'®) is a 16-item
questionnaire that examines speech/language, voice,
and swallowing abilities, with each item rated on a
5-point scale for a maximum total score of 64 points.

The Dysphagia in Multiple Sclerosis (DYMUS!')
questionnaire consists of ten yes/no questions with
a 10-point score. The questionnaire was created es-
pecially for people with multiple sclerosis. It evaluates
both liquid and solid dysphagia; a single affirmative
response denotes dysphagia, whereas three or more
indicate severe difficulties.

For assessing criterion validity, the participants
performed the non-invasive physical assessment
3-ounce Water Swallow Test (3oz WST!'®)). Specifi-

cally, a speech-language pathologist (SLP) specialis-
ing in dysphagia observed the individuals as they
consumed 90 mL of water either through a straw
or by sipping from a cup in their usual manner. The
SLP monitored symptoms of aspiration, including
coughing, choking, changes in the voice quality, nasal
regurgitation of fluids or food, and post-swallowing
respiratory distress. The examination was scored as
either impaired (1) or normal (0).

Cognitive and Language Assessment

Cognitive function was evaluated using the Montreal
Cognitive Assessment (MoCA),[" and linguistic
performance was assessed with the Verbal Fluency
Test (VFT).20

MoCA is a brief test that evaluates the following
cognitive and language domains: visuospatial and
executive functioning, naming, attention, language,
abstraction, delayed recall (short-term memory), and
orientation. Scores range from 0 to 30, with a score
of 26 and higher generally considered normal. Nota-
bly, participants with 12 years or less of formal edu-
cation receive an additional point on their score.!"!

VFTs assess the ability to produce words within a
limited timeframe. There are two main types: pho-
nemic (PhVFT), where words begin with a specific
letter, and categorial (CVFT), where words belong to
a target category. VFTs measure cognitive functions
like semantic memory, language ability, attention,
processing speed, and executive functions such as
inhibition, self-monitoring, and information differ-
entiation.®?

Procedure

The study was conducted in accordance with the
Declaration of Helsinki ethical principles.?Data
processing and analysis were approved by the ethics
committee of the University of loannina (reference
number 48936/17-12-2024). All participants were
informed about the study’s objectives and procedures
and provided written informed consent prior to
participation. They were notified they could opt out
of the study at any time as they wished, without any
impact on their medical treatment.

All tasks were carried out in a quiet room to mini-
mise external distractions, and no other individuals
were present during the procedure. Furthermore,
the administration of all questionnaires followed a
consistent, pre-determined order.

Statistical Analysis

Descriptive statistics were applied to the collected
data. The internal consistency of the g-SDQ
scale was evaluated using the Cronbach’s alpha
coefficient. The global g-SDQ score was assessed
for its diagnostic accuracy via Receiver Operating
Characteristic (ROC) curve analysis, while its external
reliability was examined using results from the
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DYMUS questionnaire. All correlations to the g-SDQ
were determined through the Pearson correlation
coefficient (PCC). The significance level was set at
p < 0.05, and the statistical analysis was conducted
using the SPSS v26.0.

RESULTS

Study population

The study sample consisted of 40 patients (10
women corresponding to 25%) with a mean age
of 74.1 years (SD = £8.1). Educational level was
recorded in years (mean = 11.1, SD = +3.8) and
ranged from 6, indicating only mandatory education,
to 16 years, indicating university graduates.

Internal Consistency and Diagnostic Accuracy of
the g-SDQ

The internal consistency of the g-SDQ was
assessed using Cronbach’s alpha coefficient, and
it was found to be 0.841, demonstrating excellent
internal consistency of the questionnaire. “Corrected
item-total correlations” and “Cronbach’s alpha if
item deleted” are presented in Table 1. The initial
Cronbach'’s alpha for the 15 items could be improved,
changing up to 0.846 after deleting specific items,
but their importance regarding content validity, as
well as the practically negligible increase, led to the
decision to maintain the scale in its original form,
following similar studies.l'"?'3l04 Receiver Operating
Characteristic (ROC) curve analysis was performed
to evaluate the diagnostic accuracy of the 15-items
g-SDQ. The ROC analysis demonstrated a good
accuracy of the instrument, with an area under the
curve (AUC) of 0.820, as shown in Figure 1.

Table 1. Internal Consistency Indices for the 15 items
of the g-SDQ.

Cronbach’s Alpha
if Item Deleted

Corrected Item -
Total Correlation

sDQ1 742 813
SDQ2 695 815
sSDQ3  .000 845
SDQ4 269 841
SDQ5 523 829
SDQ6 544 827
sbQ7 735 812
sDQ8  .000 845
SDQ9  .146 844
sDQ10 733 811
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SDQ11 .765 811
sDQ12 475 .831
SDQ13 .306 .839
sDQ14 239 .842
sDQ15 .188 .846

“Corrected Item-Total Correlation” and “Cronbach’s
Alpha if Item Deleted” estimations, demonstrating
excellent reliability of the scale.

Figure 1. Diagnostic Accuracy of the g-SDQ. ROC
curve with an AUC of 0.820, indicating good discrimi-
native ability of the questionnaire.
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Swallowing Assessment: Correlation of the g-
SDQ with the SMS, DYMUS, and 30z WST

The correlation between the total g-SDQ score
and the DYMUS score was statistically significant
and positive (r=0.860; p<.001), indicating a very
strong positive linear correlation between the
two assessment tools. With respect to the SMS,
the correlation was positive to g-SDQ (r=0.734;
p<.001). In addition, a statistically significant positive
correlation was found between the g-SDQ and the
30z WST score (r=0.482; p=.002). All correlations
are presented in Table 2.
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Table 2. Correlation Between g-SDQ Scores and Related Clinical Measures.

30z WST sSDQ DYMUS SMS PhVFT CVFT
MoCA Pearsonr  -.201 -.376 -.268 -.368 .808 .818
P 213 .017 .095 .019 .000 .000
N 40 40 40 40 40 40
30z WST Pearson r 482 445 254 -.094 -.080
P .002 .004 114 .565 624
N 40 40 40 40 40
sSDQ Pearson r .860 734 -.390 -.292
P .000 .000 .013 .068
N 40 40 40 40
DYMUS Pearson r .527 -.301 -.157
P .000 .059 333
N 40 40 40
SMS Pearson r -.386 -.340
P 014 .032
N 40 40
PhVFT Pearson r .825
P .000
N 40

DYMUS, SMS, and 3oz WST for swallowing assessment; MoCA and VFTs (PhVFT and CVFT) for cognitive evaluation.
Pearson r: Correlation strength; p: Statistical significance; N: Sample size; 30z WST: 3-ounce Water Swallow
Test; CVFT: Categorial Verbal Fluency Test; DYMUS: Dysphagia in Multiple Sclerosis questionnaire; MoCA:
Montreal Cognitive Assessment; PhVFT: Phonemic Verbal Fluency Test; SDQ: Swallowing Disturbance Ques-
tionnaire; SMS Speech Pathology-Specific Questionnaire for Persons with Multiple Sclerosis

Cognitive and Language Assessment: Correlation
of the g-SDQ with the MoCA and the VFT

Statistically significant correlations between the
g-SDQ and MoCA as well as VFT were observed.
Specifically, a negative correlation was found for
MoCA (r=-0.376; p=.017). Regarding the VFT,
both its dimensions were negatively correlated to
g-SDQ, with r=-0.390 (p=.013) for PhVFT and r=-
0.292 (p=.068) r=0.818 for CVFT, respectively. All
correlations are presented in Table 2.

DISCUSSION

The current study presents the adaptation and
validation of the SDQ into Greek language (g-
SDQ). The SDQ is a brief assessment tool designed
to facilitate the early detection of dysphagia in
individuals with PD, by addressing impairments
associated with the oral and pharyngeal phases of

the swallowing process. The g-SDQ demonstrated
excellent internal consistency (0=0.846), comparable
to the original version of the questionnaire (0=0.890).
M1 Qur results demonstrated a strong positive
correlation between the g-SDQ and the other PROMs
(SMS and DYMUS), indicating its convergent validity
and its reliability in reflecting swallowing difficulties
in a manner consistent with established, validated
PROMs. Specifically, the DYMUS questionnaire had
also shown a strong positive correlation with the
SDQ in the study conducted by Sparaco et al.??
A statistically significant correlation was observed
between the g-SDQ and the 30z WST, supporting the
criterion validity of the tool. This finding is consistent
with the literature, which suggests that the test’s
high sensitivity makes it a quick, non-invasive, and
useful screening tool for the detection of dysphagia
in individuals with PD.[181123]

To ensure the reliability of self-reported data,
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participants with significant cognitive impairment,
defined as a MoCA score below 15,!"were excluded
from the study. Severe cognitive decline can com-
promise a person’s ability to understand and ac-
curately respond to self-assessment tools, making
their responses less valid.?# This highlights the critical
importance of pairing self-report instruments with
objective cognitive measures such as the MoCA. By
doing so, clinicians and researchers can determine
whether individuals have the cognitive capacity to
provide meaningful responses. Moreover, the use
of standardised severity levels further enhances the
interpretability of PROMs. When combined with ro-
bust tools like the MoCA, this approach not only
improves the accuracy of symptom assessment but
also supports more informed clinical decision-making
by identifying when interventions are needed and
when symptoms have normalised.?”!

The statistical analysis revealed a strong negative
correlation between the g-SDQ and the MoCA, in-
dicating that higher cognitive function is associated
with fewer symptoms of dysphagia. This finding
aligns with the literature, as cognitive decline sig-
nificantly affects the swallowing mechanism across all
phases of swallowing.?8271281 Similarly, the VFTs were
negatively correlated with the g-SDQ, demonstrating
that reduced verbal fluency may be associated with
increased self-reported swallowing disturbances. In
addition, both dimensions of the VFT (phonemic and
categorical) were positively correlated with MoCA
scores. Although a direct association between verbal
fluency deficits and dysphagia has not been firmly
established, the present findings suggest that the
observed relationship between verbal fluency and
swallowing difficulties may represent an indirect link
between cognitive decline and dysphagia. Supporting
this interpretation, verbal fluency has consistently
been shown to be closely associated with overall
cognitive performance.??120

A potential limitation of our study is the absence
of an objective clinical assessment of the swallowing
mechanism, such as the Video-Fluoroscopic Swal-
lowing Study (VFSS) or the Fiberoptic Endoscopic
Evaluation of Swallowing (FEES). However, the SDQ
has been previously compared with both VFSS and
FEES. Notably, its performance has been consistent
across both the original and translated version of
the SDQ,["3Tdemonstrating good sensitivity and
specificity in identifying dysphagia. Similarly, given
its excellent internal consistency, reliability, and diag-
nostic accuracy, the g-SDQ may serve as a valuable
tool for screening dysphagia in Greek-speaking PD
population. Further research could strengthen these
findings by combining the use of the g-SDQ with
objective clinical methods, such as VFSS or FEES, to
further investigate its diagnostic accuracy.

Epidemiological data from PD in Greece highlight
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a crude incidence of 48 cases and a mortality rate
of 71 deaths per 100,000 person-years, along with
a prevalence of 400 per 100,000 persons. Regional
disparities were evident, with the lowest incidence
in Crete (35/100,000) and the highest in Thessaly
(69/100,000). The fact that mortality exceeds inci-
dence during the study period may suggest under-
diagnosis, late-stage detection, or external factors
such as the COVID-19 pandemic.B" These findings
underscore the urgent need not only for improved
disease surveillance and early diagnosis, but also for
the development and wider implementation of ef-
fective, patient-centred therapeutic strategies to
reduce disease burden and enhance quality of life for
individuals living with PD. Considering the high preva-
lence of dysphagia in PD,®and its serious, potentially
fatal complications,®along with the importance
of culturally and linguistically appropriate PROMs
to support effective healthcare communication,?
the translation and validation of the SDQ self-report
questionnaire into Greek represents a valuable con-
tribution to clinical practice.

CONCLUSION

Overall, this study indicates that the 15-item g-SDQ
processes good psychometric properties, as well
as adequate validity and reliability measurement
capacities. Our results support its suitability for the
preliminary screening of dysphagia in adults with PD,
as well as for assessing the frequency of dysphagia-
related symptoms. Analysis of g-SDQ responses
may help clinicians detect subtle or intermittent
swallowing disturbances that are often overlooked
during routine clinical evaluations, thereby supporting
more personalised and safer dietary management.
Consequently, the g-SDQ stands out as a brief yet
sensitive instrument for the detection and monitoring
of swallowing difficulties in clinical settings within
the Greek-speaking PD population.
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Abstract

Background: Although the pathophysiology of migraine is still unclear, oxidative stress is implicated as part
of the mechanism, while several studies have reported a redox imbalance in migraine patients.

Objective: This narrative review examines the role of the antioxidant vitamins C and E in the treatment of
migraine.

Results: Observational studies suggest that increased—but balanced—consumption of dietary antioxidants,
including vitamins C and E, resulted in a lower risk of migraine and a lower frequency and severity of
migraine attacks, especially in women of reproductive age. In addition, other observational studies and one
randomised trial provide evidence that vitamin C supplementation (when taken alone or concomitantly with
other antioxidants) may be beneficial for migraine outcomes in terms of frequency, duration, and intensity.
However, a cross-sectional study from Taiwan reported an increase in migraine attacks in women taking
vitamin C supplements. As for vitamin E, its antioxidant and anti-inflammatory properties may help control
some migraine symptoms, particularly those associated with menstrual migraine.

Conclusions: Overall, the current evidence offers some hope for the use of vitamins C and E in the treatment
of migraine. Future research and randomised controlled trials may help identifying dosing and specific patient
groups who might benefit from vitamin C and E supplementation.

Keywords: migraine, antioxidants, supplements, vitamin C, vitamin E

ANTIOZEIAQTIKEZ BITAMINEXZ C KAI E 2THN HMIKPANIA:
MIA AOHITHMATIKH ANAZKOINHzZH

Mavayiwrta Kupiakoudonourou', Obucoéas Kapyihtns?

"latpiki Exonn, Mavermotipio Matpv
’Neuponoyikn KAivikn, Mavermotnuiakd leviké Noookopeio Matpwv

MNepiinyn

lotopiko: Mapdno nou n naBoguaoionoyia tns npikpavias ival akdun acapns, 10 oEEIBWTKO OTPES EPNAEKETAl
WS PEPOS TOU PUNXAVIOHOU, V(M APKETES PENETES EXOUV avaPEPE! pia oEeIboavaywyikn avicopponia os aobeveis
HE npikpavia.

IKonos: Auth n apnynpatkh avaokdrnnon eEetddel tov pono twv avuoteidwukmy Brapiviyv C kal E otn Bepa-
Mneia s nuikpavias.

Anotenéopata: Mapatnpnukés penétes unodnidvouv éu n aunpévn - alid 1copponnuévn - katavanwon
diaitnukwv avuogeidbwukwy, ouunepifapBavouévay twv Prrapivav C kar E, gixe ws anotédeopa xapnAdtepo
kivouvo npikpavias kal xapnAdtepn ouxvdtnta Kal coBapdtnta Twv Kpioewy Npikpavias, I61KE oe yuvaikes ava-
napaywyikns nAikias. EmnAgéov, aANes napatnpnukes PeAETes kal pia tuxalonoinpévn SOKIPN NapEXouV CToIXeia
6u n Birapivns C (6tav AapBdvetal pévn ns h tautdxpova pe dnna avuoteldwukd) uropei va eival EUEPYETKN Yid
10 anotenéopata s nuikpavias éoov apopd T ouxvétnta, T SIGpKeid Kal Ty évtaon. Qotdoo, Pid CUYXPOVIKA
penétn and v TaiPdav avépepe autnon twv KPioewv nuikpavias os yuvaikes nou AauBdvouv cupnAnpwuata
Bitapivns C. Ooov agopd tn Brrapivn E, ol avuoeibwtikés kal avupneypovmoels I610TNTES s pnopei va Bonbn-
00UV OToV €AEYXO OPICHEVMWV CUPMTWHATWY NpIKpavias, 181aitepa exeiviwv Nou oxetidovial Pe v NpIKpavia s
nepi6dou.

Zupnepdopata: YUvonikd, ta Tpéxovia otoixeia Npoodépouy kanola eAnida yia  xphon twv Pitauivay C kal
E otn Bepaneia s nuikpavias. MeAAovukn €peuva Karl tuxalonoinpuéves eneyxopeves SokIPEs pnopei va Bondn-
oouv otov npoadiopioud s doconoyias Kal CUyKeKpIUévwy ouddwy aoBevv nou Ba pnopoucav va weenn-
Bouv and i ocupnAnpwon Prapivav C kal E.

Né€eis-kAeIb1a: nuikpavia, avuogeldwukd ocupninpdpata, Brrapivn C, Bitaivn E
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INTRODUCTION

Migraine is a common neurological condition
affecting 14% of the population.ll Despite its
prevalence, only recently have the pathophysiological
mechanisms begun to be elucidated. Investigating
neuroinflammation and oxidative stress in
relationship to migraine provides further insights into
specific pathophysiological mechanisms.®?! Within this
new framework antioxidant-based mechanisms are
becoming promising adjunctive therapeutic targets
in migraine.®! This narrative review will explore the
role of the well-studied antioxidant vitamins C and
E that may reduce oxidative damage and regulate
inflammation.>!

The role of oxidative stress in migraine patho-
physiology
While migraine’s pathophysiology is not fully
understood, there are two main accepted theories:
the trigeminovascular system (TGVS) and cortical
spreading depression (CSD). In the TGVS model,
the trigeminal nerves become activated, resulting
in the release of neuropeptides, including calcitonin
gene-related peptide (CGRP) and substance P, which
are known mediators of neurogenic inflammation
and migraine pain sensitisation. CSD is a wave of
neuronal depolarisation spreading across the cortex,
marked by ionic shifts and decreased brain activity.
These ionic shifts increase reactive oxygen species
(ROS), leading to oxidative stress and triggering pro-
inflammatory pathways. Such changes may underlie
the aura phase in migraine aura.l®

Oxidative stress arises when there is an imbalance
between the generation of oxidants (such as ROS)
and the ability of the body to neutralise them by
both enzymatic (superoxide dismutase!SOD],
catalase!CAT], and glutathione peroxidaselGpx]) and
non-enzymatic (vitamin C, vitamin E, and
glutathione!GSH]) antioxidants resulting in damage
to important molecules such as lipid, protein, and
DNA. The primary source of ROS in the brain is from
mitochondria. Dysfunctional mitochondria can lead
to increased levels of ROS, causing oxidative stress.
Ul Additionally, migraine is associated with a spe-
cific mitochondrial disorder termed mitochondrial
encephalomyopathy with lactic acidosis and stroke-
like episodes (MELAS) syndrome which involves im-
paired mitochondrial function resulting in the pro-
longed presence of "toxic” substances, including
ROS.®! Interestingly, many recognisable migraine
triggers also induce oxidative stress and are agonists
of transient receptor potential cation channels, sub-
family A, member 1 (TRPAT), which are located on
perivascular meningeal nociceptors and second-order
trigeminal neurons, detecting oxidative stress.>'% In
animal studies, TRPA1 agonists stimulate the release
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of CGRP and substance P, inducing migraine attacks.
[0 Oxidative stress may also be involved in cortical
spreading depression (CSD) which is associated with
migraine aura. Research has shown that TRPA1 ac-
tivation by ROS enhances CSD, while administering
antioxidants decreases the likelihood of developing
CSD in vivo.l'2l|n addition, studies utilising animal
models have demonstrated that CSD itself produc-
es oxidative stress, triggering a migraine attack.!'3!
The role of oxidative stress in migraine pathogenesis

Enzymatic (SOD, CAT, Gpx)

|

is demonstrated in Figure 1.
Oxidants
Non-enzymatic (VitC, VitE, GSH) (e.9. ROS)

‘ ROS — TRPA1 activation — CRRP, SP release

Antioxidant capacif

isufficiencies
city
)

csb

Migraine

Figure 1. Schematic representation of oxidative stress
role in migraine pathophysiology. SOD: superoxide
dismutase; CAT: catalase; Gpx: glutathione peroxi-
dase; VitC: vitamin C; VitE: vitamin E; GSH: glutathi-
one; ROS: reactive oxygen species; TRPA1: transient
receptor potential cation channels, subfamily A, mem-
ber 1; CRRP: calcitonin gene-related peptide; SP: sub-
stance P; CSD: cortical spreading depression

Migraine is linked to brain energy insufficiencies
between attacks, and these may arise from
either increased energy utilisation or decreased
energy production as a result of mitochondrial
dysfunction."™ Prooxidant molecules, among
which are thiobarbituric acid reactive substances
(TBARS), namely malonyl dialdehyde acid (MDA) and
4-hydroxynonenal, and nitric oxide have also been
proposed as potential markers of oxidative stress.['”!
Several research articles on oxidative stress markers in
migraine individuals indicate substantial differences
in redox balance compared to healthy controls (HC).
Total oxidant status (TOS) and oxidative stress index
(OSI) levels were elevated in migraine patients during
the attack phase compared to HC.I'® Similarly,
higher TOS levels were observed in patients with
migraine without aura,!"” although these data were
not replicated by others."8' Elevated plasma MDA
levels were also reported in adult migraine patients
compared to controls, either during interictal
periods, or independently of attack status.?°-?? On
the other hand, one study of children with migraine
showed significantly lower concentrations of MDA
compared to HC.1?3 Furthermore, some findings
showed increased plasma 8-OHAG levels—more

| EAAHNIKH
| NEYPOAOTIKH

#| ETAIPEIA



36

Panagiota Kyriakoulopoulou et al.

) EAAHNIKH
\*| NEYPOAOTIKH

prominently in patients with migraine without aura
than in those with aura.l'® Finally, while the role
of oxidative stress in migraine pathophysiology
remains questionable, some interesting new evidence
emerged regarding TBARS, with meta-analytic
data suggesting that during attack-free periods,
plasma TBARS levels were over twofold elevated in
migraineurs compared to controls. The meta-analysis
also suggested that individuals with migraine had
increased oxidative stress due to impaired antioxidant
reserves and decreased SOD activity in most studies
conducted during interictal periods.? In addition,
studies have shown that migraine patients had
significantly lower GSH, glutathione-S-transferase
(GST), and total antioxidant capacity (TAC) levels
compared to matched controls, particularly at the
ictal phases.?”! One study stated that roughly 40%
of people with recurrent migraines demonstrated
lower levels of TAC. Interestingly, the levels of total
antioxidant status (TAS) were found lower in people
with migraine without aura, although these data
were not supported by a different study.''”:® Finally,
controversial data have been reported regarding
levels of CAT activity in children and adolescents
with migraine.l6:21.23!

Overall, these results imply that oxidative stress
may be an important modulator in migraine patho-
physiology and highlight antioxidant-based thera-
peutic strategies as potential options for migraine
management.

Antioxidant vitamins C and E

Dietary supplements have emerged as promising
options for the management of migraine due to
their antioxidant and anti-inflammatory properties.
[ Among these, vitamins C and E stand out because
they have synergistic antioxidant properties; vitamin
C can recycle and regenerate vitamin E from its
oxidised form, thereby sustaining its protective
function. Furthermore, vitamin C, being water-
soluble, and vitamin E, being fat-soluble, together
provide comprehensive antioxidant protection across
both hydrophilic and lipophilic body compartments 126!

Vitamin C

Vitamin C, whose active form is ascorbic acid, has
a variety of biological functions. As an antioxidant,
vitamin C is a high-energy electron donor to free
radicals, effectively preventing free radicals from
damaging cells. Moreover, it supports collagen
production and helps regulate immune responses by
reducing pro-inflammatory cytokines. In the nervous
system, vitamin C contributes to the synthesis of
neurotransmitters (e.g., conversion of dopamine
to norepinephrine) and provides neuroprotection
against oxidative stress.?”! The needs of Vitamin C

daily intake vary by age, sex, and physiological state,
and are generally in the range of 40-120 mg/day.
Most can meet their daily vitamin C requirements
through food, since fruits and vegetables are often
a good source of vitamin C (10-100 mg/100 q).
281 Oral absorption of vitamin C is usually efficient
at moderate intakes (30-180 mg per day), while
levels above 1 g/day result in increasing amounts
of unabsorbed vitamin C, which are eliminated in
the urine. Supplementation (100-500 mg/day) may
be useful in cases of deficiency, oxidative stress,
or illness, though high doses (>1 g/day) offer no
further benefit and may cause side effects like
gastrointestinal discomfort or kidney stones.?%
Studies have demonstrated the potential benefit
of using vitamin C in the treatment of a range of
pathological conditions, from cancer, sepsis, and
inflammation to neurological disorders such as post-
shingles neuralgia, epilepsy, multiple sclerosis, and
Parkinson’s disease.343031

Vitamin E

Vitamin E is known for its variety of biological
functions. Alpha-tocopherol, the most active form,
is an important antioxidant with an important
function of terminating chain reactions produced by
free radicals, thereby preventing lipid peroxidation
and protecting cell membranes from oxidative
damage. It can also inhibit the release of arachidonic
acid and its enzymatic conversion to pro-inflammatory
prostaglandins as part of the complex modulation
of inflammatory processes.?? In the nervous system,
vitamin E helps protect from the damaging effects
of excess calcium entry and lipid peroxidation.?*! The
average adult’s daily requirement for vitamin E is
about 15 mg. Typically, a balanced diet with foods
such as nuts, seeds, and vegetable oils generally
supplies enough vitamin E.13¥ National Institutes of
Health (NIH) reports that multivitamins provide
approximately 13-15 mg of vitamin E per day, while
vitamin E-specific supplements often contain over
67 mg of vitamin E, which is considerably higher than
the dietary requirement. The adult upper tolerable
limit for vitamin E supplementation (both natural
and synthetic forms) is 1,000 mg/day due to possible
increased bleeding risk with higher doses. Of note,
vitamin E amounts are sometimes given in
International Units (IU), where 1 IU of natural vitamin
E equals 0.67 mg, and 1 IU of synthetic equals 0.45
mg.B* The protective role of vitamin E has been
widely studied in conditions such as diabetes
cardiovascular diseases, epilepsy and Parkinsonism.
(30.33.3¢] Figure 2 provides a visual summary of the
mechanisms through which vitamins C and E may
exert their protective effects in the context of
migraine.
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Figure 2. Representation of vitamin C and E roles in
migraine treatment. VitC: vitamin C; VitE: vitamin E;
PG: prostaglandin

VITAMINS C AND E IN MIGRAINE THERAPY

As more studies show that vitamin C and E
supplementation can reduce markers of oxidative
stress in numerous pathological conditions where
inflammation and/ or oxidative stress have been
implicated, the investigation of their potential role
in managing migraines is promising.k’-* The clinical
studies reviewing the supplementation of vitamin C
and E in migraine patients are summarised in Table
1.

Vitamin C

The association of vitamin C with migraine has been
increasingly studied in the literature. Cross-sectional
studies of American patients found that vitamin
C intake was inversely associated with migraine
prevalence, ! especially in women.*? Furthermore,
other studies examined antioxidant factors, including
vitamin C, reporting that higher consumption of
dietary antioxidants was associated with lower
migraine risk.*3-4¢1 This finding was strongest in
women of reproductive age.*? Of note, participants
benefited from moderately increased antioxidant
intake, while excessive intake did not provide any
additional benefit.“>4l In addition, studies examining
Iranian female patients with migraine found that
increased intake of antioxidant nutrients, including
vitamin C, was negatively associated with headache
intensity and frequency .4 Collectively, these results
indicate that vitamin C may help improve migraine
outcomes possibly by counteracting oxidative stress,
a key factor in migraine pathophysiology, through
its antioxidant properties.!

The positive effects of dietary vitamin C intake on
migraine outcomes have prompted more research
into the possible therapeutic role of vitamin C sup-
plementation in migraine patients. Initially, Visser
et al noted that the administration of vitamin C
(200-1,500 mg per day) up to 50 days after wrist and
ankle injury was associated with reduced incidence of
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complex regional pain syndrome (CRPS); given that
both CRPS and migraine exhibit increased substance
P and CGRP levels, as well as ROS—both disorders
have been associated with neurogenic inflamma-
tion—vitamin C could be a candidate for migraine
treatment as an antioxidant, as well.! Following
this, Visser et al. conducted a (RCT) with 35 partici-
pants from Australia and evaluated the effects of
NEC supplementation (600 mg N-acetylcysteine, 250
IU vitamin E, and 500 mg vitamin C) — all free radical
scavengers— taken twice per day for 3 months. The
NEC group (19 subjects) experienced a significant
reduction in monthly headache, migraine frequency
and total monthly duration, as well as pain intensity
and acute abortive medication use compared to con-
trols (16 subjects), suggesting that this antioxidant
supplementation ‘cocktail’ may improve migraine
outcomes in adults with 3 to 8 monthly migraine
attacks.® In addition, Chayasirisobhon et al., in an
uncontrolled preliminary clinical trial on 12 patients
with refractory migraine in the U.S., participants
received a daily antioxidant combination—120 mg
pine bark extract, 60 mg vitamin C, and 30 IU vi-
tamin E—for 3 months. Compared to their base-
line, patients experienced significant decreases in
headache frequency and severity.>"! Furthermore,
Chayasirisobhon et al., in another uncontrolled trial
involving 50 patients with chronic, treatment-resist-
ant migraine, daily supplementation with 1,200 mg
Pinus radiata bark extract plus 150 mg vitamin C
over 3 months resulted in a notable decrease in
headache frequency, severity, and Migraine Disabil-
ity Assessment (MIDAS) scores, with sustained relief
observed over a year in responders—suggesting that
the antioxidant combination, including vitamin C,
may help reduce migraine burden.? Interestingly,
in a single-patient case report, an 11-year-old boy
with MELAS—which is a degenerative disease attrib-
uted to oxidative phosphorylation deficiency—had
decreased frequency and severity of migraine attacks
following a short trial of Coenzyme Q10 (50 mg/day),
vitamin B2 (100 mg twice daily), vitamin C (500 mg/
day), Super B-complex with B10, alfalfa (1,000 mg/
day), and a high-fat diet with 50% energy from fat.
B3 Nonetheless, contrasting these positive results,
a large cross-sectional study of over 15,000 adults
(18-65 years) from Taiwan, Chiu et al. concluded that
the use of vitamin C supplements was associated
with a higher incidence of self-reported headaches
or migraines among females who used these vitamin
supplements compared to females who did not.

In conclusion, these data indicate that vitamin C
may help reduce migraine frequency and severity
through its antioxidant effects. While the evidence
looks promising, RCTs are needed to confirm these
data.®
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Vitamin E

Research in both humans and animals has
underscored the positive effects of vitamin E on the
brain and suggests that supplemental vitamin E may
enhance the antioxidant capacity and help decrease
oxidative stress.B3°>=7 Expanding upon this, there is
a growing number of studies indicating a potential
role for vitamin E in the context of migraine. In a
case-control study, it was found that women with
migraine had significantly lower plasma vitamin
E levels compared to HC, as well as had markers
indicative of increased oxidative stress. Importantly,
there were no differences in vitamin E concentrations
between the migraine attack and non-attack
periods.*8 Similarly to vitamin C outlined above,
studies showed that greater antioxidant intake,
including vitamin E, was associated with a lower
risk of migraine.>>% Of note, one study found that
the strongest protective effect of dietary vitamin
E against migraine frequency was observed at an
intake of approximately 7.3 mg/day—beyond which
no additional benefit was noted.®! In addition to
this, a reverse correlation was identified between
headache frequency and consumption of increasing
doses of antioxidant nutrients, among which was
vitamin E.1*8 Overall, these findings lend some
support to the concept of a protective role of vitamin

E against migraine.

Pursuant to these observational outcomes, some
interventional studies specifically examined vitamin
E supplementation for migraine treatments. Ziae et
al. conducted a double-blind, placebo-controlled
clinical trial on 72 women with menstrual migraine,
using a vitamin E supplementation trial (400 units/
day for 5 days beginning 2 days before menses and
3 days after, in 2 cycles), and reported a statisti-
cally significant decrease in the following migraine-
related outcomes: pain severity, functional disabil-
ity, photophobia, phonophobia, and nausea. This
study supports a potential mechanism of vitamin E
in lessening symptoms of menstrual migraines due
possibly to its antioxidant properties and inhibitory
effect on prostaglandin synthesis, which are thought
to be involved in the pathogenesis of migraine.!
Additionally, the previously mentioned studies by
Chayasirisobhon et al. and Visser et al. found that
combinations of supplements containing vitamin
E reduced headache frequency, headache severity,
and acute abortive medication use in migraineurs
compared to controls.0>"

In summary, vitamin E may act as an adjunct form
of antioxidant and anti-inflammatory therapy for
migraines, particularly menstrual migraines.

Table 1. Summary of Clinical Studies Investigating Vitamin C and/or Vitamin E Supplementation in Patients with

Migraine.
Author Design Settings Intervention/Expo- Participants’ Results
(Publication sure characteris-
Year) tics, N (Fe-
male%), Age
Visser (2020)*% | Ran- Patients from | NEC supplementation | NEC group=19 | NEC treat-
domised, Australian (600 mg N-acetylcys- (89%), mean ment led
double- community. teine, 250 IU vitamin | age 44.6 years | to monthly
blind, sham- E, 500 mg vitamin reductions
controlled C) was given twice Sham in migraine
pilot study. daily for 3 months group=16 episodes,
to patients with 2-8 (81%), mean days, dura-
migraines per month age 44.8 years | tion, inten-
for at least 1 year. sity, and
medication
use.
Chiu (2014)4 Cross-sec- Representa- Self-reported use of Headache Vitamin C
tional study | tive sample vitamin C and other patients=3,795 | use was
from a 2005 supplements (64.1%), mean | associ-
national age 39.2 years | ated with
health survey, increased
Taiwan. Headache- incidence of
Free pa- headache
tients=11,619 or migraine
(43.6%), mean | complaints
age 40.7 years | in female
participants.
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Chayasirisob- Open-label Outpatients, 1200 mg Pinus radiata | 50 patients Twenty-nine
hon (2013) study Anaheim, bark extract and 150 (88%), mean patients
(52] California, mg vitamin C were age 41.6 years | (58%)
US.A. given daily for 3 showed sig-
months to chronic nificant im-
migraineurs. provement
in MIDAS
score, head-
ache days,
and sever-
ity after 3
months of
treatment,
with contin-
ued benefits
in respond-
ersup to 12
months.
Ziae (2009)6" Ran- Students Vitamin E supple- 72 women, Reduced
domised, of Tarbiat mentation (400 U between 20-30 | migraine
double- Modarres daily for 5 days around | years old pain severity,
blind, University, menstruation over 2 functional
placebo- Tehran, Iran cycles) in women with disability,
controlled menstrual migraine photopho-
trial bia, phono-
phobia, and
nausea.
Chayasirisob- Uncon- Anaheim, One capsule daily 12 patients A significant
hon (2006) trolled, California, containing 120 mg (83%), mean improve-
1] open-label U.S.A. pine bark extract, age 41.1 years | mentin the
study 60 mg vitamin C, and MIDAS score
30 IU vitamin E for was ob-
3 months in patients served after
with chronic migraine 3 months of
with or without aura. treatment,
alongside
notable
reductions
in headache
frequency
and severity.
Panetta (2004) | Case-report | Royal Chil- Short-term regimen 11-year-old Reduction in
(53] dren’s including CoQ10 male with ME- | the number
Hospital and (50 mg/day), vitamin LAS syndrome and severity
Monash Med- | B2 (100 mg twice of migraine
ical Centre, daily), vitamin C attacks.
Melbourne, (500 mg/day), a
Australia Super B-complex
(including B10), alfalfa
(1000 mg/day), and
a high-fat diet (50%
calories from fat).

IU: International Units; MIDAS: Migraine Disability Assessment score; CoQ10: Coenzyme Q10; MELAS: Mitochon-
drial Encephalopathy, Lactic Acidosis, and Stroke-like episodes. Note: Highlight in bold whether the supplement
contains vitamin C and/ or vitamin E.
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LIMITATIONS AND FUTURE DIRECTIONS

Although there is reasonable current evidence
supporting a possible role for vitamins C and
E in migraine treatment, there are important
limitations to consider. First, most of the studies
are observational, with many cross-sectional designs,
and some evidence derives from case reports or
uncontrolled, open-label studies. Importantly, in most
studies, vitamins C and E were not administrated as
a single intervention, but in combination with other
antioxidant compounds. Therefore, it is difficult to
determine the independent effect of each vitamin
on migraine outcomes. To date, there is no RCT
examining vitamin C- only supplementation in
migraine. Only one pilot RCT has investigated a
combined antioxidant regimen including vitamins C
and E in migraine patients, and one double-blind RCT
has assessed vitamin E supplementation specifically
for menstrual migraine 061

Second, although this review has primarily focused
on vitamins C and E, there are other micronutrients
with antioxidant capabilities, such as riboflavin (vi-
tamin B2), magnesium, alpha-lipoic acid, and coen-
zyme Q10 that have shown efficacy in the migraine
setting, as indicated by several meta-analyses.[246263

Future work can help to address these limitations
by implementing RCT designs that are well-designed
and adequately powered, assessing both vitamins
C and E as separate entities (including differences
in doses and duration of treatment), and also as-
sessing them as part of larger nutrient-based food
approaches based on antioxidant consumption.

Until further evidence arises, vitamin C and E sup-
plementation for migraine should be considered as
an off-label and adjunctive treatment, at the clini-
cian’s discretion and by way of individualised patient
care.

CONCLUSION

Current evidence suggests that vitamins C and E are
promising adjunctive treatment options for migraine,
based on their antioxidant and anti-inflammatory
properties. Oxidative stress has been implicated
in migraine pathophysiology, and since these two
vitamins have synergistic antioxidant activities,
their combined treatment effect may be more
pronounced. Observational and interventional studies
have shown that vitamin C and E supplementation
is related to a reduction in the frequency, severity,
and duration of migraine; specifically, vitamin E
showed promise for menstrual migraine. Areas of
uncertainty, including the dose-dependent effects
and the conflicting results in certain populations,
highlight the importance of future well-designed
RCTs. Taking together, vitamins C and E may offer
accessible and low-risk adjunctive treatments for

migraine, warranting further clinical exploration.
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odrynoe og auénuevn ¢xkbeon (C | katd 2,23 popéc kar AUC katd 2,85 gopéq) oty atoykendven o
vy dtopa (B). mapdypago 4.2). Zuyvd ouyxopnyoUueva GapuakeuTika mpoidvia: H auyyoprynan Tng
aToykendvng e Ta ouotatikd aibvuAolotpadiohn Kai eBovopyeatpéhn Twy amd 0THATOG AVTIOUMNTTIKWY,
I€ TNV TAPAKETARON, TN vanpogevn, Tn) 0OUATPUTTAVN, 1) TV OUUMPOYKENAVTT O€v 061 yN0e G€ ONHAVTIKE
(apUakoKVNTIKEG aMNAEMOPATELS, €fTe yia TV ATOYKENAVTN) €Lt Yia Ta GUYYOPNYOUHEVA GAPUAKEVTIKA
mpoiovta. H auyyopriynon we T ¢apotdivy fj v eoopenpalohn dev 0dfynoe o€ KAWIKA onuavTikég
petaPodég ot ekBeon oty atoykendvin. 4.6 lovipdtnta, kKonon kat yahouyia: Kunon: Eiva
TiEplopIojiéva Ta KAWIKA debopiéva OxeTIKd e T yprion TG aToykendvng e eykboug. Mehéteg oe (wa
katédeéav avamapaywyikn 1ogikotna (BX. mapaypago 5.3). H atoykendvn dev suviotdral katd ) dldpkela
TG Kunang kabwg kat og yuvaikeg avanapaywyikig nAtkiag mov dev xpnotponotodv avriobMnyn. OnAaaoc:
Ta pappakokwnTika dedopiéva etd amé v yopriynan piag epdmag doong édeiéav eEAAxIOTN HeTapopd Tng
atoykendvng oto UnTtpiko yaha (BA. mapaypago 5.2). Aev umdpyouv dlabéala dedopieva OYeTIKd e TI
emdpdaeiq TG atoykemaving oto Bnhalov Bpé@og 1 TIC emMOPAOEIC TG ATOYKENAVTNG OTNY TIAPAYWY TOU
yahaktog. Ta opéhn Tov Bnhaapiod atnv avamtuén kat v vyeia Ba mpénel va AapBavovtar umoyn padi pe
TNV KAWVIKT Qvdykn TG HnTépag yla atoykendvn kai i mBaveg avemBopnteg evépyeteg oto Bnralov Ppégog
Q6 TV aToyKemdvin 1 ané v umokeipevn katdotaon e ntépac. fovipotnra: Aev umdpyowy dlabéola

debopiéva aTov AvBpwo OYETIKA e TV EMOpaon TG aToykendvng ot yovipotnTa. Meéteg oe {wa e )
Bepaneia e atoykendvn dev katédet§av avtikTumo otn yovipdtnTa BnAukav Kat apaevikav (BA. mapaypagpo
53). 4.7 Emdpaceig otV KavotnTa 081yNONG Kat XEIPIGHoy pnyavpdtwv: H atoykendvin
dev éyel kapia 1) éyel aonuavn emidpacn atnv (kavotnTa 0drynong Kat xeipiopol pnyavnudtwy. Qotoco,
Hmopei va mpokahéael umvnhia oe kanoloug aoBeveic. Ot aoBeveic Ba mpémet va mpoaéyouy mpwv 0dnyroow
XEPLOTOUV [INXQVALATA L€KDL VA VIKGOUY APKETA BéBatot oTL n atoykenavtn dev éxel enmpedoel apvnTika Ty
anddoor Touc. 4.8 AvemBupnTec evépyete: Mepihnn tou mpogil acpdelac: H aogdheia atohoyrfnke
0¢ 2.657 aoBeveic e npikpavia mov eixav AdBel Touhdyiotov fiia 600 atoykenavng oe KAIVIKEG peNéteg. Ao
autol, 1.225 aoBeveiq extéBnkav oty atoykenavn yia TouAdyiotov 6 Urveg kai 826 aoBeveic extébnkav
yia 12 prveg. Ye eheyyOpeve e EKoVIKO appako kAVIKEC pehéteg 12 eBopddwy, 678 aoBeveic Mappavav
TouNdytoTov pia b6 atoykendving Twv 60 mq pia Gopd TV Népa Ka 663 aoBeveic AapBavav eikoviko
@apuaxo. O1 o ouyva avapepopeves avemBupNTe evépyelec pappdkou fitav vautia (9%), duokohiotnTa
(8%) kau komwan/umvnhia (5%). Ot meplaadTepeg amd Tig avemBOUNTES evépyeleg iTav MG 1 PETPIES WG
mpo¢ T Baputna. H avemBopnm evépyeia mou 0drynoe mo ouyvd oe dlaxor g Bepaneiag frav N vautia
(0,49%). Kardhoyoc avemBiunTwy evepyelcv o€ popen mivaka: Ot avemBopnTeg evépyeteg mov avagépBnkav
0 KANVIKEG GOKIEC Kal amo Ty ejimelpia petd v kukhogopia oty ayopd maparifevral mapakdtw avd
Katnyopia/opyavikd o0OTHA Kal OUXVOTNTA, e TIG IO GUYVEC avemBUpNTES evépyeleg va maparifevral
mpaeg. 01 augvotnTeg opiCovtal wg e€hG: MOAD ouvég (= 1/10), ouyvéc (= 1/100 éwg < 1/10), o1 ougvég
(= 1/1.000 éwc < 1/100), omdvieg (= 1/10.000 éwg < 1/1.000), moAv amavieg (< 1/10.000) | pn yvwotAg
ouyvotntag (bev pmopodv va ektipnBodv pe Bdan Ta dlabéotpa dedopéva). Evtog kabe opadag ouyvatnrag, ot
avemBopnTeg evépyeteg mapatifevrat katd pBivovaa oelpd coPapdTnTac,

Mivakag 2. AvemOUpNTEC EVEyeLEC IOV €XOUV SlaMOTWOEL e TNV aTOYKEMAVTN

Katnyopia/opyaviké guotnpa | Xuyvétnta AvemBupnTn evépyeia

DAarapayég avooomotnTikou ouotipatog | Mnyvwotig | Ynepeuaiobnota (my., avaguhagia, duomvola,
ovyvotntag | eGaveinia, knopdg, kvidwon, 0ioniia mpoownou)

MetaBohikéc kai Slatpogikéc dlatapayéc | Xuyvéc Melwpievn 6petn

[aoTpevtepikéc dlatapayéc YUyvéq Nauria, suokohiotta

levikéc dlatapayéc kat kataotdoeig ot | 2uyveg Komwon/vmvnhia

Béon yopiynon

Niepevvrioerg JUYVéC Ywpatike Bpoc pelwpévo*
Oyt ovyvéc | Auénuévn ALT/AST**

* 2e KAVIKEG BOKILLEG éxel 0ploTel WG (lefwan owpaTikol dpoug katd Touhdyiatov 7% og omolodiote XPpovIK
ongefo.

** 2 e khikéc dokipléc mapatnpnBkav mepmtwoeic auéroewv T ALT/AST (0pt{Opeviy w > 3 T0 aveyTato
0p10 T0U (UCLOAOYIKOU) TIOU GUGKETICOVTAY YPOVIKA i€ TNV ATOYKEMAVTR, OUHMEPINApBAVOLEVWY TIEPUTTWOEWY
e SLVNTIKO 10ToPIKG BeTikol amotehéopatog oe Glakom TG Xoprynang Omou ol TIYLEG umoywpnoay eviog 8
Bdopadwy and  dlakomn g yoprynong. Qotoao, 1 ouVONKI| OUYVOTNTA TwV AUEROEWY TV NATIKWY
V(DY HETagy TG opadac aToyKEMAVING kat g opadag elkovikol appdkou fTav mapdpola.

Avagopd_mbavohoyoUpievwy_avemBuuntwy_evepyelov: H avagopd mBavoloyoUpevwy avemBopntwv
EVEPYELDV [ETA amo T oprynon ddelag kukhopopiag Tou GapHAKEUTIKOY TIPGIOVTOG val onuavTiky.
Emrpémel T ovvexr) mapakohouBnon T oxéang 0@EMuC-KIVOVOU ToU PapHAKELTIKO) poiovTog. ZnTeftal
ano Toug enayyeyatie vyeiag va avagepouv omoleadrimote mbavohoyoUpieveq avemBUpNTES evépyeleg péow
ToU €Bviko cuoTAaTog avapopdg mou avaypagetal mapakdtw. ENdda: EBvikdc Opyaviopds Gappdkwy,
Meooyeiwy 284, GR-15562 Xohapyoc, ABriva, Tnh: + 30 21 32040337, lototonog; http://www.eof.qr, hitp://
www.kitrinikarta.gr. Kbmpog: Oappakevtikég Ympeoteg, Ynoupyeio Yyeiag, CY-1475 Aevkwoia, Tnh: +357
22608607, 0ag: + 357 22608669, lototonog: www.moh.qov.cy/phs. 4.9 Ymepdoaohoyia: 2 kKAvikéC
HeNéTeq, ) atoykemdvn yopnynnke wg epanag 660els éwg Ta 300 mg kar wg moAanhéq booelS £wg Ta
170 mg pia @opd TV nuépa. Ot avemBUpNTES evépyeleg ATav OUYKpIOIeC e ekelveg mou TapatnprBnkav
0¢ Yapnhotepeg G0aeIq Kal bev evtomionkay edIke TOSIKOTTEG. Aev umapyel Ywoto avtidoto yia T
atoykendvin. H avtipetwmion g umepdooohoyiag Ba mpémel va amoTeheital amd yevikd umooTnPIKTIKA LETpa
mov MiepthapBdvouy Ty mapaxkohoiBnon Twv (WTIKWY anpeiwy kat Ty mapatpnon e kKAvIkAG katdotaong
Tou aoBevolc. 6. OAPMAKEYTIKEZ NMAHPOOOPIEL: 6.1 Katdhoyog exdoxwv: 2upmolupepéc
nohuBvuAenuppoibovne/Bivukeatépa ogikou. MohuaBulevoyhukddng nhektpikde eotépag Prrapivng E.
Mavvitohn. Mikpokpuotahiky kuttapivn. Nétpto xhwptouyo. KappeMoln vatplodyog dlataupodpevn.
Nuprtiov dlo€eidio koMoetdéc. Natpo oteatulopoupapikd. 6.2 AcupPatdnreg: Asv epappoletal
6.3 Adpketa {wig: 3 xpovia. 6.4 Idiaitepec mpo@uld€erg katd T @UAagn Tou mpoidvrog: To
QapuakeuTkd autod mpoiov dev amartel 1dlaitepe¢ awbrikes pulagne. 6.5 DN Kat CUGTATIKA TOU
mepiéxtn: AQUIPTA 10 mg dlokia: Kupeheg amd guMo ahoupviou kat PVC/PE/PCTFE, kaBepia amo T
oroieg mepiexel 7 dlokia. 2uokeuaoieg mou mepiéyouv 28 1 98 dlokia. AQUIPTA 60 mg dtokia: Kupéheg amd
@OMo ahoupiviou kat PVC/PE/PCTFE, kaBepia amd Tig omofeg mepiéyel 7 dlokia. 2uokevaateg ou mepiéxouy 28
198 dlokia. Mmopei va v kukho@opolv OAeg ot auokevaoiec. 6.6 I181aitepeg mpouldgerc amoppiyng:
Kabe axonottomointo gapHakeuTiko mpoidv 1) uMONeUa TIpEMEL va amoppimeTal GUUeWVa e Ti Katd
T6mou¢ loybouoeg oyeTikée dlatdgerc. 7. KATOXOX THE AAEIAX KYKAO®OPIAX: AbbVie Deutschland
GmbH & Co. KG, Knollstrasse, 67061 Ludwigshafen, leppiavia. 8. APIOMOZ(O1) AAEIAZ KYKAO®OPIAY:
EU/1/23/1750/001. EU/1/23/1750/002. EU/1/23/1750/003. EU/1/23/1750/004. 9. HMEPOMHNIA
MPQOTHE ETKPIZHL/ANANEQIHX THX AAEIAZ: Hyepopnvia mpang eykplong: 11 Auyodotou 2023.
10. HMEPOMHNIA ANAGEQPHZHZ TOY KEIMENOY: 05/2025. Aerrtopepeic mnpogopiec yia 1o mapov
(apHaKeUTIKO mpoidv eivat dlabéatpleg aTov diktuakd Tomo Tou Eupwndikod Opyaviapot Gappdkwv hitps://

WWWw.emad.europa.eu.
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AHNIKH
YPOAOTIKH
AIPEIA

XUvédbpLa - Huepideg - 2upndola
- Entotnpovikég ekbnAwoelg

18-22 Anpidiou 2026: American Academy of Neurology Annual Meeting, Chicago, USA

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

7-9 Maiou 2026: 200 Xupnoaoio Neuponoyias, Képkupa

15-17 Mdiou 2026: 140 AieBvés Tupnooio tns €taipeias yia tnv €PEUva tns
napeykepadidas kai twv ataiwv, Acukwaoia

4-7 louviou 2026: 370 MaveAAnvio Zuvédpio Neuponoyias, Kadaudrta

27-30 louviou 2026: EAN Congress 2026, Geneva, Switzerland



Apxeia KAivikne
NeupoAoyiac

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

ONOMATEMQNYMO:

TONOZ AMOXZTOAHL:
O AIEYOYNZH OIKIAL:

TKe e TTEPIOXH ...oooser st

O AIEYOYNZH IATPEIOY:

TKe s TTEPIOXH ...oooess s
THA - e FAX st

KINHTO: et

o Edv emBupeite va AauBdvete to nepiodikd «Apxeia KAivikins Neuponoyias»
Kal o€ nAeKTpoVviKn €kboon ouunAnNpwaote v NAEKTpoVIKA oas dieuBuvon:
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06nyieg npog Toug ouyypaygeig

To nepiodikd APXEIA KAINIKHE NEYPOAOIAZ xukiogopei kGBe dUo phves kal anotenel 1o enfonpo dpyavo
s EAAnvikns Neuponoyikns 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 Mepi1odikoU

1. Avaokonikd ApBpa: H éktaon tous dev npénel va unepPaivel us 6.000 A£Eers.

2. Epyaoies: KAivikés A gpyaotnplakés pengtes. Agv npénel va unepfaivouv us 4.000 AgEels
(oupnepiAauBavopévwy €ws 6 MvVAkwy Kal IKOVWY). Aev Npénel va €xel nponynBei dnpoocieuch tous o€
anndo éviuno. MepifauPBdvouv ceniba titAou, dopnuévn nepiAnyn, eicaywyn, pébodo, anoteNéouara,
oudhtnon kai BiRAioypagia.

3. ZUVIOUES QVaKOIVOEIS Kal pdupata npos th ouvtaén: IxoAia yia epyacies nou éxouv dnpocoieubei 1
oUvtopes avagopés oe éva Bépa. Aev npénel va unepPaivouv us 1.500 Aé€eis kal nepifapBdévouy éws 2
Nivakes N eIKOVES.

4. Evbiagépovta nepiotatkd: Opio AéEewv 1.500, pe tn ceida titdou, nepiAnyn kar ts PiBAioypapikés
avagopés. Enitpénovial pexpr 2 eIKGVeS N NIVOKES.

5. Neuponoyikés Eikdves pe eknaideutikd evoiapépov: Oplo 4 gikOves yia to i61o Bépa kal 200 né€els.

Enifoyés kal oxoniaopds s BiBAioypagias.

7. Neupodoyikd Néa - Eibnoels - Evnpepwtkes Xeides, dnws vea tns EAAnvikhs Neupodoyikhs Etaipeias kal
OUYYEVMV ETAIPEIDY, AVAKOIVDOEI cuvedpiwy kal dNAwy eknaISEUTIKDY HpacTNPIOTATWV.

o

Aopn tns UANs

Mivovtarl 6ektés epyaoies ota enAnvikd h ayyAIkd.

YnoBdaAnetal ndviote o TtAos, ta ovéuata v ouyypapéwy Kai n nepiAnyn kal ota ayyAika.

Ta kefpeva Ba npénel va anooténnovial og yop®hn Microsoft Word document.

Zeniba titnou: Mepiéxel tov titlo, ta NANpN ovouata Twv ouyypapéwy, 1o ibpupa npoénsuons, tn dielBuvon
Kal To tNAépwvo tou uneuBuvou yia tnv addnAoypagia Kal tov KAatauetpnpévo aplBud AéEewvy.

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

Ayyaikn nepidnyn: NMapouaoidlel os ocuviopia v epyacia. H éktaoh s eivar ws 400 Aggels. Znv apxh s
ypd@ovtal T ovopaTa Twv ouyypapEéwy Kal o ttAos tns epyacias ota ayyAikd.

Ne€eis-kAsibid: éws 6 NéEels kNeldId.

BiBrioypagia: O1 BiBNioypadikés napanounés apiBuouvial ye au€ovia apiBud avanoya pe t ogipd 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 eniBeBaidBnkav and tov Adams kai ouv [2]. Avaypdpovial €ws
Kal ol 3 nptol cuyypageis. Xtov nivaka s BiRAioypapias nepidapBavovial pévo ekeives ol BIBAIoypapIkés
NaPAnopnés nou avapépovial oto KEiPEVO Kal 0 Nivakas ouvtdoostal Pe au&ovia apiBud nou avuotoIxel otn
oglpd epuPavions twv BIRAIOYPAPIKOY NAPANOUNMY OTO KEIUEVO M.X.

Mivakes: Tpdgovtal o€ Eexwploth oenida, petd to €Nos twv BiBAIoypagikmy avagopwy. ApiBuouvial Je
oglpd €PPAVIONS TOUS OTO Keluevo Kal ouvodevovtal and clviopn eneghynon.

Eikéves: Anooténfovtal ta npwtdtuna oxédia h pwtoypagies kanns noiétntas. Na unodannovtal oav apxeia
glkovas Eexwplotd and 1o keipevo tou MS Word. ApiBuoulvtal pe tn ogipd ePpavions oto Keipevo. Y10
Kefpevo Ba npénel va undpxel caehs Napanopnh otov ttio twv NAEKTPOVIKDY apxeiwy. Ze Eexwploth oeida
avaypdgovtal ol Utol Twv eIKOVWY Kal oI TUXOV ENEENYNOEIS.

latpikn Agovtofoyia: Y& NEPINTWOEIS EQEUVMOV MOU aPoPoUV avBpwNous, N €peuva NPENEl va EXel YiVel
pe Paon t diakhpuén tou EAacivki (1975). Ze NeEPINTMOEIS PWTOYPAPIDY aoBeviyv, Ba npénel va undpxel
€yypapn ouykataBeon.



2uUvodeUTIKO évtuno unoBaAAbopevnG epyaociag

©a npénel va cupnianpwBouv OAA ta onpeia tou evtunou. Adnn cuvodeutikn eniotonn dev eival anapaitntn.

Eidos apBpou (onueitdote povo éva)
Q Epsuvnukn epyacia O Bpaxeia epyaoia - evbiapépov nepiotaukd O Avaokénnon
Q Bpaxeia avaokénnon O Eibiké dpbpo QA Mpdppa otn olvtaén T Neupo-€IKOVES

Titnos:
YneuBuvos yia tnv adinfoypagia cuyypaéas:
AleuBuvon:

TnAgpwvo: FAX: e-mail:

EniBepaiote tv nAnpdtnta s unofonins tou xelpoypdpou oas, onueimvovtas OAA ta Napakdtw onpeia

Titnos tou dpBpou ota EAANVIKE kar ota AyyAika pe pikpd ypdpuata

Ovoépata ouyypagéwv ota EANnvikd kal ota AyyAiké (nAnpn ovduarta n.x. NikéAaos Manadbdrnounos)
Kévipo npoéneuons tns epyacias ota EAANvIKG kal ota Ayyniké

Aopnpévn nepidnyn ota EAANvIKA kar ota AyyAikd

[ I I Iy 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 MAPAMNOUNES
(Léxpl 3 Kal 0Tn ouvéxela «kal ouv.» N «et al»)

Q H BiBrioypagia ous teAeutaies oenides twv dpBpwv

Anfwon
AnAmvw unevBuva ou:

1. OAol oI ouyypaeeis NS €pyacias CUPPWVOUV UE TO NEPIEXOUEVO TNS KAl PE tnv unofonn tns
oto neplodikd: Apxeia KAivikns Neuponoyias.

2. To ibio keiyevo N ta anoteAéopata s epyacias dev éxouv unoBAnBei yia dSnpoacieuon oe dAdo EAANVIKG
h E&vo NepIodikd.

3. AnAdvw unglBuva éu dev undpxel B¢pa unokAonhs nveupatkns 1610KINoias (o nepintwon eIKOVWY,
nivékwv h ufikoU anod dines dnuooicvoel éxel (ntnBei kal ANPBei n vopipun adeia n onoia

kal ouvunofBdnnetal).

4. Aev undpxouv BEpata cUYKPOUONS CUPPEPOVIWY — OE NEPINTWOon EwtepIkNs Xxpnuatoddtnons autd Ba
NPENEl va avagpépetal oto A0S NS Epyacias.

O unevBuvos yia v anindoypaia cuyypapéas

(unoypaon)



