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Issue Highlights

...Towards the End of the Year...

As the final months of the year unfold, we find ourselves reflecting on the progress made and the
challenges that remain. The evolving landscape of neurological science continues to present us with
new opportunities for growth, collaboration, and discovery.

Our journal remains committed to showcasing the latest clinical insights and research contributions
that not only advance scientific knowledge but also have a tangible impact on patient care. With each
issue, we strive to foster a space where clinical excellence and academic inquiry meet, encouraging
dialogue among neurologists, researchers, and healthcare professionals.

This issue brings together a diverse collection of articles that highlight emerging trends, rare clinical
cases, and important considerations in the diagnosis and treatment of neurological disorders.

First, Tsianti et al. describe a clinical case of a 27 year old male presenting with bilateral amyotrophic
hand weakness who was diagnosed with Hirayama'’s disease, demonstrating the unique imaging
findings of flow voids and ““owl’s eyes’’ sign in the cervical MRI.

Second, Melanis at al. present their retrospective study which highlights the importance of long
term cardiac monitoring (ILR) in patients with cryptogenic ischemic stroke or transient ischemic attack.
Detecting atrial fibrillation and the need for anticoagulation in this population is of outmost importance,
and Melanis at al. demonstrated that in a population of 352 patients, 17.9% of them were diagnosed
with atrial fibrillation after a median of 190.5 days of monitoring, indicating that the investigation
and treatment of stroke needs long term follow up, a multidisciplinary team and the adoption of
novel techniques.

Finally, Triantafyllou et al. in their review thoroughly describe the available and emerging treatment
in myasthenia gravis, proving their point that its treatment is an everchanging field. In the last years a
large number of new treatment targeting FCRn and complement inhibition have become available with
excellent results in these patients. New treatment options are currently being assessed in randomized-
controlled clinical trials and subgroups of myasthenia gravis patients such as seronegative or LRP4
positive patients may also benefit from these novel therapies if the trial results are positive.

We also continue our efforts to increase the journal’s visibility and reach, with all articles published
in English and in a format that aligns with international indexing standards. These steps bring us closer
to our goal of inclusion in PUBMED and similar databases, a milestone that will broaden the journal’s
impact and accessibility.

As we look ahead, we remain optimistic. The future of neurology is bright, driven by innovation,
evidence-based practice, and the unwavering commitment of those who work within this field. We
invite you to continue supporting the journal (by contributing, reviewing, and reading) and to remain
actively engaged in the collective effort to improve neurological care in our region.

With sincere thanks for your continued support,

Georgios Tsivgoulis

Professor & Chairman of Second Department of Neurology, School of Medicine, National &
Kapodistrian University of Athens, “Attikon” University Hospital, Athens, Greece

Gen. Secretary of the Hellenic Neurological Society

Chief Editor of “Archives of Clinical Neurology

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



YUVTAaKTLKh Qpdda (Editorial Board)

Tuvtakukh Opabda (Editorial Board)

AiguBuviés Tuviaéns

. Navvoénounos (EBvik6 kai Kanodiotpiakd Maveniothpio ABnvaov, ABhva)

I'. Napaokeuds, (EOvik6 kal Kanodiotpiakd Maveniothpio ABnvav, ABhva)

I. ToiByounns (EBvikd kar Kanobdiotpiakd Maveniothpio ABnvav & University of Tennessee Health
Sciences Center, Memphis, USA)

Avandnpwtés AieuBuviés Tuvia€ns

E. Aapbimtns (Maveniothpio ©gooanias, Adpioa)

I. Aepetlh (Tevikd Noookopeio Manayswpyiou, ©ccocafovikn)

A. MaAaiobnpou (EBvik6 kal Kanodiotpiakd Maveniothpio ABnvaov, ABhva)
I'. Pouvtone (Fevikd Noookopeio Manayswpyiou, ©ecoanovikn)

Alk. TeploUdn (Anpokpitelo Maveniothpio Bpdkns, AdeEavdpounonn)

Tuvtakukh Enitponn:

Autévopo Neupiké Tuothua

R. Delamont (King's College, London, UK)

W. Struhal (University of Tulln, Austria)

6. Owpaidns (ABhva, EANGda)

T. Ntéokas (Nautukd Noookopeio ABnvwv, ABhva)

E. Ztapnounis (EBviké kal Kanodiotpiakd Maveniothpio ABnvav, ABhva)
E. Xpévn (Mavenmothpio Matpas, Matpa)

oA WN=

Ayyslakda Eykepanika Noohpata
A. Alexandrov (University of Tennessee Health Sciences Center, Memphis, USA)
J. Chang (MedStar Washington Hospital Center)
N. Goyal (University of Tennessee Health Sciences Center, Memphis, USA)
M. Kohrmann (University of Essen, Essen, Germany)
K. Malhotra (Allegheny Health Network, Pittsburgh, USA)
G. de Marchis (University of Basel, Basel, Switzerland)
M. Rubiera (Hospital Universitari Vall d’Hebron, Barcelona, Spain)
M. Rubin (University of Tennessee Health Sciences Center, Memphis, USA)
E. Sandset (Oslo University Hospital, Oslo, Norway)
. A. Sarraj (The University of Texas McGovern Medical School, Houston, USA)
. P. Schellinger (Ruhr University of Bochum, Bochum, Germany)
. V. Sharma (National University Hospital, Singapore)
. A. Shoamanesh (McMaster University, ON, Canada)
. T. Steiner (University of Heidelberg, Heidelberg, Germany)
. D. Strbian (Helsinki University Central Hospital, Helsinki, Finland)
. D. A. de Susa (University of Lisbon, Lisbon, Portugal)
. N. Aptépns (Apiototéneio Maveniothpio Becoanovikns, ©ecoanovikn)
. K. Badikénias (Anpokpitelo Maveniothpio ©pdkns, Ade§avdpounonn)
. Z. Navvoénounos (EBvikd kal Kanodiotpiakd Maveniothpio ABnvwv, ABnva)
20. K. Tupvénounos (Fevikd Noookopeio Becoanovikns Aylos Aoukds, ©saoanovikn)
21. |. EAAoUA (Navemothpio Matpas, Mdatpa)
22. A. Kapakwotas (Apiototéneio Maveniothpio ©sooanovikns, ©ecoafovikn)
23. ©. Kapanavayiwtidéns (Apiototéneio Maveniothpio ©scoanovikns, ©ecoafovikn)

CX VO PO N SOOI NOUAWN

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



24.
25.
26.
27.
28.
29.

YUVTAKTLKN Qpdda (Editorial Board)

X. Kpoyias (Ruhr University of Bochum, Bochum, Germany)

B. AloUtas (Harvard University, Boston, USA)

M. Mntoias (Maveniothpio Kphtns, Hpdkdgio & Wayne State University, Detroit, USA)

I'. Pouvtone (Fevikd Noookopeio Manayswpyiou, ©ecoanovikn)

K. Znéyyos (Noookopeio Yyeia, ABhva)

I'. ToiByounns (EBviké kai Kanodiotpiako Maveniothpio ABnvav & University of Tennessee Health
Sciences Center, Memphis, USA)

Naiboveuponoyia

1.

2.
3.
4

B. Adpas (Harvard University, Boston, USA)

A. Euayyeniou (ApiototéAeio Maveniothpio ©ecoanovikns, ©ecoanovikn)
A. Zageipiou (Apiototéneio Maveniothpio ©ecoadovikns, ©ecoafovikn)
A. MNanaBaacinsiou (lacw Maidwv, ABAva)

Knivikh Neupoguoiofoyia

CHNOUAWN =

10

11.
12.

E. Avayvwotou (EOBviko kal Kanodiotpiakd Maveniothpio ABnvaov, ABhva)
M. Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)

I. Kapdkns (Emory University, Atlanta, USA)

B. Kipiokidns (Apiototéfeio Maveniothpio Becoanovikns, ©eagcanovikn)
M. Kokoétns (EBviké kal Kanodiotpiaké Maveniothpio ABnvav, ABhva)

A. Kwbouvns (251 l'eviké Nocokopeio Aeponopias, ABhva)

A. Mnovdkns (EBviké kal Kanodiotpiaké Maveniothpio ABnvav, ABnhva)
M. NanadonouAou (Maveniothpio Autikhs ATUKAS)

X. Mngpidou (Anpokpitelo Maveniothpio ©pdkns, Ale§avbpounonn)

E. Zrapnounns (EBviké kal Kanodiotpiakd Maveniothpio ABnvav, ABhva)
A. Taintoios (Anpokpiteio Maveniothpio B©pdkns, AdeEavdpounonn)

E. Xpovn (Mavenmiothpio MNatpas, Mdatpa)

Avoia

oA WN-=

M. lwavvibns (ApiototéAeio Maveniothpio Becoanovikns, ©ecoanovikn)
E. Kandkn (EBviko kai Kanodiotpiaké Maveniotpio ABnvav, ABhva)

X. Mnoupas (University of Geneva, Geneva, Switzerland)

I'. Napaokeuds (EBvikS kal Kanodiotpiaké Maveniothpio ABnvav, ABhva)
N. Zkappéas (EBviké kal Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
M. TooAdkn (Apiototéneio Maveniothpio Oscoanovikns, Becoanovikn)

EmiAnyia

LWoNIUTAWN =

M. Reuber (University of Sheffield, UK)

A. AyaBovikou (Feviké Noocokopeio ABnvwv KAT, ABhva)

A. ApQudavoynou (University Hospital of Lyon, Lyon, France)

I. Kapékns (Emory University, Atlanta, USA)

B. Kipiokidns (Apiototéneio Maveniothpio Becoanovikns, ©ecoafovikn)

M. Koutpoupavidns (Guy’s and St Thomas' NHS Foundation Trust, London, United Kingdom)
X. Mngpidou (Anpokpitelo Maveniothpio ©pdkns, Ade§avbpounonn)

M. NoAuxpovénoudos (Maveniothpio Matpas, Natpa)

Aik. TeploUdn (Anpokpitelo Maveniothpio Bpdkns, Adegavépounonn)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



YUVTAaKTLKh Qpdda (Editorial Board)

Kepadadyia

1. X. ApBavitn (EBviké kai Kanobiotpiakéd Maveniothpio ABnvav, ABhva)

2. ©. ABpapibns (Fevikd Noookopegio ABnvwv EpuBpds Ztaupds, ABhva)

3. M. Bikedns (ABnva)

4. K. Tupvoénounos (Fevikd Noookopeio ©eooanovikns Ayios Aoukds, ©ecoanlovikn)

5. M. Mntoias (Maveniothpio Kphtns, HpdkAeio & Henry Ford Hospital - Wayne State University,

Detroit, USA)
A. Mntoikwotas (EBvikéd kal Kanobiotpiaké Maveniothpio ABnvav, ABnva)
I. PouvtoAo (Feviké Noocokopeio Manayswpyiou, ©ccocanovikn)

No

lotopia tns Neupodoyias
1. A. KapdBartos (Apiototéneio Maveniothpio ©eocoanovikns, ©gocanovikn)
2.  A.Tpiapxou (Maveniothpio Makedovias, ©scoanovikn)

Enspfaukn Neupodoyia
1. N. Goyal (University of Tennessee Health Sciences Center, Memphis, USA)
2. A. Sarraj (The University of Texas McGovern Medical School, Houston, USA)

Kivhukés Aiatapaxés

M. Apvaoutoydou (Apioctoténeio Maveniothpio ©ecoanovikns, ©gooanovikn)
Z.M. Kepanonounou (Maveniothpio Mdatpas, Matpa)

. Kovitaiwtns (Maveniothpio lwavvivwyv, lwdavviva)

I. Mnootavi{onounou (Apiototéneio Maveniothpio Becoanovikns, ©ecoanovikn)
M. MoAitns (University of Exeter, UK)

M. Zrapénou (University of Marburg, Germany)

A. Ztepavns (EOviké kal Kanodiotpiakd Maveniothpio ABnvav, ABnva)

Noup,rwN=

Neupoyeveukh

K. Kleopa (Cyprus Institute of Neurology and Genetics, Cyprus)

E. Aapbiwns (Maveniothpio ©sooanias, Adpioa)

I. Koutons (EBviké kal Kanobiotpiakéd Maveniothpio ABnvav, ABhva)
A. Mévos (University of Pennsylvania, Philadelphia, USA)

I. Enpopepioiou (Maveniothpio Beooanias, Adpioca)

I. Xawnyewpyiou (Maveniothpio Kunpou, Aeukwaoia, Kinpos)

oOUuhAhWN=

Neupoavooonoyia

1. R. Gold (Ruhr University of Bochum, Bochum, Germany)

2. M. Hadjivassiliou (University of Sheffield, UK)

3. K. BoupBoupdkns (EBvik6 kal Kanodiotpiakd Maveniotipio ABnvwv, ABhva)
4. N. T'pnyopiadns (Apiototéneio Maveniothpio ©scoanovikns, ©ecoafovikn)
5

6

7

8

E. Aapdimns (Maveniothpio Bgooadias, Adpica)
I. Agpetn (M'evikd Noookopeio Manayswpyiou, Oecoafovikn)
E.M. Euayyenonounou (EBvik6 kal Kanodiotpiakd Maveniothpio ABnvaov, ABhva)
. L. HAiénouAos (Anpokpitelo Maveniothpio Bpdkns, Ade§avépounofn)
9. A.Kannos (University of Basel, Basel, Switzerland)
10. K. KuAivinpéas (EBviké kal Kanodiotpiakd Maveniothpio ABnvav, ABhva)
11. A. Mévos (University of Pennsylvania, Philadelphia, USA)
12. M. Mnodikn (Apiototéneio Maveniothpio ©scoanovikns, ©eocanovikn)
13. T. Ntéokas (Nauukd Noookopeio ABnvwv, ABhva)
14. M. NanaBavacoénounos (Maveniothpio Matpas, Natpa)
15. T. T¢aptos (EBvikd kai Kanobiotpiakoé Maveniothpio ABnvav, ABnva)

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



16.

YUVTAKTLKN Qpdda (Editorial Board)

I. Xat¢nyewpyiou (Mavemotnpio Kunpou, Acukwaia, Kunpos)

Neuposevtatikh

1
2
3.
4,
5
6
7

J. Chang (MedStar Washington Hospital Center)

T. Steiner (University of Heidelberg, Heidelberg, Germany)

M. Bapends (Albany Medical College, Albany, USA)

K. Anpntpiddns (Ludwig-Maximillians University Munich, Germany)
A. Kadns (Apiototéneio Maveniothpio ©ecoanovikns, ©gccanovikn)
X. Kpoyias (Ruhr University of Bochum, Bochum, Germany)

I'. Pouvton (Meviké Noookopeio MNanayswpyiou, ©ecocadovikn)

Eknaibésuon otn Neupodoyia

2LENOU A WN -

11.
12.
13.
14.

15.

©. ABpapidns (F'evikdé Nocokopeio ABnvav EpuBpds Ltaupds, ABhva)

K. Badikénias (Anpokpitelo Maveniothpio ©pdkns, Ale§avdpounonn)

M. Bapends (Albany Medical College, Albany, USA)

K. BoupBoupdkns ((EBviké kai Kanobiotpiaké Maveniothpio ABnvav, ABhva)

N. F'pnyopiddns (Apiototéneio Maveniothpio ©ecocanovikns, ©ecoanovikn)

E. Aapdimtns (Maveniothpio ©gooadias, Adpioa)

I. Aepet¢n (Feviké Noookopeio NManayewpyiou, Becoanovikn)

M. Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)

K. Kufivinpéas (EOvikd kal Kanodiotplakd Maveniothpio ABnvwv, ABnva)

M. Mntoias (Maveniothpio Kpntns, HpdkAgio & Henry Ford Hospital - Wayne State University,
Detroit, USA)

I. MuAwvdas (Apiototéneio Maveniothpio ©ecoanovikns, ©gcoanovikn)

I'. Pouvton (Meviké Noookopeio Manayswpyiou, ©scoanovikn)

A. Ztepavns (EOviké kar Kanodiotpiakd Maveniothpio ABnvav, ABhva)

I'. ToiByoUnns (EBviké kal Kanobiotplaké Maveniothpio ABnvav & University of Tennessee
Health Sciences Center, Memphis, USA)

I. Xatnyswpyiou (Mavenmothpio Kunpou, Asukwaoia, Kinpos)

Neupopuikés Siatapaxés

1
2
3
4.,
5.
6
7
8
9.

10.

11.
12.

C. McDermott (University of Sheffield, UK)

©. ABpapidns (Feviké Noookopeio ABnvawv EpuBpds Ztaupds, ABnva)

M. AaBdkn (EBviké ka1 Kanobiotpiakéd Maveniothpio ABnvv, ABhva)

©. Zapnénns (EBvikéd kai Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
B. ZouBenou (EOBvikS kal Kanobdiotpiakoé Maveniothpio ABnvav, ABhva)
M. Zns (Maveniothpio Kunpou, Asukwaoia, Kunpos)

I. Maupopdtns (Apiototéneio Maveniothpio ©scoanovikns, ©eccanovikn)
I Nanadnpas (EBviké kair Kanodiotpiakd Maveniothpio ABnvwv, ABhva)
A. Manadnpntpiou (Maveniothpio ©gocanias, Adpioa)

A. NMapions (Apiototéneio Maveniothpio ©ecocanovikns, Bsagoanovikn)

E. Ztapnounis (EBviké kai Kanodiotpiaké Maveniothpio ABnvav, ABhva)
N. Taokos (Apioctoténeio Maveniothpio Ogcoanovikns, ©scoafovikn)

Neupo-oykodoyia

1.

A. Kupitons (Maveniothpio lwavvivwy, lwdavviva)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



10

YUVTaKtlkh Opudda (Editorial Board)

Neupo-o@pBaduonoyia

1. E. Avayvwotou (EOviké kal Kanodiotpiaké Maveniothpio ABnvawv, ABnva)
2. |. Eubokipiéns (EBviké kal Kanobdiotpiakoé Maveniothpio ABnvav, ABhva)
3. |. HMiénouAos (Anpokpitelo Maveniothpio ©pdkns, Ade€avépounonn)

Neupowuxonoyia - NeupoyuxiatpikKn

1. T. Asdaténas (Universite Paris Descartes, Paris, France)

2. E. Kandakn (EBviké kai Kanobiotpiakoé Maveniothpio ABnvav, ABnva)

3. A. KapdBatos (Apiototéfeio Maveniothpio ©scoanovikns, Beaoanovikn)
4. X. Mnakipt¢ns (Apiototéneio Maveniothpio ©scoanovikns, ©scoafovikn)
5
6
7

X. Mnoupas (University of Geneva, Geneva, Switzerland)
N. Popundkns (Mounti Sinai, New York, USA)
M. Zuyyendkns (Teviké Noookopeio Manayswpyiou, ©coocafovikn)

Neupoaktvonoyia kai Neupoungpnxoypagia

1. M. Rubiera (Hospital Universitari Vall d’'Hebron, Barcelona, Spain)

2. M. Rubin (University of Tennessee Health Sciences Center, Memphis, USA)
3. N. Aptéuns (Apiototénelo Maveniothpio Becoanovikns, ©eaocanovikn)

4. K. Babikonias (Anpokpiteio Maveniothpio ©pdkns, Ale€avdpounonn)
5
6
7
8

N. BAaikidns (Apiototéneio Maveniothpio ©eocanovikns, ©ecoanovikn)
I. Navvénounos (EBviké kal Kanodiotpiaké Maveniothpio ABnvav, ABhva)
I. HAlénounos (Anpokpitelo Maveniothpio Bpdkns, Adegavépounonn)
. 6. Kapanavayiwtidns (Apiototéneio Maveniothpio Beaoanovikns, ©scoanovikn)

9. L. Koéndias (University of Zurich, Zurich, Switzerland)

10. X. Kpéyias (Ruhr University of Bochum, Bochum Germany)

11. B. AloUtas (Harvard University, Boston, USA)

12. M. Mnatoias (Navemothpio Kphtns, HpdkAeio & Henry Ford Hospital - Wayne State University,
Detroit, USA)

13. M. NoAitns (University of Exeter, UK)

14. ©. Téyos (Apiototéneio Maveniothpio ©socoanovikns, ©ecoanovikn)

15. T. ToiByounns (EBviké kai Kanobiotpiakd Maveniothpio ABnvwv & University of Tennessee Health
Sciences Center, Memphis, USA)

16. A. Xapitdvin-Koupibou (Apictoténeio Maveniothpio ©ccoanovikns, ©sagoanovikn)

Noévos

1. A. Paladini (L'Aquila University, Italy)

2. G. Varrassi (Paolo Procacci Foundation, Italy)

3. . Zns (Naveniothpio Kunpou, Asukwaia, Kunpos)

latpikn tou’Ynvou

1. A. Byévtdas (Mavemotnpio Kunpou, Acukwaia, Kinpos)

2. M. Mnapyiwtas (Maveniothpio Kunpou, Asukwaia, Kinpos)

3. A. Mnovdkns (EBviké kai Kanobiatpiaké Maveniothpio ABnvav, ABnva)
4. A. Teploudn (Anpokpiteio Maveniothpio ©pdakns, Ade€avdpounonn)

AigBvis EKnpoownnon
1. M. Zns (Mavemothpio Kunpou, Asukwoid, Kinpos)

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



11

Editorial Board

Editorial Board

Editors in Chief

Giannopoulos S (National & Kapodistrian University of Athens, Athens, Greece)

Paraskevas G (National & Kapodistrian University of Athens, Athens, Greece)

Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of Tennessee
Health Sciences Center, Memphis, USA)

Associate Editors

Dardiotis E (University of Thessaly, Larissa, Greece)

Deretzi G (Papageorgiou Hospital, Thessaloniki, Greece)w

Palaiodimou L. (National & Kapodistrian University of Athens, Athens, Greece)
Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

Terzoudi A. (Democritus University of Thrace, Alexandroupolis, Greece)

Editorial Board:

Autonomic Nervous System

Chroni E (University of Patras, Patras, Greece)

Delamont R (King's College, London, UK)

Doskas T (Naval Hospital of Athens, Athens, Greece)

Stamboulis E (National & Kapodistrian University of Athens, Greece)
Struhal W (University of Tulln, Austria)

Thomaidis T (Athens, Greece)

oOUhAWN=

Cerebrovascular Diseases

1. Alexandrov A (University of Tennessee Health Sciences Center, Memphis, USA)
2. Artemis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

3. Chang J (MedStar Washington Hospital Center)

4. Ellul J (University of Patras, Patras Greece)

5. Giannopoulos S (National & Kapodistrian University of Athens, Athens, Greece)
6. Gimnopoulos K (St Luke Hospital, Thessaloniki, Greece)

7. Goyal N (University of Tennessee Health Sciences Center, Memphis, USA)

8. Karakostas D (Aristotle University of Thessaloniki, Thessaloniki, Greece)

9. Karapanayiotides T (Aristotle University of Thessaloniki, Thessaloniki, Greece)
10. Kohrmann M (University of Essen, Essen, Germany)

11.  Krogias C (Ruhr University of Bochum, Bochum Germany)

12. Lioutas V (Harvard University, Boston, USA)

13. Malhotra K (Allegheny Health Network, Pittsburgh, USA)

14. De Marchis G (University of Basel, Basel, Switzerland)

15.  Mitsias P (University of Crete, Heraklion, Greece & Wayne State University, Detroit, USA)
16.  Rubiera M (Hospital Universitari Vall d’Hebron, Barcelona, Spain)

17.  Rubin M (University of Tennessee Health Sciences Center, Memphis, USA)

18. Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

19. Sandset E (Oslo University Hospital, Oslo, Norway)

20. Sarraj A (The University of Texas McGovern Medical School, Houston, USA)

21.  Schellinger P (Ruhr University of Bochum, Bochum, Germany)

22. Sharma V (National University Hospital, Singapore)

23.  Shoamanesh A (McMaster University, ON, Canada)

24. Spengos K (Hygeia Hospital, Athens, Greece)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



12

Editorial Board

25.  Steiner T (University of Heidelberg, Heidelberg, Germany)

26.  Strbian D (Helsinki University Central Hospital, Helsinki, Finland)

27. De Susa D.A. (University of Lisbon, Lisbon, Portugal)

28. Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of
Tennessee Health Sciences Center, Memphis, USA)

29. Vadikolias K (Democritus University of Thrace, Alexandroupolis, Greece)

Child Neurology

1. Daras B (Harvard University, Boston, USA)

2. Evaggeliou A (Aristotle University of Thessaloniki, Greece)

3. Papavassileiou A (laso Children’s Hospital, Athens, Greece)

4. Zafiriou D (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Clinical Neurophysiology

Anagnostou E (National & Kapodistrian University of Athens, Athens Greece)
Bonakis A (National & Kapodistrian University of Athens, Athens Greece)
Chroni E (University of Patras, Patras, Greece)

Karakis | (Emory University, Atlanta, USA)

Kimiskidis V (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Kodounis A (251 Air Force General Hospital, Athens, Greece)

Kokotis P (National & Kapodistrian University of Athens, Athens, Greece)
Papadopoulou M (University of West Attica)

Piperidou H (Democritus University of Thrace, Alexandroupolis, Greece)

10. Stamboulis E (National & Kapodistrian University of Athens, Athens, Greece)
11.  Tsiptsios D (Democritus University of Thrace, Alexandroupolis, Greece)

12.  Zis P (University of Cyprus, Nicosia, Cyprus)

LoNOIUTAEWN=

Dementia

Bouras C (University of Geneva, Geneva, Switzerland)

loannidis P (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Kapaki E (National & Kapodistrian University of Athens, Athens, Greece)
Paraskevas G (National & Kapodistrian University of Athens, Athens, Greece)
Skarmeas N (National & Kapodistrian University of Athens, Athens, Greece)
Tsolaki M (Aristotle University of Thessaloniki, Thessaloniki, Greece)

ok wWN=

Epilepsy

Agathonikou A (KAT Attica General Hospital, Greece)

Arzimanoglou A (University Hospital of Lyon, Lyon, France)

Karakis | (Emory University, Atlanta, USA)

Kimiskidis V (Aristotle University of Thessaloniki, Greece)
Koutroumanidis Michalis (Guy’s and St Thomas’ NHS Foundation Trust, London, United
Kingdom)

Piperidou H (Democritus University of Thrace, Alexandroupolis, Greece)
Polychronopoulos P (University of Patras, Patras Greece)

Reuber M (University of Sheffield, UK)

Terzoudi A (Democritus University of Thrace, Alexandroupolis, Greece)

uhWN =

© 0N

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



13

Editorial Board

Headache and Pain

1. Arvaniti C (National & Kapodistrian University of Athens, Athens Greece)

2. Avramidis T (Red Cross Hospital, Athens, Greece)

3. Gimnopoulos K (St Luke Hospital, Thessaloniki, Greece)

4 Mitsias P (University of Crete, Heraklion, Greece & Henry Ford Hospital - Wayne State
University, Detroit, USA)

Mitsikostas DD (National & Kapodistrian University of Athens, Athens Greece)
Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

7. Vikelis M (Athens, Greece)

o w

History of Neurology
1. Karavatos A (Aristotle University of Thessaloniki, Thessaloniki, Greece)
2. Triarchou L (University of Macedonia, Thessaloniki, Greece)

Interventional Neurology
1. Goyal N (University of Tennessee Health Sciences Center, Memphis, USA)
2. Sarraj A (The University of Texas McGovern Medical School, Houston, USA)

Movement Disorders

Arnaoutoglou M (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Bostantjopoulou S (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Kefalopoulou Z-M (University of Patras, Greece)

Konitsiotis S (University of loannina, Greece)

Politis M (University of Exeter, UK)

Stamelou M (University of Marburg, Germany)

Stefanis L (National & Kapodistrian University of Athens, Athens, Greece)

NoukrwN =

Neurogenetics
Dardiotis E (University of Thessaly, Larissa, Greece)

Hadjigeorgiou GM (University of Cyprus, Nicosia, Cyprus)

Kleopa K (Cyprus Institute of Neurology and Genetics, Cyprus)

Koutsis G (National & Kapodistrian University of Athens, Athens Greece)
Monos DS (University of Pennsylvania, Philadelphia, USA)

Xiromerisiou G (University of Thessaly, Larissa, Greece)

oOUhWN=

Neuroimmunology

1. Boziki M (Aristotle University of Thessaloniki, Thessaloniki, Greece)

2. Dardiotis E (University of Thessaly, Larissa, Greece)

3. Deretzi G (Papageorgiou Hospital, Thessaloniki, Greece)

4, Doskas T (Naval Hospital of Athens, Athens, Greece)

5. Evaggelopoulou E-M (National & Kapodistrian University of Athens, Athens, Greece)
6. Gold R (Ruhr University of Bochum, Bochum, Germany)

7. Grigoriadis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

8. Hadjigeorgiou GM (University of Cyprus, Nicosia, Cyprus)

9. Hadjivassiliou M (University of Sheffield, UK)

10. lliopoulos | (Democritus University of Thrace, Alexandroupolis, Greece)

11.  Kappos L (University of Basel, Basel, Switzerland)

12. Kilidireas K (National & Kapodistrian University of Athens, Athens, Greece)
13.  Monos DS (University of Pennsylvania, Philadelphia, USA)

14. Papathanassopoulos P (University of Patras, Patras, Greece)

15. Tzartos J (National & Kapodistrian University of Athens, Athens, Greece)

7| EAAHNIKH
NEYPOAOTIKH
| ETAIPEIA



14

Editorial Board

16.  Voumvourakis K (National & Kapodistrian University of Athens, Athens, Greece)

Neurointensive Care

Dimitriadis K (Ludwig-Maximillians University Munich, Germany)

Chang J (MedStar Washington Hospital Center, Washington, D.C., USA)
Kazis D (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Krogias C (Ruhr University of Bochum, Bochum, Germany)

Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

Steiner T (University of Heidelberg, Heidelberg, Germany)

Varelas P (Albany Medical College, Albany, USA)

NoupwN=

Neurology Education

Avramidis T (Red Cross Hospital, Athens, Greece)

Dardiotis E (University of Thessaly, Larissa, Greece)

Deretzi G (Papageorgiou Hospital, Thessaloniki, Greece)

Grigoriadis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Hadjigeorgiou GM (University of Cyprus, Nicosia, Cyprus)

Kilidireas K (National & Kapodistrian University of Athens, Athens, Greece)

Milonas | (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Mitsias P (University of Crete, Heraklion, Greece & Wayne State University, Detroit, USA)
Rudolf J (Papageorgiou Hospital, Thessaloniki, Greece)

Stefanis L (National & Kapodistrian University of Athens, Greece)

Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of
Tennessee Health Sciences Center, Memphis, USA)

Vadikolias K (Democritus University of Thrace, Alexandroupolis, Greece)

13.  Varelas P (Albany Medical College, Albany, USA)

14. Voumvourakis K (National & Kapodistrian University of Athens, Athens, Greece)

15.  Zis P (University of Cyprus, Nicosia, Cyprus)

= =2 0VoONOOUTDS, WN =

—
N

Neuromuscular Disorders

Avramidis T (Red Cross Hospital, Athens, Greece)

Chroni E (University of Patras, Patras, Greece)

Davaki P (National & Kapodistrian University of Athens, Greece)

McDermott C (University of Sheffield, UK)

Mavromatis | (Aristotle University of Thessaloniki, Greece)

Papadimas G (National & Kapodistrian University of Athens, Athens, Greece)
Papadimitriou A (University of Thessaly, Larissa, Greece)

Parissis D (Aristotle University of Thessaloniki, Greece)

Stamboulis E (National & Kapodistrian University of Athens, Athens, Greece)
10. Taskos N (Aristotle University of Thessaloniki, Greece)

11.  Zouvelou V (National & Kapodistrian University of Athens, Athens, Greece)
12.  Zis P (University of Cyprus, Nicosia, Cyprus)

LCNOUAWN=

Neurooncology
1. Kyritsis A (University of loannina, loannina, Greece)

Neuro-opthalmology

1. Anagnostou E (National & Kapodistrian University of Athens, Athens Greece)
2. Evdokimidis | (National & Kapodistrian University of Athens, Athens, Greece)
3. lliopoulos | (Democritus University of Thrace, Alexandroupolis, Greece)

7| EAAHNIKH
NEYPOAQTIKH
) ETAIPEIA



15

Editorial Board

Neuropsychology - Neuropsychiatry

Bakirtzis C (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Bouras C (University of Geneva, Geneva, Switzerland)

Delatolas G (Universite Paris Descartes, Paris, France)

Kapaki E (National & Kapodistrian University of Athens, Athens, Greece)
Karavatos A (Aristotle University of Thessaloniki, Thessaloniki, Greece)
Rombakis N (Mount Sinai, New York, USA)

Syngelakis M (Papageorgiou, General Hospital of Thessaloniki, Greece)

NouklrwNn-=

Neuroradiology and Neurosonology

Artemis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Charitanti-Kouridou A (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Giannopoulos S (National & Kapodistrian University of Athens, Athens, Greece)

lliopoulos | (Democritus University of Thrace, Alexandroupolis, Greece)

Karapanayiotides T (Aristotle University of Thessaloniki, Thessaloniki, Greece)

Kollias S (University of Zurich, Zurich, Switzerland)

Krogias C (Ruhr University of Bochum, Bochum Germany)

Lioutas V (Harvard University, Boston, USA)

Mitsias P (University of Crete, Heraklion, Greece & Wayne State University, Detroit, USA)

10.  Politis M (University of Exeter, UK)

11.  Rubiera M (Hospital Universitari Vall d'Hebron, Barcelona, Spain)

12.  Rubin M (University of Tennessee Health Sciences Center, Memphis, USA)

13. Tegos T (Aristotle University of Thessaloniki, Thessaloniki, Greece)

14. Tsivgoulis G (National & Kapodistrian University of Athens, Athens, Greece & University of
Tennessee Health Sciences Center, Memphis, USA)

15. Vadikolias K (Democritus University of Thrace, Alexandroupolis, Greece)

16. Vlaikidis N (Aristotle University of Thessaloniki, Thessaloniki, Greece)

LNV WN =

Pain

1. Paladini A (L'Aquila University, Italy)

2. Varrassi G (Paolo Procacci Foundation, Italy)
3. Zis P (University of Cyprus, Nicosia, Cyprus)

Sleep Medicine
Bargiotas P (University of Cyprus, Nicosia, Cyprus)

1.
2. Bonakis A (National & Kapodistrian University of Athens, Athens Greece)
3. Terzoudi A (Democritus University of Thrace, Alexandroupolis, Greece)
4, Vgontzas A (University of Crete, Heraklion, Greece)

International Representation
1. Zis P (University of Cyprus, Nicosia, Cyprus)

7| EAAHNIKH
NEYPOAOTIKH
ETAIPEIA






ApOpa...

«H énpooieuon dpBpwv ato nepiobikd “APXEIA KAINIKHE NEYPOAOIIAX " 6ev bniwver anoboxn
vV anowewv kai Béoewv tou ouyypapéa and ty Zuviakukn Emitponn n ty ENE»

«TO MEPIEXSIEVO TWV KATaxwpnoewy gival EUBUVN TV ETAIPEIDY MOU avapepovial
Kai oQeiel va akoNouBer tis npoBAendueves vOuILES MPoUnoBEoeis»

«H xprion epyaneiwv, KAIUdKwY kai NoyIouIKOU MoU avapePETal atis epyaoies eival euBuvn
WV OUYYPapewy, ol orofol npemel va éxouv €aopaniosl TS OXEUKES dOglEs
Kai va ts kpatouv oTo Mpoowriiko TOUS apxeio»
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HIRAYAMA'S DISEASE

Paschalina Tsianti', Dimitrios Parissis’, Panagiotis loannidis’, Nikolaos Grigoriadis’
'2nd Neurology Department, AHEPA Hospital, Aristotle University of Thessaloniki, Greece

Abstract

We describe an interesting case of a 27-year-old male patient presenting with a 8-year history of
amyotrophic hand weakness of obscure etiology. He was diagnosed eventually with Hirayama's disease
only after flexion MRI of the cervical spine was performed.

Keywords: Hirayama disease, monomelic amyotrophy, Cervical flexion MRI

NOzOZ TOY HIRAYAMA

Maoxadiva Toiavtn', Anuntpios lMapions’, Mavayiwtns lwavviéns', NikéAaos pnyopiddns’
B’ Neuponoyikn KAivikn, ITNG AXETIA, Apiototéieio lNaveniotnuio ©sooadovikns, EAAdda

MNepiAnyn

Meplypd@oupe pia evbiapépouca nepintwon dppevos aoBevous 27 €1V PE ATPOPIKA NAPESN TwV AKPWVY
Xelpv and 8etias ayvaotou artodoyias. O aivétunos anododnke tenikd otnv andvia véoo tou Hirayama
povo Katoniv Sievépyelas payvnukns topgoypagias s AMIE pe Kauyn ns Keanns.

Né€eis-kNeib1a: Néoos Hirayama, Movopenikn apuotpogia, Mayvnukin topoypagia AMEIX pe Kauyn tou
auxéva

Avbpas 27 €1V nNpooépxetal Ye xanapn,
atpo@ikh ndpeon coPapol Babuou katavouns
A8-61 apgoteponieUpws. H évap&n tns puikhs
abuvapias tonoBeteital otnv nAikia twv 19 €ty
anoé 1o 6e€16 Avw AKpo, evd NPoodeuTiKA UNNpEe
€NEKTAON oTo aplotepd dvw AKPo Kal niBdpuvon
Tou veuponoyikoU eAnippatos. Avagépetal, enions,
embeivion twv ocupntwPAdTtwy Katd v ékBeon oto
KpUo Kal dtunos t1pdpos twv SaktiAwy Pe XapaKtNPEs
pivinoAupudkAiovou. Xe veupo@uaolofoyikd €Agyxo
Kataypd@etal xpdvia PEPIKN anovelpwaon coBapou
BaBuou katavopns A8-81 aupoteponiéupws, evmd
O€ payvnukhn topoypagia AMIY avapépetal mbavn
ouplyyo/ubpopuenia. leveukn e€étaon pe endUeVNS
yevids adindoUxion dev katédeiEe naboyodves N
niBava naboydves petannayés. Znteital véa payvntkn
oyoypapia AMZE pe KAuyn tou auxéva uno
ywvia 40°, n onoia anok@AUYE 1a XapaktnNPIoUKA
aktvoAdoyikd euphpata tns véoou tou Hirayama
(e1k.1).

Eikéva 1 a) Meydiou BaBuou petaténion npos ta
eunpoés tou onioBiou okAnpaiou odkkou, €pgavn
‘keva pons’(flow voids) Adyw Siedpuvaons tou paxiaiou
eniokAnpidiou @AePikou nAéypatos. T2 ofeniaia topn
(AMZXX o€ kapyn 400).

H vooos tou Hirayama anotenei pia ondvia
veuponoyikn diatapaxn pe enidnuionoyikh éugpaocn
o€ epnPous Kal véous avopes AcITIKAS KATaywyns,
nou npokanei auto-neplopiléuevn anwAeld KIVNTKWY

VEUPMVWVY 0f acUupeTpn katavopn A7-61.1M
MaBoyeveukd Bewpeital OU n eunpdobia petaténion
ToU onioBlou okAnpaiou cdkkou KAtd tnv KApwn

s ke@adns npokanel cupnieon tou vwuaiou
puenoU pe ouvénela tnv NpoOKANON PIKPO-IOXAIUIKDV
afnoihoswv ota npdobia képata. 1o katdAAnio

kAviké nAaiolo, n Suvapikh payvnukh topoypagia
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Eikova 1 y) ‘OpBanpoi tns koukouPBadyias’ (owl’s eyes
sign) T2 eykdpola topn oto eninedo A6 (AMIX oe
oubétepn Béon)

Eikéva 1 B) HuioeAnvoeidous twinou (crescent like)
oKlaypa@ikh evioxuon Adyw ouppbépnons OTo
eniokAnpi6dio @AgPikéd nAéypa.

T1 ofefiaia topn petd and evbo@niéPia xopnynon
yadofiviou (AMZZ o€ kapyn 400).

o€ KAPYn s Kepanns gival anapaitntn kal Enapkns
yla v tekpnpiwon ts didyvwons.

LYTKPOYZIH XYMOEPONTQN

O1 ouyypageis dnAmvouv du dev undpxouv Bépata
oUyKpOUONS CUPPEPOVIWV.
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DIAGNOSTIC AND PROGNOSTIC ROLE OF IMPLANTABLE
LOOP RECORDERS IN PATIENTS WITH CRYPTOGENIC
ISCHEMIC STROKE OR TRANSIENT ISCHEMIC ATTACK

Konstantinos Melanis', Sokratis Triantafyllou’, Alexandros-Stavros Triantafyllou’, Georgios Tsikalakis', Eleni Anagnou’, Maria-Ismini
Arvaniti', llianna-Marouso Bethani', Maria Sora’, Marios Anagnostou’, Klearchos Psychogios?, Apostolos Safouris'?, Odysseas
Kargiotis®, Georgia Papagiannopoulou’, Aikaterini Theodorou’, Maria Chondrogianni’, Eleni Bakola', Alexia Theofilou?, Panagiotis
Xydis®, Panagiota Flevari*, Charalampos Kossyvakis®, Elias Andreanides’, Vasileios Kolovos®, Polychronis Dilaveris®, Konstantinos
Tsioufis®, Gerasimos Filippatos?, Lina Palaiodimou’

'Second Department of Neurology, “Attikon” University Hospital, School of Medicine, National and Kapodistrian University of Athens,
Athens, Greece

2Stroke Unit, Metropolitan Hospital, Piraeus, Greece

*Department of Neurology, University General Hospital of Patras, University of Patras, Rio, Greece

“Second Department of Cardiology, “Attikon” University Hospital, School of Medicine, National and Kapodistrian University of Athens,
Athens, Greece

°First Department of Cardiology, Hippokration Hospital, School of Medicine, National and Kapodistrian University of Athens, Athens,
Greece

®Department of Cardiology, “G. Gennimatas” General Hospital of Athens, Athens, Greece

’Department of Cardiology, 417 Army Equity Fund Hospital, Athens, Greece

8 Department of Cardiology, 401 General Military Hospital of Athens, Athens, Greece

ABSTRACT

Objective: To evaluate the diagnostic yield and clinical impact of implantable loop recorders (ILRs) in patients with
cryptogenic ischemic stroke (CS) or transient ischemic attack (TIA) in a real-world, tertiary care setting. Methods:
We conducted a retrospective observational study of consecutive patients with CS or TIA who underwent
ILR implantation between 2019 and 2025 across five cardiology centres in Athens, Greece. Paroxysmal atrial
fibrillation (PAF) and other arrhythmias were recorded, and anticoagulation initiation and ischemic stroke recur-
rence were assessed. Results: Among 352 patients, PAF was detected in 63 (17.9%) during ILR monitoring. The
median time from stroke onset to PAF detection was 190.5 days (IQR: 64-558.8). Following PAF diagnosis, 60
patients (95.2%) initiated oral anticoagulation, primarily with apixaban (n=28) and rivaroxaban (n=21). Recur-
rent ischemic stroke was documented in 8 patients (2.2%) of the overall cohort, with no significant differences
observed between patients with and without ILR-detected PAF. In addition to AF, ILRs identified clinically signifi-
cant sinus pauses in 5 patients (1.4%), all of whom subsequently received permanent pacemakers. Conclusion:
ILRs enabled the detection of PAF and other clinically significant arrhythmias in patients with CS or TIA,
facilitating timely therapeutic interventions. The observed high rate of anticoagulation initiation and low
stroke recurrence support the clinical utility of ILRs in secondary prevention. These findings reinforce the
broader diagnostic role of ILRs beyond PAF detection and underscore their integration into standard post-
stroke evaluation pathways.

Keywords: implantable loop recorder, cryptogenic ischemic stroke, paroxysmal atrial fibrillation, sinus pause

AIATNQZTIKOZ KAI MPOINQXTIKOZ POAOZ TQON EMOY-
TEYZIMQN KATATPAOEQN PYOMOY ZE AZOENEIX ME
KPYIMNTOTENEZ IZXAIMIKO AITEIAKO ETKE®AAIKO ETEI-
20AIO H NMAPOAIKO IZXAIMIKO EMEIZOAIO

Kwvotavtivos MeAdvns', Zwkpdtns TpiaviapuAiou', AdéEavdpos-Staupos Tpiavtapuiiou’, Mecwpyios Toikaddkns', EAévn Avdyvou’, Ma-
pia-lounvn ApBavitn', HAidvwa-Mapouow Mnebdvn', Mapia Xwpa', Mdpios Avayvaaotou’, Kiéapxos Wuxoyids?, Andotornos Xapoupns'?,
Obuadgas Kapyidtns?, lewpyia MNanayiavwonoudou’, Aikatepivn Beobwpou’, Mapia Xovdpoyidvvn', EAévn Mnakona', Adeia Beopi-
Aou?, Mavayiwtns F06ns®, Mavayiwta ®ABdpn?, XapdAaunos KooouBdkns®, HAias Avbpeavibns’, Baoifeios KoloBos®, MoAuxpovns
AnAaBépns®, Kwvatavtivos Toiodens®, [epdoipos @ininndros®, Aiva MNadaiobnpuou’

B’ Neuponoyikn KAivikr, Maveriotnuiakd Mevikd Noookopeio «Attikdvy, latpikn Xxonn, EQviko kai Kanodiotpiakd MNaverotiuio ABnvayv,
Abnva, EAAdba
2Movdba Ayyeiakwv Eykepanikwv Engioobiwv, Noookopegio Metropolitan, Meipaid , EAAd6a

] EAAHNIKH
NEYPOAOTIKH Archives of Clinical Neurology 34:5-2025, 20-28
ETAIPEIA



ILR in Cryptogenic Stroke

21

*Neuporoyikn KAvikn, Mavernotnuiaké levikd Noookopeio Matpav, latpikn Zxon, Mavernotiuio Matpav, Pio, EAAdSa

‘B’ Kapbiofoyikn KAvikn, Mavernotnuiakd levikd Noookopegio «Attikdvs, latpikr Xxonn, EOvikd kai Kanobiotpiakd lNMaveriothuio ABnvayv,
Abnva, EAndba

A’ Kapbiodoyikn KAvikn, leviké Noookougio ABnvav «Innokpdteio», latpikn Zxonn, EOviko kai Kanobiotpiakd lNaveniotipio ABnvav,
Abnva, EAndba

¢ Kapbioroyikn Kivikr, leviké Noookopgio ABnvav “Tewpyios levvnuatds”, ABnva, EAddda

’Kapbiofoyikn KAvikh, Noonieutkd 16pupa MetoxikoU Taueiou Xtpatou, ABnva, ENddda

8Kapbiooyikn Kavikn, 401 levikd Ztpatiwuxkd Noookopegio ABnvav, ABrva, EAldba

MNepiAnyn

Ikonds: H aflondynon tns diayvwotkns a&ias kal tns KAVIKAS XpNoIPOTNTas twv EPQUIEUCINWY KATaypa-
@€wv puBpou (implantable loop recorders, ILR) o aoBeveis pe KQUNTOYEVES IOXAILIKG ayyeIakd eyKePAnikd
enelo6dio (IAEE) h napodikd 1oxalpikéd ayyelakd eyke@anikd eneioddio (MNIE) oto niaiolo s kaBnuepivhs
kAvikhs Npd&ns evds tprtofaduiou voookopeiou. MéBodoi: Ai€hxOn avadpopikn peén napatpnons oe
biaboxikous aoBeveis pe kpuntoyevés IAEE h MIE, ol onoiol unoBAnBnkav oe epguteuon ILR katd v nepi-
060 2019-2025 ot névie kapbioAoyikd kévipa otnv ABnva. O1 aoBeveis napakodouBnBnkav yia avixveuon
enelcodiwv napotuopikns koAnikhs papuapuyhs (MKM) énws kal déAdwv appubuidy, eva aglodoynBnkav
WS NPOS TNV évap&n avunnkukhs aywyns Kai tnv eppavion unotponialdviwy IAEE. AnoteAéopata: Metagy
twv 352 aoBevadv, avixvelBnke MKM og 63 (17,9%) acBeveis katd tn Sidpkeia napakofouBnons pe ILR. H
Siapeon xpovikh nepiodos and tnv eppdvion tou IAEE/MIE €ws tnv avixveuon tns MKM fAtav 190,5 nuépes
(IQR: 64-558,8). Metd tn Sidyvwon tns MNKM, 60 aoBeveis (95,2%) &ekivnoav and tou GTtOPATos avunnkukn
aywyn. Ynotponialov IAEE onpeiBnke og 8 acBeveis (2,2%) ths ouvonikhs KOOPTAS xwpis va dianiotwBouv
onpavukes dlapopes Petatu twv unoopddwy ue avixveuBeioa kal un avixveuBeioa MNKM. Mépav s MKM,
ol ILR evtonioav kAvika onpavukés navoels pAgfokopfikod pubuou os 5 aoBeveis (1,4%), ol onoiol 6ol
unofAnBnkav og euputeucn pévipgou Bnuatoddtn. Zupnépacpa: Or ILR enétpeyav v avixveuon eneicodi-
wv MKM kar aAfwv kAIVIKE onpavukdv appuBuimv os aoBeveis pe kpuntoyeves IAEE A MIE, SieukoAdvovtas
v éykaipn Bepansutkn napéufaon. Ta eupAPATa autd evioXUOUV Tov EUPUTEPO diayvwotkd pdio twv ILR
népa and v avixveuon MKM, enionpaivovtas v évtagh tous oe kaBiepwpéva npwtdkodna agloAdynons
peta ano IAEE.

Né€eis-kNeIb1a: EPPUTEUOINOS KATaYPapéas pUBUOU, KQUMTOYEVES 10XaIUIKG ayyelakd eykeanikd eneioddio, napotu-
opikn koAnikA yapuapuyn, eAgBokoufikh nadon

INTRODUCTION paroxysmal atrial fibrillation (PAF), with reported rates

Implantable loop recorders (ILRs) have emerged ~ approaching 30% in selected cohorts.(8-11) Timely
as valuable diagnostic tools across a range of clinical ~ PAF identification allows for early anticoagulation,
scenarios, particularly following the publication of @ cornerstone of secondary stroke prevention.!'>'%
recent European Society of Cardiology (ESC) guide- Beyond PAF detection, ILRs can uncover bradyar-
lines on the management of ventricular arrhythmias, rhythmias such as sinus pauses and atrioventricular
sudden cardiac death prevention, and cryptogenic ~ block."> These findings may necessitate prompt
stroke (CS) evaluation.l'?! Additionally, recent Euro- ~ Pacemaker implantation to prevent recurrent syn-
pean Stroke Organisation (ESO) guidelines highlight ~ cope or cerebral hypoperfusion.!"® Thus, ILRs serve
the role of ILRs in the secondary prevention of cryp- @ broader diagnostic role, extending beyond embolic
togenic stroke.®! Among the most robust indications risk stratification to the identification of actionable
for ILR use are patients with CS or transient ischemic conduction system disorders.
attack (TIA) in whom initial diagnostic investigations, Despite growing evidence from randomised-con-
including 24-hour Holter heart rhythm monitoring, ~ trolled clinical trials (RCTs), real-world data on the
transthoracic and transoesophageal echocardiogra- ~ diagnostic yield and clinical impact of ILRs across di-
phy and vascular imaging (with the modality left at ~ Verse healthcare settings remain limited. The present
the discretion of the treating physician) fail to reveal ~ OPservational study aims to assess the performance
an underlying cause 46! of ILRs in a large, unselected cohort of patients with

ILRs enable prolonged cardiac rhythm surveillance, ~ €S or TIA. Specifically, we evaluate the diagnostic
with current devices lasting up to five years.” Their contribution of ILRs in arrhythmia detection and their
early use in patients with unexplained syncope or  influence on subsequent therapeutic management
palpitations is well-established, improving diagnostic ~ in routine clinical practice.
precision and guiding therapeutic decisions.”’ In CS
populations, ILRs have proven effective in detecting
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Methods

Population

We retrospectively evaluated patients with CS
or TIA treated at the “Attikon” University Hospital
(Athens, Greece) between 2019 and 2025. All in-
cluded patients had undergone ILR implantation as
part of their diagnostic workup. Cryptogenic stroke
was defined using the Trial of Org 10172 in Acute
Stroke Treatment (TOAST) criteria, and after exclud-
ing patients with incomplete evaluation, as previ-
ously described.'”-?2 All patients underwent at least
a 12-lead ECG, a transthoracic echocardiogram or
transoesophageal echocardiogram and a 24h Holter
heart rhythm monitoring prior to ILR implantation.
(122161 AJ| patients received neuroimaging with brain
computed tomography (CT) and / or magnetic reso-
nance imaging (MRI) and vascular imaging with the
modality left at the discretion of the treating physi-
cian (cervical duplex ultrasound, transcranial Doppler,
CT angiography and /or magnetic resonance [MR]
angiography). All demographics and vascular risk
factors were prospectively recorded for all patients
using standard definitions, as previously described.
[12-181 Stroke severity on admission was assessed with
the use of the National Institute of Health Stroke
Scale (NIHSS) score by certified neurologists.!'2-16!

Procedure of Heart Rhythm Monitoring

In the year 2019, we implemented the use of im-
plantable cardiac monitoring (ICM) devices (Reveal
LINQ; Medtronic) for the prolonged outpatient cardi-
ac monitoring of patients with CS or TIAs and at least
one negative 24-hour Holter-ECG during hospitalisa-
tion. This strategy was applied regardless of baseline
risk stratification scores. All devices were implanted
subcutaneously under local anaesthesia in the left
chest region by experienced cardiologists in our insti-
tution and four other cardiac electrophysiology clinics
in tertiary care hospitals in the Athens Metropolitan
area ("Hippokrateion” University Hospital, “ Attikon”
University Hospital, 401 General Military Hospital of
Athens, Army Equity Fund Hospital of Athens, and
General Hospital of Athens “G. Gennimatas”). ICMs
were programmed with a validated algorithm for
detection of AF episodes lasting at least 2 minutes.
231 Total time in AF was calculated as the sum of
each individual AF episode for patients with multiple
episodes during monitoring. In addition to PAF, other
clinically relevant arrhythmias, namely sinus pauses,
were also detected and documented. Experienced
cardiologists who were blinded to the clinical out-
comes of our patients reviewed all ICM recordings in

the five participating cardiac electrophysiology clinics.
Outcomes of Interest
All patients were followed for up to 3 years after

hospital discharge at the stroke outpatient clinic of
our institution during outpatient or telephone visits,
as dictated by their clinical status and at the discre-
tion of the treating vascular neurologist, as previously
described.'8"! PAF was defined by the presence of a
confirmatory ECG, Holter, or ICM recording. If PAF
was detected, oral anticoagulation with either a new
oral anticoagulant (NOAC) or a vitamin K antagonist
(VKA) was initiated. Ischemic stroke recurrence was
defined as a new neurological event recorded at least
24 hours after hospital discharge and validated by
neuroimaging, as previously described.'8°]

The primary outcome of interest was the rate of
PAF detection in patients of the whole cohort re-
ceiving ILR implantation. Secondary outcomes of
interest included: (1) the percentage of patients with
anticoagulation initiation after ILR implantation, (2)
percentage of patients with ischemic stroke recur-
rence after ILR implantation, (3) detection of sinus
pauses after ILR implantation.

Statistical analysis

Categorical variables are summarised using counts
and percentages, with 95% confidence intervals (Cl)
calculated for all baseline characteristics and key out-
comes. For continuous data, normality was assessed
using the Shapiro-Wilk test. Normally distributed
variables are reported as mean + standard deviation
(SD), and skewed variables as median and interquar-
tile range (IQR). Group comparisons for categorical
variables were performed using chi-square or Fisher’s
exact test, as appropriate. Continuous variables were
compared using the unpaired t test or Mann-Whit-
ney U test, as indicated. All tests were two-tailed,
and a p value <0.05 was considered statistically sig-
nificant. Statistical analyses were conducted using R
software (version 4.4.2; R Foundation for Statistical
Computing, Vienna, Austria).

Ethics Approval

The study followed all national and international
principles of good clinical and research practice and
was approved by the ethics committee of the coordi-
nation institution (“Attikon” University Hospital, Na-
tional and Kapodistrian University of Athens, Athens,
Greece; identification number 2219/23-03-2017).
Informed consent for participation in the study was
obtained from all patients or guardians of patients.
The data sets generated during and analysed during
the current study are available from the correspond-
ing author upon reasonable request.

RESULTS

A total of 352 patients underwent ILR placement
following an index cerebrovascular event, including
CS or TIA. Of these, 320 patients (90.9%) experi-
enced an acute CS, while 32 patients (9.1%) pre-
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Table 1. Baseline characteristics.

All patients PAF patients (n=63) | Non PAF patients | p-value
(n=352) (n=289)
Age, years (median [IQR]) | 64.0[57.0-72.0] 67.0 [60.0-76.0] 62.0 [56.0-69.0] <0.001
Male sex, n (%) 232 (65.9%) 42 (66.6%) 190 (65.9%) 0.91
NIHSS on admission (me- | 3 [1-6] 2 [1-5] 3[1-6] 0.92
dian [IQR])
Hypertension, n (%) 251 (71.3%) 54 (85.7%) 198 (68.7%) 0.01
Diabetes mellitus, n (%) 79 (22.4%) 6 (9.5%) 53(18.3%) 0.008
Dyslipidaemia, n (%) 182 (51.7%) 41 (65.1%) 174 (60.4%) 0.49
CHA,DS-VASc Score 3.0[2.0-4.0] 3.0[2.0-4.0] 3.0[2.0-4.0] 0.003
(median [IQR])
HAVOC Score (median 4.0[2.0-4.0] 4.0 [3.0-5.0] 2.0[2.0-4.0] 0.01
[IQR])
CZHEST Score (median 2.0[1.0-3.0] 3.0[2.0-4.0] 1.0[1.0-2.0] <0.001
[IQR])
Congestive heart failure, 10 (2.8%) 4 (6.3%) 6(2.1%) 0.49
n (%)
History of stroke/TIA, n 95 (27.0%) 24 (38.1%) 81 (28.1%) 0.11
(%)
History of coronary artery | 41 (11.6%) 11(17.5%) 36 (12.5%) 0.29
disease, n (%)
History of peripheral vas- 17 (4.8%) 4 (6.3%) 16 (5.5%) 0.80
cular disease, n (%)
Left atrial enlargement, 80 (22.7%) 22 (34.9%) 60 (20.8%) 0.01
n (%)
Dilated cardiomyopathy, 7 (2.0%) 4 (6.3%) 3(1.2%) 0.06
n (%)
History of antiplatelet 0(0.0%) 0 (0.0%) 0 (0.0%) -
pretreatment, n (%)

NIHSS: National Institutes of Health Stroke Scale; IQR: interquartile range; TIA: transient ischemic attack.

sented with a TIA. The median age of the cohort
was 64 years (IQR: 57-72), with a range of 18 to 87
years (Table 1). The majority of patients were male
(n=232; 66%; Table 1).

The median NIHSS score among the included pa-
tients was 3 (IQR: 1-6), ranging from 0 to 22 (Table
1). The median time from stroke onset to ILR im-
plantation was 29.5 days (IQR: 14.8-65.8; Table 2).
Among all patients in the cohort, the median HAVOC
score (hypertension, age =75 years, valvular disease,
obesity, congestive heart failure, and coronary artery
disease) was 4 (IQR: 2-4), the median CHA,DS,-VASc
score (congestive heart failure, hypertension, age =75
years, diabetes mellitus, prior stroke or TIA, vascular
disease, age 65-74 years, and sex category [female])
was 3 (IQR: 2-4), and the median C,HEST score (coro-

Archives of Clinical Neurology 34:5-2025, 20-28

nary artery disease, chronic obstructive pulmonary
disease, hypertension, elderly age =75 years, systolic
heart failure, and thyroid disease) was 2 (IQR: 1-3),
reflecting an overall elevated risk profile for recurrent
cardioembolic events.[24-2¢]

Primary Outcome

PAF was detected in 63 patients (17.9%; 95%Cl:
14.0%-21.8%) via ILR monitoring (Figure 1). Among
these patients, the median number of AF episodes
was 1 (IQR: 1-2), with a maximum of 138 episodes
recorded (Table 2). The median time from stroke on-
set to AF detection was 190.5 days (IQR: 64-558.8),
and the median interval from ILR implantation to PAF
detection was 125.5 days (IQR: 23-499.8) (Table 2).
The median total cumulative duration of AF episodes
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Table 2. Outcomes of the Cohort Study.

All patients PAF patients Non PAF patients | p-value
(n=352) (n=63) (n=289)
Total follow-up 15 (0.5-36) 17 (7-32) 12 (6-28) Not applicable
(months, median,
range)
PAF, n (%) 63 (17.9%) 63 (100%) 0 (0) Not applicable

Number of PAF epi- 1[1-2]

sodes (median [IQR])

1[1-2]

Not applicable Not applicable

Time from stroke to 190.5 [64.0-558.8]
PAF detection, days

(median [IQR])

190.5 [64.0-558.8]

Not applicable Not applicable

Time from ILR implan- 125.5[23.0-499.8]
tation to PAF detec-
tion, days (median

[IQR])

125.5[23.0-499.8]

Not applicable Not applicable

Duration of PAF, sec- 1200 [360-14010]

onds (median [IQR])

1200 [360-14010]

Not applicable Not applicable

placement, n (%)

Anticoagulant Initia- 60 (17.1%) 60 (95.2%) 0 (0%) Not applicable
tion

Recurrent ischemic 8(2.2%) 3 (4.8%) 5(1.7%) 0.14

stroke n (%)

Sinus pauses, n (%) 5(1.4%) 3(4.8%) 2 (0.7%) 0.10

Time from ILR im- 87 [34.0-192.0] 87 (60.0-192.0) 82 (34.0-130.0) 0.60
plantation to sinus

pause detection, days

(median [IQR])

Permanent pacemaker | 5 (1.4%) 3 (4.8%) 2 (0.7%) 0.10

AF: atrial fibrillation; ILR: implantable loop recorder; IQR: interquartile range; PAF: paroxysmal atrial fibrillation.

per patient was 1,200 seconds (IQR: 360-14,010 sec-
onds), indicating considerable variability in arrhythmic
burden across the cohort (Table 2). Among patients
with documented PAF, the median HAVOC score was
4 (IQR: 3-5), the median CHA DS,-VASc score was
3 (IQR: 2-4), and the median C,HEST score was 3
(IQR: 2-4), reflecting an overall elevated risk profile
for recurrent cardioembolic events.[24-2°]

Among the 289 patients (82.1%; 95%Cl: 77.7%-
85.9%) with no-PAF detection, the median HAVOC
score was 2 (IQR: 2-4), the median CHA DS -VASc
score was 3 (IQR: 2-4), and the median C,HEST score
was 1 (IQR: 1-2). These values were lower compared
to patients with documented PAF, indicating a com-
paratively lower estimated risk for cardioembolic

events in the non-PAF subgroup (Table 1).

Secondary Outcomes

Following PAF detection, oral anticoagulation was
initiated in the majority of patients. The most fre-
guently prescribed agents were apixaban (n=28), ri-
varoxaban (n=21) and dabigatran (n=7), while aceno-
coumarol was used in 4 patients. Only three patients
declined therapy (Figure 2). No oral anticoagulation
therapy was initiated in the non-PAF subgroup.

During follow-up, recurrent ischemic stroke was
documented in 3 patients (4.8%; 95% Cl: 0%-10%)
with PAF who had initiated anticoagulation therapy
(Table 2). Among patients without ILR-detected PAF,
recurrent ischemic stroke occurred in 5 of 288 indi-
viduals (1.7%; 95% Cl: 0.5%-3.9%).

In addition to PAF detection, ILR monitoring identi-
fied clinically significant bradyarrhythmias in 5 pa-
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Figure 1. Arrhythmias detected in the overall stroke
cohort, including atrial fibrillation, sinus pauses, and
absence of arrhythmia.

Sinus pause

1 | Mo arrhythmia

PAF: paroxysmal atrial fibrillation.

tients of the total cohort (1.4%; 95%Cl: 0.5%-3.2%),
all of whom exhibited sinus pauses (Table 2). The
median interval from ILR implantation to sinus pause
detection was 87 days (IQR: 34.0-192.0; Table 2)
Cardiologic evaluation confirmed symptomatic or
high-risk bradyarrhythmias, and all five individuals
subsequently underwent permanent pacemaker im-
plantation (Table 2).

DISCUSSION

In this cohort of patients with CS or TIA, ILR moni-
toring identified PAF in 17.9% of cases. The median
time from stroke onset to AF detection was 190.5
days, highlighting the limitations of short-term moni-
toring strategies. In addition to PAF, ILRs revealed
other clinically relevant arrhythmias, namely sinus
pauses. Most patients diagnosed with PAF were
promptly initiated anticoagulation, primarily with
NOACs such as apixaban and rivaroxaban. Notably,
the overall recurrent ischemic stroke rate in this popu-
lation was low (4.8%), suggesting a beneficial impact
of early rhythm diagnosis and secondary prevention.

Our findings are consistent with major RCTs that
have demonstrated the superiority of ILRs over con-
ventional heart rhythm monitoring in detecting PAF.
The CRYSTAL-AF trial reported a 12.4% detection
rate of PAF at 12 months in the ILR group, compared
to 2.0% with standard 24-hour Holter monitoring.
Bl Similarly, the PER DIEM trial showed PAF detec-
tion rates of 15.3% with ILR versus 4.7% using a
30-day external loop recorder.?”! The LOOP study
identified PAF in 31.8% of patients monitored with
ILRs, though it did not demonstrate a statistically
significant reduction in stroke incidence.’?® In our
real-world dataset, the detection rate of 17.9% aligns
well with these RCTs.

The majority of patients with ILR-detected PAF
in our cohort were initiated anticoagulation shortly

Figure 2. Distribution of anticoagulant therapy among
patients with ILR-detected atrial fibrillation.
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after diagnosis, with a preference for NOACs such
as rivaroxaban and apixaban. These therapeutic deci-
sions were promptly made following ILR notification
and likely contributed to the low observed rate of
recurrent ischemic events (4.8%) during follow-up.
This is in line with prior studies such as CRYSTAL-AF
and ASSERT, as well as our recently published meta-
nalysis, which demonstrated that the early initia-
tion of anticoagulation following device-detected
AF can significantly reduce the risk of stroke.29.30
Importantly, although the LOOP trial did not show a
statistically significant reduction in stroke incidence
despite a high AF detection rate with ILRs, the study
population differed substantially from our cohort.128
The LOORP trial population included older adults with
cardiovascular risk factors, including 262 with prior
stroke not limited to CS.[8!

Risk stratification is a cornerstone of both second-
ary prevention and diagnostic yield optimisation in
patients with CS.2Y The CHA, DS -VASc score remains
the standard tool for estimating thromboembolic
risk and guiding anticoagulation decisions once PAF
is diagnosed.?®32 In our cohort, this score was con-
sistently elevated among patients initiated on anti-
coagulation, indicating high baseline risk. Beyond
treatment guidance, predictive models such as the
HAVOC and C,HEST scores have emerged as valuable
tools to estimate the likelihood of incident AF, and
may help identify patients who would benefit from
prolonged heart rhythm monitoring using ILRs.[2425]
The HAVOC score has been validated in post-stroke
populations. In one multicentre study, a HAVOC score
=4 was associated with a >25% risk of new-onset AF
over three years.? Similarly, the C HEST score has
shown strong predictive accuracy in both general
and stroke cohorts.”®! A C_HEST score =4 confers
a 2-3 fold increased risk of AF development com-
pared to lower-risk patients.?® These scores can be
instrumental not only in selecting individuals for ILR
implantation but also in triaging resource allocation
in settings with limited device availability. Importantly,
both scoring systems incorporate risk factors that are
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prevalent in CS patients, allowing their use in routine
clinical practice.242°

In addition to detecting PAF, ILRs contributed
valuable diagnostic information regarding other
cardiac abnormalities within our cohort. Notably,
they facilitated the identification of clinically sig-
nificant bradyarrhythmias, particularly sinus pauses.
This underscores the broader diagnostic potential of
ILRs in uncovering actionable arrhythmic substrates
unrelated to PAF.33 Prior studies have similarly dem-
onstrated that ILRs can detect other rhythm distur-
bances, including high-grade atrioventricular block,
asystole, and significant sinus pauses, particularly
in patients with CS or unexplained syncope.?¥ The
prevalence of such findings is non-negligible; for in-
stance, the PER DIEM and ASSERT-II trials have docu-
mented bradyarrhythmias in 2-5% of ILR-implanted
populations.?72? The inclusion of ILRs in poststroke
workup therefore not only aids in thromboembolic
risk assessment, but also enables timely diagnosis and
management of bradycardic arrhythmias, including
those requiring device-based therapy. These findings
advocate for a comprehensive interpretation of ILR
recordings that extends beyond AF detection alone.

Our findings support the integration of ILRs into
standardised stroke care pathways, particularly in pa-
tients with CS who remain in sinus rhythm after initial
monitoring. Multidisciplinary collaboration between
stroke neurologists and cardiac electrophysiologists
is essential to interpret ILR findings and implement
appropriate treatment. As digital health tools and
artificial intelligence evolve, personalized algorithms
may help optimise the selection of candidates for
ILR implantation and improve long-term outcomes.

This study has several limitations. First, its ret-
rospective and observational design inherently in-
troduces the possibility of selection bias and un-
measured confounders. Furthermore, the absence
of a control group receiving conventional cardiac
monitoring limits direct comparisons regarding the
incremental diagnostic yield and impact on recurrent
stroke prevention.

Prospective studies are warranted to validate the
prognostic relevance of arrhythmias other than AF,
such as sinus pauses, in post-stroke populations.
Moreover, defining actionable thresholds for sub-
clinical arrhythmias detected by ILRs will be crucial
for guiding therapeutic decisions. In conclusion, our
real-world data affirm the diagnostic and therapeutic
utility of ILRs in patients with CS or TIA, not only for
the detection of occult AF but also for uncovering a
broader spectrum of cardiologic complications with
implications for individualised care.
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ABSTRACT

Myasthenia gravis (MG) is a chronic autoimmune disorder affecting the neuromuscular junction, charac-
terised by fluctuating muscle weakness. It is primarily mediated by antibodies against acetylcholine recep-
tor (AChR), muscle-specific kinase (MuSK) or low-density lipoprotein-related protein 4 (LRP4). However,
seronegative patients may constitute 10-15% of all MG cases. Treatment of MG is traditionally based on
corticosteroids and pyridostigmine, with the addition of steroid-sparing immunosuppressive agents such
as azathioprine, mycophenolate mofetil or rituximab, depending on the characteristics and the severity of
each case. However, these therapies have not been rigorously evaluated in randomised-controlled clinical
trials specifically for MG. During the last years, neonatal Fc receptor (FCRn) inhibitors and complement
inhibitors have demonstrated a favourable safety and efficacy profile in MG patients within the context
of randomised-controlled clinical trials. Therefore, they have been incorporated into daily clinical practice.
Emerging agents of these drug classes and other novel therapeutic options, such as anti-CD19 monoclonal
antibodies, Bruton’s Tyrosine Kinase inhibitors and Chimeric antigen receptor (CAR) T cells are currently
being investigated as adjunctive therapies in MG patients. This narrative review aims to provide a compre-
hensive overview of current pharmacologic treatment strategies for MG, with particular focus on recently
approved agents and investigational therapies under clinical development.

Keywords: Myasthenia Gravis, immunotherapy, novel drugs, randomised - controlled clinical trial, adverse events.

H ©EPAIEIA THX BAPEIAZ MYAZOENEIAZL:
ENA YNEXQX METABAAAOMENO TEAIO

ARféEavbpos-Ltaupos Tpiaviapuidou’, AdeEdvdpa AkpiBdkn', Euayyedia-Makpiva Anuntpiddou’, HAidvva-Mapouow Mnebavn', lewpyia
Manayiavvonoudou’, Aikatepivn ©eobwpou’, Anuntpios K. Kitoos', Anuntpios Tlavetdkos’, Xpnotos MéoxoBos', Mapidvva lNanabornou-
Aou'?, Xtaupouda Xaddkou', lwdvvns 2. T{dptos', Aiva Madaiodnpou’

"B’ Neuporoyikn Kavikn, Mavernotnuiaké levikd Noookopegio «Attikdvs, latpikn Xxonn, EOviko kai Karnobiotpiakd lNaverothuio ABnvayv,
ABnva, EAddba
2 Tunua @uoikoBepaneias, MNaverotipio Autkns Atukns, ABnva, EANdba

MNepiAnyn

H Bapeia MuaoBéveia (MG) anotefei pia xpovia autodvoon diatapaxn, n onoid npocBdanfel tn vEupopuikn
oUvayn kal xapakmnpidetal and Kupaivopevn puikn aduvapia. Mpokaneitar and avuomuata évavu twv Uno-
boxéwv aketuAoxonivns (AChR), tns 16IKAS yIa Tous pus tupoalvikns kivdaons (MuSK) h tou unodoxéa LRP4.
Qotéoo, ol opoapvnukoi acBeveis anotefolv 10 10-15% twv cuvodikdv nepintoswyv MG. H Bepaneia tns
MG napadooiakd otnpiletal ota KOPTUKOOTEPOEION Kal TNV NUPIBOCTYHivN, eV oUXvA NpootiBevial avooo-
kataotadukoi napdyovies, 6nws n alabeionpivn, n yuko@aivoAdn YoPetid h n prrou§iudunn, avanoya pe
10 XaPAKINPIoUKA Kal tv cofapdtnta ts vooou. Mapdia autd, ol napdyovies autoi dev éxouv eleyxOei
o€ tuxalonoinpéves-eneyxopeves kAvikés Sokiués. Katd i didpkela twv tefeutaiwv €10y, ol avaotonels tou
veoyvikoU unodoxéa Fc (FCRn) kai ol avaotofels tou oupnAnpPatos €Xxouv Napoucidoel Euvoikd npo®in
ao@dnelas kal anoteAeoPatkotNtas otnvy MG o€ tuxalonolinyéves-eNeyxopeves KAIVikés Sokiués. MNa to Adyo
autd, ol ev Adyw Bepaneies éxouv evowpatwBel otnv kaBnpepivi kAvikn Npdén. Néa pdpuaka twv 0IKo-
YEVEIDV autyv, KaBMs Kal Kalvotopes Bepaneutikés enifoyes, ONws T PovokAwVIKE avioopata évavu tou
CD19 avuyoévou, ol avaatoneis tns tupoaivikhs kivéons tou Bruton (BTK) kai ta T-kUTtapad e XIYaipikéd uno-
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boxéa avuyovou (CAR T cells) bokipdlovtal og aoBeveis pe MG, ws eninpéoBetn Bepaneia. H napouoa agn-
YNUATKA avaokonnon otoxeUel otny avadutkn Napouciacn tns QapPakeUTKNS avupetmnions tns MG, pe
€U@aon ous NPOOPATa eykekpIuéves Bepaneies, kKaBms Kal ous enifoyés nou eni tou Napoévios dlepeuvavtal.

Né€eis kAa1di1a: Bapeia Muaobéveia, avooobepaneia, véa pdppaka, tuxaiononpévn - eAeyxdpevn KAvikh Sokin, ave-

nIBUUNTES EVEPYEIES.

INTRODUCTION

Myasthenia gravis (MG) is an autoimmune disease
affecting the neuromuscular junction (NMJ). The
clinical presentation is defined by weakness of the
skeletal muscles. MG is considered a rare disease af-
fecting approximately 10 - 20 per 100,000 people.
1 The incidence of this disorder may reach up to 30
cases per 1 million person-years.”!

MG is caused by autoantibodies targeting recep-
tors in the NMJ. Antibodies against acetylcholine
receptor (AChR) are found in the serum of up to
80-90% of patients with MG.B!' AChR antibodies
lead to NMJ dysfunction via direct binding to the
AChRs, cross-linking and internalising AChRs, as
well as inducing complement-mediated AChR de-
struction. The majority of these patients manifest
thymic hyperplasia (60-70%), while 10-12% may be
diagnosed with thymoma.®

Muscle-specific kinase (MuSK) and low-density
lipoprotein receptor-related protein 4 (LRP4) are
essential for clustering AChRs at the postsynaptic
membrane. Antibodies against MuSK and LRP4 are
responsible for 1-10% and 1-3% of all MG cases,
respectively.>”! In contrast to AChR antibodies, MuSK
antibodies mostly belong to the IgG4 subtype and
thus do not activate complement.®® Up to 15% of
MG patients are seronegative.™

The weakness in MG may be generalised or lo-
calised, with more proximal than distal distribution.
B Diplopia and ptosis are the most common symp-
toms. Apart from extraocular muscles, weakness in
MG is usually symmetric. Exercise typically worsens
symptoms. The weakness is profound during night
hours and may vary from day to day.

The diagnosis is based on the detection of an-
tibodies against AChR, MuSK, or LRP4 in patients
with a compatible clinical picture.'” Repetitive nerve
stimulation and single-fibre electromyography may
aid in the diagnosis, especially in seronegative cases.

The treatment strategy depends on the severity of
the disease, antibody status, age and comorbidities,
as it is mainly based on immunosuppression. During
recent years, new promising therapeutic regimens
have emerged in clinical practice. The aim of the cur-
rent narrative review is the treatment of MG, with
emphasis on substances still under investigation.

METHODS

This narrative review synthesises evidence from
randomised-controlled clinical trials (RCTs), obser-
vational studies, real-world clinical data, and expert
recommendations to provide an integrated overview
of current and emerging pharmacologic strategies
for the treatment of MG. The review presents both
established immunotherapies and newly approved
targeted agents, with a focus on their mechanisms
of action, regulatory status, clinical efficacy, and
safety profiles.

Therapeutic categories discussed include corti-
costeroids, steroid-sparing immunosuppressants,
complement inhibitors, neonatal Fc receptor (FCRn)
antagonists, and experimental therapies such as
anti-CD19 monoclonal antibodies, Bruton'’s tyros-
ine kinase (BTK) inhibitors, telitacicept, and chimeric
antigen receptor (CAR) T cells. In addition, the re-
view highlights agents under clinical development
and provides insight into the evolving treatment
algorithm for MG across patient subgroups, includ-
ing those with seronegative disease, MuSK or LRP4
antibodies, ocular MG, paediatric patients, and preg-
nant individuals.

By incorporating data from pivotal trials, ongoing
studies, and expert consensus documents, this review
aims to guide clinicians and researchers through the
expanding therapeutic landscape of MG.

CURRENT TREATMENT OPTIONS

Symptomatic Treatment

Pyridostigmine is the preferred agent for the
symptomatic treatment of MG."" Its mechanism of
action is based on the increase of the acetylcholine
amount in the synaptic cleft through inhibition of
acetylcholinesterase. Ambenonium chloride is a less
effective second-line acetylcholinesterase inhibitor.!'!
This drug class is less effective in MuSK-associated
MG, with frequent side effects.”!

Gradual titration of pyridostigmine dosage is re-
quired. The typical adult dose is 30-60 mg every
4-6 hours.!"3 Muscarinic adverse events may include
vomiting, diarrhoea, nausea, muscle cramps, urinary
urgency, hyperhidrosis, increased salivation and bron-
chial secretions, hypotension, and bradycardia. These
side effects may be treated with atropine sulfate,
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glycopyrronium bromide, or loperamide.®!
Adjuvant symptomatic treatment with beta-2 adr-

energic receptor agonists (salbutamol, tervutaline)

may be also considered in selected cases of MG 14131

Corticosteroids

Corticosteroids are the most commonly prescribed
immunosuppressive drugs in MG. They exert their ac-
tion by suppressing complement-mediated reactions
at the endplates.l"® They also lead to CD4+ T-cells
apoptosis and decrease in the AChR antibody levels,
via reduction of B-cells’ population.!'”

Prednisolone, rather than prednisone, is more fre-
quently used in Greece.['"" The starting dose is 10-20
mg/day and may be titrated by 5 mg/week up to
60 mg/day. High-starting doses of prednisolone are
contraindicated due to possible transient worsening
of muscle weakness. The benefit from this treatment
is manifested 2-6 weeks after its initiation.””! Once
therapeutic targets have been reached, a slow ta-
pering is advised, due to a plethora of side effects,
such as hyperglycaemia, cataract and osteoporosis.
However, in most cases a low daily maintenance
corticosteroid dose, instead of complete cessation,
is advised.l'®!

Azathioprine

Azathioprine is a purine synthesis inhibitor, leading
to decreased B and T cell proliferation.™ It is com-
monly used along with prednisolone as a first-choice
treatment for generalised MG. Its effect is delayed
and is usually seen after six months to two years.!'”!
Prednisolone dose may be reduced when the effect
of Azathioprine has been reached.

Azathioprine may be started at a dose of 50 mg/
day and increased by 50mg every two to four weeks,
up to 2-3 mg/kg." Testing for the activity of the en-
zyme thiopurine methyltransferase is advised before
the initiation of azathioprine. Low or absent activity
of this enzyme may lead to toxic accumulation of aza-
thioprine. The most common adverse events include
cytopenia, hepatotoxicity, and flu-like syndrome,

especially during the first months of treatment.”!

Mycophenolate Mofetil

Mycophenolate Mofetil (MMF) exerts its action
by reducing both the T and B cells, via inhibition of
the inosine monophosphate dehydrogenase.? This
enzyme is crucial for the synthesis of guanosine nu-
cleotides. The findings regarding its efficacy in MG
are conflicting.2'22 A slightly faster onset of effect
may be shown with MMF compared to azathioprine.
MMF, alongside cyclosporine, methotrexate and tac-
rolimus, are secondary alternatives to azathioprine.
[9,14,15]

The starting dose of MMF is 500mg twice daily
and may be titrated up to 1 - 1.5g twice daily. The
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most common side effects include gastrointestinal
symptoms and cytopenia.

Methotrexate

Methotrexate suppresses the proliferation of im-
mune cells via inhibition of dihydrofolate reductase,
which is responsible for the conversion of dihydro-
folate to tetrahydrofolate.?® This reaction is vital for
the synthesis of purines and pyrimidines. The efficacy
and steroid-sparing properties of methotrexate in
MG have not been proven in an RCT performed in
2016.124

Methotrexate is administered orally, once per
week."”! The initial dose is 7.5mg and may be in-
creased by 2.5mg every one to two weeks, up to
20-25mg once weekly. Daily supplementation with
folic acid is advised, except on the day of methotrex-
ate administration.l?” The most important adverse
events of methotrexate are suppression of the bone
marrow, hepatotoxicity and pulmonary toxicity.

Cyclosporine

Cyclosporine is a calcineurin inhibitor and thus sup-
presses the synthesis of interleukins (IL), such as IL-2,
which is crucial for the activation of T lymphocytes.?®!
Cyclosporine’s efficacy in MG as an add-on therapy to
corticosteroids has been shown in a prospective RCT.
27 [ts maximum therapeutic effect may be reached
at approximately six to seven months.2!

The starting dosage of cyclosporine is 2.5mg/kg per
day in two divided doses.l' It is typically increased
by 0.5 mg/kg per day every four to eight weeks,
up to 5 mgrkg per day. Close monitoring of cyclo-
sporine’s levels in the serum is advised due to serious
side effects, including hypertension, nephrotoxicity,
hepatotoxicity, tremor, and malignancies, such as
lymphoma and squamous cell skin cancer.

Tacrolimus

As cyclosporine, tacrolimus is another calcineurin
inhibitor. Its efficacy in MG is mainly based on data
from observational studies and therefore, is used as
an off-label alternative to azathioprine.?® The onset
of clinical response to this treatment may be shown
after 6 to 12 months.

The initial dosage of tacrolimus is 1 mg/day and
may be titrated up to the usual maintenance dosage
of 3 mg/day divided into two doses.3% Tacrolimus
shares common adverse events with cyclosporine,
however, with a relatively safer profile.

Cyclophosphamide

Cyclophosphamide is an alkylating agent that acts
on DNA and inhibits the proliferation of T and B
lymphocytes.B1 It is an off-label option for the treat-
ment of refractory generalised MG, with a possible
steroid-sparing effect.?2 Cyclophosphamide is typi-
cally administered in monthly pulses of 0.5 - 1.5g/m?

3§ EAAHNIKH
7| NEYPOAOQTIKH
2=J ETAIPEIA



Alexandros-Stavros Triantafyllou et al.

of body surface area. It is not commonly used due
to its unfavourable safety profile, as it may lead to
teratogenicity, infertility, alopecia, cytopenia, cystitis
and malignancy.kY

Anti-CD20 monoclonal antibodies

Rituximab is a chimeric anti-CD20 monoclonal an-
tibody which eliminates immature, naive and memory
B-cells.l*3 This way, rituximab leads to reduction of
autoantibodies’ levels and thus improvement of mus-
cle strength in patients with MG .43

In the AChR seropositive MG, rituximab may be
used as an alternative option when symptoms are
refractory or other therapeutic regimens cannot be
tolerated." However, rituximab is considered a first-
line treatment option for MuSK-positive MG patients.
B¢l Furthermore, it may be used in seronegative MG,
although RCTs are currently lacking.l?”!

Rituximab is administered intravenously, most com-
monly in two doses of 1g separated by two weeks
or in four weekly doses of 375mg/m?body surface.
(38 It may be administered again, usually after 4-6
months, depending on the disease progression or
the CD20+ cell counts in the peripheral blood. Its
therapeutic effect may be shown after 1-3 months.
% The most important side effects include infusion-
related reactions, serious infections, such as progres-
sive multifocal encephalopathy (PML), cytopenia and
hypogammaglobulinemia.?

Intravenous Immunoglobulin (IVIG)

IVIG is a mixture of donated human immunoglobu-
lins, which contains all IgG subclasses. It has several
anti-inflammatory and immunomodulatory effects.
IVIG inhibits the complement activity and binds to
autoantibodies, leading to deactivation of the latter.
B Furthermore, IVIG blocks Fc receptors in the spleen
and liver, leading to inhibition of autoantibodies re-
circulation in the serum.®

IVIG is mainly used in myasthenic crisis or impend-
ing crisis.">3% Myasthenic crisis is defined by severe
weakness of bulbar and/or respiratory muscles with
concurrent need for respiratory support. IVIG may be
selected as a bridge treatment to corticosteroids or
other slow-acting immunosuppressants. Furthermore,
it may be rarely used as a maintenance treatment
in refractory cases. Finally, IVIG may be administered
preoperatively to selected MG cases with increased
risk of postoperative deterioration. History of my-
asthenic crisis, bulbar or respiratory symptoms, and
chronic pulmonary disease are risk factors for post-
operative clinical worsening.

IVIG has a rapid therapeutic effect occurring ap-
proximately after 2-5 days, which may last up to six
weeks . The typical dosage of IVIG is 2 g/kg, divided
in 2-5 daily doses. Anaphylactic reaction in IgA defi-
ciency is a severe complication of IVIG administration,

which may be prevented by routine testing of IgA
levels in serum before starting treatment.? Other
serious but uncommon adverse events include throm-
botic events, autoimmune haemolytic anaemia, renal
failure, aseptic meningitis and pulmonary oedema.?!

Plasma exchange (PLEX)

PLEX is a procedure replacing plasma with albu-
min and saline. Its immunomodulatory function is
mainly based on the removal of autoantibodies, im-
munocomplexes and cytokines, the shift of humoral
to cell-mediated immunity and the increase of T-
regulatory cells.

The therapeutic benefit of PLEX is similar to IVIG,
although PLEX may be more effective in MuSK-
associated MG." They share common indications,
although PLEX, rather than IVIG, is considered the
1+t line treatment option for myasthenic crisis, due
to its predictable result.[4!

Three to seven PLEX sessions over 7-14 days are
typically required in myasthenic crisis. It is contraindi-
cated in sepsis and may lead to adverse events such
as hypotension, hypocalcaemia, thrombosis in the
catheter site, and infections.!"”

Immunoadsorption may be an alternative thera-
peutic option to PLEX for the treatment of severe MG
relapses or myasthenic crises. This technique leads to
the removal of specific autoantibodies, such as anti-
AChR or anti-MuSK, via the use of specific ligands,
such as protein A or synthetic peptides (e.g. frag-
ments of AChR).”? No RCTs regarding its efficacy in
MG exist. However, small studies have shown similar
benefits to PLEX or IVIG in MG exacerbations. 4849
Immunoadsorption is not routinely used in clinical
practice due to increased cost and limited availability.

Thymectomy

Thymomatous MG is a well-recognised paraneo-
plastic syndrome. AChR may be expressed in thym-
ic activated epithelial cells and autoreactive T cells
against AChR may in turn escape the thymus and
activate B cells in the periphery to produce antibod-
ies.

All recently diagnosed MG patients should be ex-
amined with thoracic CT or MRI, to identify thymoma
or thymic hyperplasia.l'¥ Patients with thymoma,
irrespective of the MG status, should be operated
due to oncological indications. In young patients
(age < 50 years) with generalised non-thymomatous
AChR-associated MG, thymectomy should be per-
formed early on after the diagnosis and as soon as
the patient is clinically stable.'*'* Non-thymomatous
thymectomy is currently not indicated for MuSK or
LRP4-associated MG. Thymectomy may be a thera-
peutic option in seronegative MG or ocular AChR-
associated MG, when other treatments have failed."

The maximum benefit from thymectomy may be
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Figure 1. Mechanism of action of emerging therapies for Myasthenia Gravis. (a) FcRn Inhibitors. (b) Complement
C5 Inhibitors. (c) Iptacopan - Complement Factor B Inhibitor). (d) Inebilizumab - anti-CD19 monoclonal antibody.
(e) Blinatumomab - bispecific antibody binding to CD3 on T cells and CD19 on B cells. (f) Telitacicept - dual BLyS/

APRIL inhibitor. (g) CAR T cells.

Ab: Antibody; AChR: Acetylcholine Receptor; APRIL: A-Proliferation-Inducing Ligand; BCMA: B Cell Maturation
Antigen; BLyS: B-Lymphocyte Stimulator; BR3: BLyS Receptor 3; CAR: Chimeric Antigen Receptor; FcRn: Neonatal
Fc receptors; MAC: Membrane Attack Complex; NK cell: Natural Killer cell; TACI: Transmembrane Activator and

Calcium Modulator and Cyclophilin Ligand Interactor.

shown up to one year after the operation.b? In thy-
momatous MG, thymectomy may lead to complete
remission in up to 30% of patients.l>3

FcRn Inhibitors

Neonatal Fc receptors (FCRn) are expressed in mul-
tiple cell types, such as endothelial and epithelial
cells.® FcRn binds to the Fc portion of IgGs and
protects them from intracellular degradation, leading
to their recirculation in serum and thus increasing
their half-life. FcRn inhibitors are a new therapeutic
drug class used in MG leading to a decreased half-life
of autoantibodies (Figure 1).

Efgartigimod is an IgG1 Fc fragment which inhibits
FcRn, approved by the U.S. Food and Drug Adminis-
tration (FDA) in 2021 and by the European Medicines
Agency (EMA) in 2022, as an add-on therapeutic
option for generalised MG with positive antibodies
against AChR. Its approval was based on the phase
3 RCT ADAPT which showed clinical improvement
7 to 14 days after the initiation of each therapeutic
cycle.®> ADAPT-SERON, a multi-centre, phase 3 RCT
regarding Efgartigimod’s efficacy in seronegative and
MusSK-associated generalised MG is currently ongo-
ing (Table 1).5¢ Interestingly, a phase 3 RCT, called

Archives of Clinical Neurology 34:5-2025, 29-45

ADAPT oculus, is currently recruiting patients with
ocular MG in order to test Efgartigimod’s efficacy in
this group.”? ADAPT Jr is a phase 2/3 clinical trial aim-
ing to the study of pharmacokinetics of Efgartigimod
in paediatric patients with gMG .8 Efgartigimod has
been off-label used in cases of myasthenic crisis with
promising results.®!

Efgartigimod is administered in cycles of four
weekly intravenous doses of 10mg/kg. Each thera-
peutic cycle must start at least 7 weeks apart from
the start of the previous one. Subsequent cycles may
be administered according to clinical judgement. A
subcutaneous form of Efgartigimod has also been
approved for the treatment of MG.

IgG class medicinal products, such as IVIG or
monoclonal antibodies, should not be administered
concurrently with Efgartigimod, as it may decrease
their half-life. They should be administered at least
two weeks after the last dose of Efgartigimod.'
All vaccinations should be administered at least two
weeks after the last dose or four weeks before the
initiation of a therapeutic cycle. IgG levels in serum
should be measured before initiation of this agent.
The most common adverse events include headache
and nasopharyngitis.®

Rozanolixizumab is a humanised IgG4 monoclonal
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Table 1. Emerging treatment options for Myasthenia Gravis.

Drug Therapeutic |Clinical Trial Phase |MG Subtypes Num- |Time Status |Primary
Class agent ber of | frame Out-
pa- comes
tients
FcRn Nipocalimab | Vivacity-MG3!64 3 Adult / gMG 196 |6 Com- | Decrease
inhibi- months |pleted |in MG-
tors ADL
Efgartigimod | ADAPT SERONP® 3 Adult / gMG, 119 |29 days |Active |MG-ADL
v MuSK+, seronega-
tive
Efgartigimod | ADAPT oculus®” 3 Adult / ocular MG | 124 |29 days |Recruit- | MGl
SC ing
Efgartigimod | ADAPT Jr SC81/ 2/3 2 -17y/gMG, 12 24-26 | Recruit- | Pharma-
SC/IV ADAPT Jri124] AChR+ months |ing cokinetics,
IgG levels,
AChR-Ab
levels
Batoclimab | FLEX®" 3 Adult / gMG 240 |3 Active | MG-ADL
months (AChR+)
Rozanolixi- roMyGl62! 2/3 2-17y / gMG, 12 18 Recruit- | Adverse
zumab AChR+, MuSK+ weeks |ing events
IMVT-1402 NCT07039916!18 3 Adult / gMG 231 3 Recruit- | MG-ADL
months |ing
Comple- | Zilucoplan ZiMy Gl 2/3 2-17y / gMG, 8 29 days |Recruit- | Pharma-
ment C5 AChR+ ing cokinetics,
inhibi- C5 serum
tors levels
Pozelimab + | NIMBLE® 3 Adult / MG, 335 6 Recruit- | MG-ADL
Cemdisiran AChR+, LRP4+ months |ing
Gefurulimab | PREVAIL®8! 3 Adult / gMG, 260 26 Active | MG-ADL
AChR+ weeks
Factor B |Iptacopan NCT065177581°" 3 Adult / gMG, 146 |6 Recruit- | MG-ADL
Comple- AChR+ months |ing
ment
inhibitor
Anti- BOO7 NCT0644759719% 2/3 Adult / gMG, 104 16 Recruit- | MG-ADL
CD20 AChR+, MuSK+ weeks |ing
mono-
clonal
Ab
Anti- Inebilizumab | MINT®” 3 Adult / AChR+, 238 26 Active | MG-ADL
CD19 MuSK+ weeks
mono-
clonal
Ab
Anti- Blinatumom- |NCT06836973(¢ 2/3 Adult / Refractory, |2 6 Not yet | Efficacy,
CD19 ab AChR+, MuSK+, months |recruit- |Safety,
BITE LRP4+ ing Autoan-
tibodies
status
IL-6 Satralizumab | LUMINESCE!02 3 Over 12y/gMG, |[188 |6 Com- Decrease
receptor AChR+, MuSK+, months |pleted |in MG-
inhibitor LRP4+ ADL

Archives of Clinical Neurology 34:5-2025,29-45




TREATMENT OF MYASTHENIA GRAVIS: AN EVERCHANGING FIELD 35
BlyS / Telitacicept  |NCT057371601"%.1071 | 3 Adult / gMG, 114 |24 Com- Decrease
APRIL AChR+, MuSK+ weeks |pleted |in both
inhibitor MG-ADL

+ QMG
/119G,
IgA, IgM
decrease
BTK in- |Remibrutinib |RELIEVE!® 3 Adult / gMG, 180 6 Recruit- | MG-ADL
hibitor AChR+, MuSK+, months |ing
seronegative
Purine Cladribine MyClad!''2 3 Adult / gMG, 240 6 Recruit- | MG-ADL
analog AChR+, MuSK+, months |ing
LRP4+, seronega-
tive
mRNA  |Descartes-08 | AURORA!"! 3 Adult / Generalized | 100 |4 Recruit- | MG-ADL
anti-BC- AChR+ months |ing
MA CAR
T cell
therapy

Ab: Antibody; APRIL: A-proliferation - inducing ligand; BCMA: B Cell Maturation Antigen; BIiTE: Bispecific T-cell

engager; BlyS: B-lymphocyte stimulator; BTK: Bruton's tyrosine kinase; CAR: Chimeric Antigen Receptor; FcRn:

Neonatal Fc receptors; gMG: generalized Myasthenia Gravis; IL-6: Interleukin-6 IV: intravenous; LRP4: Lipoprotein
Receptor-related Protein 4; MG-ADL: Myasthenia Gravis Activities of Daily Living scale; MGII: Myasthenia gravis

impairment index; MuSK: Muscle-specific Tyrosine Kinase; QMG: Quantitative Myasthenia Gravis scale; SC: sub-

cutaneous.

antibody targeting and inhibiting the FcRn. It was  was observed in the nipocalimab group, compared

approved by the FDA in 2023 and by the EMA in  to the placebo group, within 8 weeks of treatment

2024, as an add-on treatment for generalised MG initiation.®® The most commonly observed adverse

with positive antibodies against AChR or MuSK,  events were infections and headache. Nipocalimab
based on the multi-centre, phase 3 RCT Mycarin G.?  is administered intravenously every two weeks based

Its therapeutic benefit may be apparent as soon as  on the patient’s body weight.

day 8 after its administration.!” Rozanolixizumab is C "

. . . ST omplement Inhibitors

given via subcutaneous infusion in six weekly doses. T )

Further therapeutic cycles may be initiated based Complement activation is one of the main patho-

on clinical assessment. A phase 2/3 clinical trial is ~ Physiologic mechanisms of AChR-associated MG.

currently recruiting paediatric patients with AchR or ~ Complement inhibitors have been recently approved

MuSK-positive generalised MG, in order to assess the Py the FDA and the EMA for generalised anti-AChR

efficacy and potential adverse effects of rozanolixi- MG cases, including eculizumab, ravulizumab and

zumab in this patient group (Table 1).162 zilucoplan. 11> _ ,

The most common adverse events include head- Eculizumab is a humanised monoclonal antibody
ache, diarrhoea, and fevers" Rozanolixizumab should ~ that binds to the complement protein C5 and thus in-

not be offered to patients with hyperprolinaemia, as ~ NiPits the formation of the membrane attack complex
it contains 29mg of proline per ml. Further precau- (Figure 1).1°° [t was the first complement mhlbltor to

tions regarding vaccinations, IgG class medications ~ 0€ approved for MG by the FDA and EMA in 2017.

and hyperglobulinemia resemble those of Efgartigi- - In Greece, it is indicated as an add-on therapy

mod alfa. for refractory cases. It has also been approved for

Nipocalimab is another monoclonal antibody which ~ children = 6 years of age in 2025.7

inhibits FcRn.6¥ It has been approved by the FDA Eculizumab is administered mtravepously at a start-

on April 2025 for the treatment of AChR or MuSK-  INg weekly dose of 900mg for the first four weeks,

associated generalised MG in adult and paediatric ~ followed by 1200mg for the fifth dose one week later

patients =12 years of age and has been submitted for ~and thereafter 1200mg every two weeks.” Clinical
approval to the EMA. The phase 3 RCT Vivacity-MG3 ~ Improvement is usually shown within two weeks
showed a statistically significant reduction of MG- after the first infusion, while the maxmal effect is

ADL in the nipocalimab group against the placebo reached after three months.!®8 Eculizumab has bee_n

group (Table 1).54 A statistically significant decrease ~ used off-label in a handful of cases of myasthenic

of quantitative Myasthenia Gravis scale (QMG) score ~ €Tisis with good results.[*7"
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Complement inhibition poses an increased risk
of meningococcal infections.% Therefore, before
initiating complement inhibitors, patients should be
vaccinated with both the quadrivalent and group
B Neisseria meningitidis vaccines. Other infections,
including respiratory or urinary tract infections may
be seen as well. In case of urgent need for initiation
of this class of drugs without vaccination comple-
tion, chemoprophylaxis with antibiotics is advised.!'”!

Ravulizumab is a modified version of eculizumab
with a longer half-life.B% It is indicated as an add-
on treatment in AChR-associated generalised MG.
Ravulizumab is administered intravenously, once per
eight weeks, starting 2 weeks after the loading dose.
Its efficacy in MG has been proven in a multi-centre,
phase 3 RCT leading to its approval by the FDA and
EMA in 2022.72 The median time to clinical improve-
ment is similar to eculizumab.?! Ravulizumab has also
been used effectively in case reports of myasthenic
crisis.’47° However, further research is needed for the
establishment of complement inhibitors’ efficacy in
this clinical scenario.

Zilucoplan is a synthetic peptide which binds to
the C5 complement protein, preventing its cleavage
to C5a and C5b by C5 convertase.® It also inhibits
the binding between C5b and C6. The binding site of
zilucoplan in C5 is different from eculizumab, thereby
rendering it as a possible alternative if eculizumab
or ravulizumab fail.’”]

Zilucoplan was approved as an add-on therapy in
AChR-positive generalised MG, by the FDA and the
EMA in 2023. As shown in the RCT RAISE, zilucoplan
may benefit patients from the first week of its admin-
istration.”® The maximum effect is seen during the
fourth week and may remain at least until the 12%
week. Zilucoplan is given as a subcutaneous injection
once daily. It shares a common safety profile with
other complement inhibitors, and thus vaccination
against Neisseria meningitidis is necessary. A phase
2/3 clinical trial regarding the pharmacokinetics of
zilucoplan in paediatric patients with AChR-positive
generalised MG is currently recruiting participants
(Table 1).%

EMERGING TREATMENT OPTIONS

Novel FcRn Inhibitors

Other FcRn inhibitors are currently being tested in
MG. Batoclimab is a fully human monoclonal anti-
body targeting the IgG-binding site on FcRn.B% It has
been tested in thyroid eye disease, with favourable
results.[® However, this study was terminated due
to cholesterol increase. The efficacy of batoclimab
in generalised MG is currently being investigated in
a phase 3 RCT called FLEX (Table).®" No restrictions
regarding the antibody status apply in this study.

However, the primary outcome concerns patients
with positive antibodies against AChR. Finally, IMVT-
1402, a monoclonal antibody which blocks the FcRn,
is under investigation for the treatment of gener-
alised MG in a phase 3 RCT (Table 1).82 The main
outcome refers to the potential decrease in MG-ADL.
This study is currently recruiting patients.

Novel Complement Inhibitors

Emerging complement inhibitors are currently be-
ing investigated for the treatment of MG. Pozelimab
is a human IgG4 human monoclonal antibody which
binds to C5 and prevents its cleavage to C5a and
C5b.#® It is currently approved for the treatment of
CD55-deficient protein-losing enteropathy. Cemdis-
iran is an N-acetylgalactosamine conjugated siRNA
which suppresses liver production of C5 protein.
Pozelimab and cemdisiran are currently being inves-
tigated as monotherapies and as a combination for
the treatment of AChR or LRP4-postive MG in the
multi-centre, phase 3 RCT NIMBLE trial (Table 1).8%
Approximately 335 patients are estimated to par-
ticipate in this study. These agents are administered
subcutaneously. Besides infections, adverse events of
pozelimab may include hypertension, alopecia, bone
fractures, increased uric acid and liver enzymes. 6%l

Gefurulimab is a bispecific antibody which inhibits
the cleavage of C5 to C5a and C5b. It also binds to
albumin which may prolong its circulatory half-life
and thereby lead to extended intervals between each
dose.®”! A multi-centre, phase 3 RCT, called PREVAIL,
regarding the efficacy of the subcutaneous form of
Gefurulimab in adult patients with AChR-positive
generalised MG is currently ongoing (Table 1).[8!

Iptacopan is a complement factor B inhibitor which
has been approved for the treatment of paroxysmal
nocturnal haemoglobinuria, complement 3 glo-
merulopathy, and immunoglobulin A nephropathy.
Iptacopan is a small molecule which inhibits the al-
ternative complement pathway, leaving the classical
and lectin pathways intact (Figure).® This may lead
to adequate immune responses against pathogens.
Another benefit of this agent is the oral form. The
most common side effects include headache, diar-
rhoea, nasopharyngitis, and nausea.”® A phase 3
RCT is currently recruiting adult patients with AChR-
positive generalised MG, in order to test the efficacy
of iptacopan in this group (Table 1).1°"

A novel anti-CD20 monoclonal antibody

BOO7 is an experimental recombinant anti-CD20
humanised monoclonal antibody currently tested for
the treatment of adult patients with AChR or MuSK-
associated generalised MG (Table).®? This study is a
multi-centre phase 2/3 RCT with a primary outcome
of Myasthenia Gravis — Activities of Daily Living (MG-
ADL) scale reduction by two or more points. BOO7 is
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administered subcutaneously. This agent is currently
being investigated in other autoimmune disorders
such as primary membranous nephropathy and pem-
phigus.1#324

Anti-CD19 agents

Plasmablasts and plasma cells contribute immense-
ly to the pathophysiology of MG and other autoim-
mune diseases by the production of autoantibodies.
The majority of these cells do not express CD20, but
rather CD19 on their surface.® Anti-CD20 therapies
may not effectively deplete these cell populations.
Therefore, anti-CD19 agents have been designed
and are currently being investigated in MG and other
autoantibody-related diseases (Figure 1).

Inebilizumab is a humanised anti-CD19 monoclonal
antibody, approved for the treatment of IgG4-related
disease and neuromyelitis optica spectrum disorder
(NMOSD). It is administered intravenously every 6
months besides the first month, at which time two
doses are given with a gap of two weeks between
them. Premedication with antihistamine, acetami-
nophen, and corticosteroids is advised.!*®!

The most common adverse events include urinary
tract infection, lymphopenia and arthralgia. Patients
should be screened for hepatitis B and tuberculosis
before the initiation of inebilizumab. Although no
confirmed cases of PML have been observed in clini-
cal trials, treating physicians should be aware of this
risk, as PML has been described during treatment
with other B-cell depleting therapies. MINT study is
an active multi-centre, phase 3 RCT, investigating
the efficacy of inebilizumab in adult patients with
AChR or MuSK-positive MG (Table 1).°7

Another anti-CD19 therapeutic option, currently
being tested in MG is blinatumomab (Table 1). This
is a bispecific antibody which binds simultaneously to
CD3 on T cells and CD19 on B cells (Figure 1). This
concurrent binding leads to the release of cytotoxic
substances, such as perforins and granzymes, directly
into the B cells, triggering apoptosis of the latter.*%
Blinatumomab has been approved for the treatment
of relapsed or refractory B cell precursor acute lymph-
oblastic leukaemia. It is administered intravenously.
The most common side effects of blinatumomab
include infections, headache, pyrexia, infusion-related
reactions, and cytopenia. Cytokine release syndrome
(CRS), which may be life-threatening or fatal, has
been reported in patients receiving blinatumomab.

Interleukin-6 (IL-6) receptor inhibitors

IL-6 is a proinflammatory cytokine that is impli-
cated in immunologic responses during inflammatory
disease, infection, haematopoiesis, and oncogenesis.
(001 |L-6 coordinates the proliferation and the differ-
entiation of T cells, as well as the terminal differentia-
tion of B cells. IL-6 may also be implicated in antibody
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production. IL-6 receptor inhibitors have been used
in many autoimmune diseases such as rheumatoid
arthritis (RA), giant cell arteritis and scleroderma.
Serum IL-6 levels are higher in MG patients compared
to healthy controls.l'"

Satralizumab is a humanised monoclonal antibody
which inhibits IL-6 receptors. It is approved for the
treatment of NMOSD. This agent has been tested
in seropositive (AChR, MuSK, LRP4) generalised MG,
in a multi-centre, placebo-controlled, phase 3 RCT,
called LUMINESCE (Table 1).1'%? Eligible patients were
over 12 years old, with MG-ADL score of 5 or more
and use of stable background therapy. The primary
outcome was a change in MG-ADL scale at 6 months
of treatment with satralizumab. One-hundred and
eighty-eight patients participated in this study. A
statistically significant, yet small, reduction of MG-
ADL score was noticed between satralizumab and
placebo groups with positive anti-AChR antibod-
ies. Three patients showed a serious adverse event
in the satralizumab group, including pneumonia,
pyelonephritis and increased lipase. The open-label
extension of this study was terminated early, due to
the halt of further development of satralizumab for
the treatment of MG by the sponsor.

Telitacicept

Telitacicept is a fusion protein which binds to and
neutralises the activity of B-lymphocyte stimulator
(BLyS) and A-proliferation-inducing ligand (APRIL)
(Figure 1).'%3 BLyS is an important molecule for the
differentiation, maturation, function and survival
of B cells. Increased serum levels of BLyS have been
reported in patients with autoimmune disorders, such
as systematic lupus erythematosus (SLE).!"%4 APRIL,
as well, regulates the differentiation and maturation
of B lymphocytes.[1%

Telitacicept is currently being tested in multiple
autoimmune diseases, such as RA, ANCA-associ-
ated vasculitis, SLE, and multiple sclerosis (MS). It
has also been tested recently in 114 adult patients
with AChR or MuSK-positive generalised MG, in a
multi-center placebo-controlled phase 3 RCT (Table).
[106.1971 The treatment group received weekly subcu-
taneous doses of telitacicept for 6 months. MG-ADL
and QMG scores were significantly decreased in the
treatment group compared to the placebo group.
This also applied to the IgG, IgA and IgM serum levels
of the patients treated with telitacicept compared
to placebo. The most frequently reported side effect
was IgM decrease.

Bruton’s Tyrosine Kinase (BTK) inhibitors

BTK inhibitors have been used in multiple hemato-
logic disorders for almost 15 years. Among numerous
functions, BTK is a crucial component of the B cell
receptor (BCR) signalling pathway, which is activated
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when a B cell encounters an antigen.l'®®! This leads
to B cell proliferation, differentiation, and antibody
production. BTK inhibitors may block these processes
and thus lead to potential remission of autoimmune
diseases.

Remibrutinib is a new oral, highly selective BTK in-
hibitor which has been tested in chronic spontaneous
urticaria with success and a favourable safety pro-
file."%®I RELIEVE is a multi-centre, placebo-controlled
phase 3 RCT, currently investigating the efficacy of
remibrutinib in 180 adult patients with AChR or
MuSK-associated or seronegative generalised MG
(Table 1).'"° The primary outcome of this study is a
potential reduction of MG-ADL score at 6 months.
Researchers are currently recruiting patients.

Cladribine

Cladribine is a chlorinated deoxyadenosine analog.
It induces B and T lymphocyte apoptosis, via increas-
ing the expression of deoxycytidine kinase, disrupting
intracellular processes and inhibiting DNA synthesis
/ repair"" It has been approved for the treatment
of various haematologic cancers and MS as well. It
is administered orally. The adverse events of cladrib-
ine may include anaemia, thrombocytopenia, lym-
phopenia, headache, serious infections, fever, and
neurotoxicity. Cases of PML have been reported in
patients receiving cladribine. Screening for human
immunodeficiency virus, tuberculosis, hepatitis B,
and hepatitis C is advised before each treatment
cycle. Varicella zoster virus antibody status should
be evaluated as well.

Cladribine is currently being investigated in adult
patients with generalised MG, in a multi-centre, pla-
cebo-controlled, phase 3 RCT, called MyClad (Table
1).""2 Two-hundred and forty patients are estimated
to participate in this study. Patients will be divided
into three groups. Participants of the first group will
receive placebo in two courses separated by four
weeks. A low dose of oral cladribine will be admin-
istered to the patients of the second group, in two
courses separated by four weeks. Participants of the
third group will receive a high dose of oral cladribine,
following the same schedule as the previous groups.
The primary outcome is a change of MG-ADL score
at 6 months.

Chimeric antigen receptor (CAR) T cells

CART cells are genetically engineered immune cells
designed to recognise and destroy specific cells in
the body. The CAR molecule combines the extracel-
lular target binding domain of an antibody directed
toward the desired target with the intracellular T-cell
activation protein domains.l''3! This treatment has
been used in cancer and, more recently, in autoim-
mune diseases, such as SLE.['4

CAR T cell therapy has been tested in refractory

generalised MG in a prospective, non-randomised
phase 1b/2a study."" In this study, the researchers
used autologous RNA CAR T cells, targeting B-cell
maturation antigen (BCMA), which is expressed on
the surface of mature plasma cells. Eleven patients
with anti-AChR antibodies, two with anti-MuSK an-
tibodies and one seronegative patient participated
in this study. The main outcome of this study was
safety and tolerability, whereas the secondary out-
comes concerned efficacy. The adverse events were
mild, with the most common ones being headache,
nausea and vomiting. Significant clinical improvement
was shown in a follow-up period of up to 9 months.

Case reports regarding the treatment of refractory
generalised MG with CAR T cells have been published
as well. Haghikia et al. have treated one patient with
anti-AChR-positive refractory generalised MG with
an anti-CD19 CAR T construct, with minimal side
effects, subsequent elimination of anti-CD19 B cells
and a significant decrease of autoantibodies up until
day 62 after the infusion.l'"® Significant improve-
ment of muscle strength was noted as well. Similar
results were reported by two other studies using
anti-BCMA CAR T cells and bispecific anti-CD19/
BCMA CART cells respectively, in anti-AChR and anti-
MuSK-positive refractory generalised MG patients.
[M7.1181 The AURORA study, which is a double-blind,
placebo-controlled phase 3 RCT evaluating the toler-
ability, safety and efficacy of anti-BCMA CAR T cell
therapy in generalised MG with positive antibodies
against AChR, is currently recruiting patients (Table
1, Figure 1).'"%

Potentially dangerous side effects of CAR T cell
therapy include CRS and immune effector cell-as-
sociated neurotoxicity syndrome (ICANS).129 CRS is
characterised by fever, hypotension, hypoxia and mul-
tiorgan system toxicities. It usually occurs during the
first week after CAR T cells infusion, whereas ICANS
occurs during the second week. ICANS is character-
ised by headache, encephalopathy, focal neurological
deficits, seizures and brain oedema. Both adverse
events may be life-threatening. However, none of
these have been reported in studies regarding MG
treatment with CAR T cells.l''>8l Nevertheless, fur-
ther research regarding the efficacy and safety of
this treatment in MG is required.

Special Myasthenia Gravis populations

The therapeutic landscape of MG has widened
through the last decade, especially due to the ap-
proval of FcRn inhibitors and complement inhibitors.
However, the treatment options in specific popula-
tions, such as non-AChR-associated MG, ophthalmic
MG and pregnant patients remain limited.

Anti-MuSK MG is currently treated with corti-
costeroids and rituximab, although the latter is an
off-label treatment. If rituximab is not available, aza-
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thioprine or MMF may be used.""™ Rozanolixizumab
and nipocalimab, two FcRn inhibitors, have been ap-
proved as add-on therapies for anti-MuSK MG. Real
world data regarding their efficacy and safety profile
in this population is awaited. Multiple active RCTs
are currently recruiting anti-MuSK-associated MG
patients.”®882 However, they are commonly outnum-
bered by the anti-AChR-associated MG subgroup.

Anti-LRP4 MG patients are even more underrep-
resented in clinical trials compared to the anti-MuSK
subgroup. Their treatment is currently based on cor-
ticosteroids and older off-label immunotherapies.'
Refractory cases may benefit by the off-label addition
of a complement inhibitor or an FcRn inhibitor. Stud-
ies focused on this population are needed.

Seronegative MG is not rare as it may constitute up
to 15% of all MG patients.” Nevertheless, treatment
options resemble those of Anti-LRP4 MG patients.
Seronegative MG patients are not usually included
in RCTs. However, ADAPT SERON is currently inves-
tigating the efficacy of efgartigimod in seronegative
patients.k® Furthermore, seronegative patients are
included in the RCTs currently testing remibrutinib
and cladribine, respectively.l''0112]

Ocular MG is treated with corticosteroids. Other
immunomodulatory agents, such as azathioprine and
MMF may be used in refractory cases or patients who
do not tolerate corticosteroids. Efgartigimod may be
an additional option for ocular MG, depending on
the results of the currently active RCT ADAPT oculus
(Table 1).57

Pregnant MG patients pose a therapeutic chal-
lenge. Pyridostigmine and daily doses of prednisolone
under 20mg are considered safe during pregnancy
and lactation.!"™ However, corticosteroids increase
the risk of gestational diabetes mellitus, hyperten-
sion and infections. Alternative options to steroids
are azathioprine and cyclosporine. Rituximab may be
administered at least 3 months before pregnancy.'?"
MMF, methotrexate and cyclophosphamide should
not be administered to women of reproductive age,
due to their teratogenic effects. IVIG and PLEX may
be used to treat exacerbations of MG during preg-
nancy. Data regarding safety and efficacy of new MG
therapeutic options, such as FcRn inhibitors and com-
plement inhibitors, are currently lacking. However,
eculizumab has been used in case reports of pregnant
MG patients without safety-concerning issues.'??

The first-line therapeutic option for paediatric MG
is pyridostigmine. Steroids are avoided in children
if symptoms are well-controlled, due to their side
effects. Azathioprine, MMF and cyclosporine have
been used effectively in juvenile MG.I'?I New thera-
peutic agents, such as eculizumab (over 5 years of
age) and nipocalimab (over 11 years of age) have
been approved for the treatment of paediatric MG.
Phase 2/3 studies regarding the safety and efficacy
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of efgartigimod, rozanolixizumab and zilucoplan in
children suffering from MG are currently active (Ta-
ble 1).[58,62,79]

CONCLUSION

The treatment of MG has reached an unprec-
edented level of variety with the addition of FcRn
inhibitors and complement inhibitors. These drug
classes have shown their safety and efficacy through
well-designed RCTs, in contrast to older regimens,
most of which have never been tested in such stud-
ies. Furthermore, new members of these classes are
currently being tested and may be soon added to
the therapeutic arsenal against MG. Novel drug fami-
lies, such as anti-CD 19 monoclonal antibodies, BlyS
/ APRIL inhibitors and BTK inhibitors are currently
being investigated. Finally, personalised treatment
with CART cell therapy is quite promising in multiple
diseases, such as MG, and may change the whole
therapeutic strategy of these patients.
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XUvédbpLa - Huepideg - 2upndola
- Entotnpovikég ekbnAwoelg

% 12-15 OkwwpPpiou 2025: 27th World Congress of Neurology, Seoul, South Korea

% 31 OktwpPpiou-2 NosuPpiou 2025: Huépes Neuponoyias 2025, Adpioa

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

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

% 20-23 NoepBpiou 2025: 130 MavedAnvio Zuvédpio Ayyelak@v Eykepanikav Néowv,
©sooarovikn

% 11-14 AskepPpiou 2025: 120 NaveAdnvio Tuvédpio EAAnvikns Akadnpias
Neupoavooonoyias, Bsooanovikn

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

% 15-17 Mdiou 2026: 140 AIE©ONEZ rYMIMOZIO THX ETAIPEIAZ I'lA THN EPEYNA THZX
NMAPETKE®AAIAAYX KAI TQN ATAZIQN, Neukwoia

% 4-7 louviou 2026: 370 MNaveAnnvio Xuvédpio Neuponoyias, Kadaudta
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Apxeia KAivikne
NeupoAoyiac

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

ONOMATEMQNYMO:
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o Edv emBupeite va AauBdvete to nepiobikd «Apxeia KAivikns Neuponoyias»
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O6nyieg npog Toug ouyypaygeig

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

“YAn tou MNepi1odikoU

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

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

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

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

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

Emifoyés kal oxoniaouds s BiBAioypagias.

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

o

Aopn tns UANs

Mvovtal 6ektés epyaoies ota enAnvikd h ayyAIKd.

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

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

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

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

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

Ne€eis-kAgibid: éws 6 NéEels kNeldId.

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

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

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

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



2uvodeuTIKO évtuno unoBaAAdopevNG epyaociag

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

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

Titnos:
YneuBuvos yia tnv addnfoypagia cuyypaéas:
AlguBuvon:

TnAgpwvo: FAX: e-mail:

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

Titnos tou dpBpou ota EAANVIKE kar ota AyyAika pe pikpd ypdpuata

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

Aopnpévn nepidnyn ota EAANvIKG kar ota AyyAikd

[ W Sy W W]

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

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

Q H BiBrioypagia ous teAeutaies oenides twv dpBpwv

Anflwon
AnAmvw unevBuva ou:

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

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

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

kal ouvunofdnnetal).

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

O uneuBuvos yia v anindoypaia cuyypapéas

(unoypaon)



