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* Aev UTTAPYXEI OUYKPOUON CUP@PEPOVTWYV



H MuaoBgvela Gravis (MG), sivat gva
XpOVLO autodvooo (autoimmune)
voonua Kol xapaktnpiletol amno
rnoAAamAwyv Babpwv aduvapia Twv
OKEAETLKWV LUWV




e H omotia epdaviletal

Katd T SLApKeLa TIEPLOOWV
He CIUEI’]'HEVI'] KLVI’]TLI?OTI’]T(I "Grave Muscle Weakness"
kot ouvnOwg PBeAtiwvetal B il vl

LLETA aTto TNV Eekolpaon.

Muscle Weakness




Ptosis (drooping of the eye lids), either unilateral or bilateral

e Ennpedlovrtal cuyva
OUYKEKPLULEVOL HUEC OTIWC auTol
TIOU EAEYXOUV TO UATL KL TNV
Kivnon twv BAeddapwv, TLG
EKPPAOCELC TOU TPOOWTIOU, TO
LACNUQ, TNV OMLALOL KoL TNV
kataroon Kabwce emiong ot
paxLoiol KoL oL LLUeC TTou
EAEYYOULV TNV QVOTTVOT KoL TV
KLvnon Twv aKpwV.




H MG ouvbEetal eniong cuyva He
avwpaAilec Tovu BUpou adgva Kal
oL omolec eivat cuviBwc dvo
TUTWV:

1. YniepmAoola tov Bupou n
omolia ekdnAwvetat amno pia
urtepBoAwkr) avgnon (A4 un
atpodia) tou BUHOUL KoL
Bploketat oto 50 - 60% twv
OTOMWYV HE pUaoBEveLla KUPLWC
O€ VEAPEC YUVALKEC.

2. To Bupwpa (Bploketat oto 10 -
20% Twv aTtopwyV avw aro 40
ETWV).

I _-‘-H-H"
}f__ Thyroid gland

Left eommon
earotid artery
Left internal
Jugular vein

Superior vend cavt

Leeft subclavian vessels



2.uXvoTnTa

Kata touc Kurtzke kat Kurland (1977) n ouxvotnta tn¢ vooou ival 4-
6/100.000. 2tic HMNA 20/100.000.
Qotooo n MG bev dLaylyvwoketal eUKOAA Kol TO TToc0oTO eUdAVIONG TNG

lowc va elval peyaAutepo.



Qvaong




2.UVNOWC oPeileTal OTN TTAPAYWY AVTIOCWPATWY
EVAVTI TWV UTTOOOXEWYV TNG AKETUAOXOAIVNC

* Ta mopayopeva Aviiowpoto
LITAOKAPOUV TOUC UTIOOOXELC TNC
VLKOTLVLKI G OLKETUAOXOALVNC OTO
onpeilo ouvdeonc Tou HUOC UE Ta
veupa. AUTO €XeLoav
amotéAeopa va epmodiletal n
cvomaong TOU HUOCG

° "Myasthenia Gravis Fact Sheet".NINDS. *AvOOO0IOTOXNMIKA ATTOTUTTWON MUOG
29 \';"j‘;’ Z010. Achived fromthe original o gt Trepioyr TG VEUPORUIKAG oUvayng,
OTTOU PaivovTal Ol ATTOAACEIC TWV
veEUpWV ( TTOU KATAAr)youv 0Tn
TTEPIOXN TNG ouvawng, TToU €ival
TTAOUCIO o€ UTTODOXEIC TNG
QKETUAOXOAIVNG (KOKKIVO Xpwua)


http://www.ninds.nih.gov/disorders/myasthenia_gravis/detail_myasthenia_gravis.htm
https://web.archive.org/web/20160727230213/http://www.ninds.nih.gov/disorders/myasthenia_gravis/detail_myasthenia_gravis.htm

Opwc utTdp)oUV KAl HOPPEC

e + Antl musk

AVTIOWHATA -muscle-

: : specific kinase(MuSK)
LE QPVNTLKA TOL AVTLOWHOTO OTNV

QaKETUAOYOALVN



Myasthenia Gravis

_ Nerve Cell

MNerve Cell

Muscle

Destruction of neuromuscular
connection (Myastenia Gravis)



[TaBoyEveon NG puaoBevelac Gravis

Neupouuikry ouvawn ( Neuromuscular junction):

1. Neupwkn va (Axon)

2. Muikn kuttapiky pepBpdavn Muscle cell membrane

3. KuyeAideg ouvaywng  (Synaptic vesicle)

4. YTT000XEiG TNG VIKOTIVIKIG  akeTUAKOAIVNG (Nicotinic acetylcholine receptor)
5.Mitoxovopia (Mitochondrion )



https://en.wikipedia.org/wiki/Axon
https://en.wikipedia.org/wiki/Synaptic_vesicle
https://en.wikipedia.org/wiki/Nicotinic_acetylcholine_receptor
https://en.wikipedia.org/wiki/Mitochondrion

Alayvwon

QappokoAoyKEC SOKLUAOLEC:

1.EvéodAERLa xopriynon tensilon (tensilon test). 0.1-0.2ml dtdAvpa
evépodwviou EQ. Aut) n oucia epmodilel Tnv amoocuvOeon NG
aKew)\oxo)\Lvr]q Kot TtapocSLKa auEaVEL Ta eTtineda TNG aKew)\oxonnq
otnv veupouuu«] ocuvayn, €Tol wote ol avBpwrmol pe MG, va €xouv
npoowpLvn e€ovdetEpwon tn¢ aduvapioc.

2. yopnynon mpooTtiypivng 0.5-1mg EM ) unodopla.

3. xopnynon 0.2mg touBokoupapivng ECD LE LOXOLLlJ.O nepideon

4 . HAektpopvoypadpnua (EMG) oTO omolo uuu<eq lveg 5LEVELpOVTO(L LE

NAEKTPLKOUC na)\uouq, Hrtopet emor]q va eVToTioeL TTPOBANUATLIKEC
UETAOOOELC ONUATWY HETAEL VEUPWY - LUWV.

OL VEUPLKEC iveg otnVv Ttepimtwon tng MG, dev OLV'EOLT[OKpLVOVTOLL TO00 KaAQ
o€ snava}\auBavousveq NAEKTPLKEG 6L£vep0aq o€ oUYKpPLON UE HUEG
QTOUWV XWwPL¢ TNV madnon.



KAivikn Tagivounon MG

Myasthenia Gravis Foundation of America

2tadio | : meplopiletat otov pugtov  *  L:Any eye muscle weakness,
ochaM.lou possible ptosis, no other evidence
of muscle weakness elsewhere

 llEye muscle weakness of any
severity, mild weakness of other

2taduo Il :Ektog tou ocha)\p.o(J
UTLALPXEL |.1u<pr| HUIKA aduvapia
AAAWV HUWV

muscles
2radio lla Muikn aduvapia dkpwv . jjaPredominantly limb or axial
KoL TTAQLTNG muscles
Ztaduo I EpnmAéxkovtal ot BoABoi « lIbPredominantly bulbar and/or
KOLL OL OLVOLITVEUCTLKOL JAUG respiratory muscles

Wolfe, Gil I.; Barohn, Richard J. (2009). "Myasthenia Gravis:
Classification and Outcome Measurements”. Myasthenia
Gravis and Related Disorders. Current Clinical Neurology.
Humana Press: 293-302.



https://en.wikipedia.org/wiki/Ptosis_(eyelid)
https://link.springer.com/chapter/10.1007/978-1-59745-156-7_18

KAivikn Tagivounon MG

Myasthenia Gravis Foundation of America

2taduo lll : Aduvapia
o0pOaApkwyv puwv dtadpopou
cofopotntag Kat Héon
aduvapia AAAWV puwv

2taduo llla: Aduvapio akpwv Kot
poaxLaiwv puwv

2taduo llIf: BoABol kat
OLVOLTIVEUOTLKOL MUEC

2taédlo IV: ZoBapn aduvauia
OTOUC UG TWwV 0pOaApwv Ko
nePLPEPLKWV HUWV

2taédlo IVa: Aduvapia akpwv Kot
paxlaiwv

2taédlo IVB: Aduvapio BoABwv
KOl QVAITVEVOTLKWV HUWV

2tadlo V: AVamnveuoTiki
SuoxEpela avaykn
StaocwAnvwong

lIl Eye muscle weakness of any
severity, moderate weakness of other
muscles

lllaPredominantly limb or axial
muscles

llIbPredominantly bulbar and/or
respiratory muscles

IVEye muscle weakness of any
severity, severe weakness of other
muscles

IVaPredominantly limb or axial
muscles

IVbPredominantly bulbar and/or
respiratory muscles

Vintubation needed to maintain airwa

YWwolfe, Gil I.; Barohn, Richard J. (2009). “Myasthenia Gravis:
Classification and Outcome Measurements". Myasthenia Gravis and
Related Disorders. Current Clinical Neurology. Humana Press: 293—
302.



https://link.springer.com/chapter/10.1007/978-1-59745-156-7_18

AlayvwaoTIKN TTPOCEYYIoN Kal
AVTIMETWTTION TNG MG

MAaANAGEMENT OF MG

Establish diagnosis uarneguivocalilfly

+

Search for associated conditions

[ Ocular onby ]

v

l Generalized l"“—

MR of Dbraim
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reassess)
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¥
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Evaluate for thhymectiormy
{indications:- thrhymaoma or
genceralized MG):
evaluate surgical risk, FwvwC

¥ ) 3
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Crisis

Intensive care
(respiratory

imnfection., fluids)
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or iNntravenous
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Evaluate clinical status: if indicated.
GO 1O IMIMUINoSuUppressSion

]

B3

IMmmunosuppression

improved

3

See text for short-term,. interrmediate,
aAannd long-term ifreatments




e ALLXTOAOYLKQ
Noonuoata :
TTP/HUS/ HELLP
e[lopUpa amod peTayylon,

e AUTOAVOOT] ALULOAVTIKN
avolpio

*Nevpodoykd
Noonuata :

eMvuaoBevela Gravis.

¢0&v Guillian Barré
Xovdpopo,

«CIDP,

o YKANPUVOT) KATA TTAAKAG
0VOEKTIK) 0T KOPTLKOELOT)
, OTTTIKN vevplitida

e YUvdpopo Eton Lambert,
e Nooog Refsum,
o[lepLpepixr) ,
TIOAVVEVPOTIAOELX ATTO
TOPATIPWTEIVALULX



ZUOTNHO QUYOKEVTPIONC ME CUVEXN pon




ZUoTnua SIlnong pécw
QiATpou

: » Plasma

’ Cell rich blood

( Pass through membrane )

P : Protein

@ : Electrolyte
@ » Hormone, Enzyme

( Does not pass through membrcne)

@ : Erythrocyte
7% Leukocyte

£ :Platelet

Single filtration technique

— By pore size and charge differentiate/filtrate
plasma compounds from blood

l

Blood  yyaste plasma
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Journal of Clinical Apheresis 22:96-105 (2007)

Journal o
linical Apheresis

The New Approach to Assignment of ASFA
Categories-Introduction to the Fourth Special Issue:
Clinical Applications of Therapeutic Apheresis

VOLUME 22 » ISSUE 3 * JUNE 2007 Zbigniew M. Szczepiorkowski,"*" Beth H. Shaz,2* Nicholas Bandarenko,™ and Jeffrey L. Winters™

Special Issue
Clinical Applications of Therapeutic Apheresis:
An Evidence Based Approach. 4* Edition

"Transfusion Medicine Service, Department of Pathology, Dartmouth-Hitchcock Medical Center,
Lebanon, New Hampshire
2Department of Pathology and Laboratory Medicine, Grady Memorial Hospital,
Emory University, Atianta, Georgia
®Department of Pathology and Laboratory Medicine, University of North Carolina Hospitals, Chapel Hill, North Carolina

The Official Journal of the American Society for Apheresis N ; s St 2
: : . g *Division of Transfusion Medicine, Mayo Clinic, Rochester, Minnesota

The American Society for Apheresis (ASFA) Apheresis Applications Committee is responsible for a review and
categorization of indications for therapeutic apheresis. The results of the review process were previously pub-
lished in 1986, 1993, and 2000 as the ASFA Special Issues. The ASFA categories consist of categories I through
IV, and category P (pending). This article describes the novel methodology, based on structured systematic
review of the published literature, used to assign categories for indications for therapeutic apheresis. This is the
first time each entity is presented as a fact sheet, which summarizes the evidence for the use of therapeutic aphe-
resis. A detailed description of the fact sheet format and the individual fact sheets for categories I through III
and category P are presented in the main article of this Special Issue. The diseases assigned to category IV are
discussed in a separate article in this issue. Information on how the Apheresis Applications Committee proposes to
inciude new diseases for category assignment is also provided. J. Clin. Apheresis. 22:96-105,2007 © 2007 Wiley-Liss. Inc.

®WILEY-LISS

Key words: apheresis; plasma exchange; immunoadsorption; leukocytapheresis; photopheresis; categories
0733-2459




Diseases treated as they given by the ASFA

« Guidelines on the Use of Therapeutic
Apheresis

In Clinical Practice—Evidence-Based Approach
from the Apheresis Applications Committee

of the American Society for Apheresis
Zbigniew M. et al



Journalor
Climical Apheresis

’ ...ﬂ"" ;

/

Journal of Clinical Apheresis

Meghan

Delaney etal

Volume 28, Issue 3, pages 145-
284, June 2013

Guidelines on the Use of Therapeutic
Apheresis in Clinical Practice—
Evidence-Based Approach from the
Writing Committee of the American

Society for Apheresis: The Sixth Special
Issue


http://onlinelibrary.wiley.com/doi/10.1002/jca.v28.3/issuetoc

Therapeutic Apheresis—Guidelines 2013 i49
TABLE IV. ASFA 2013 Indication Categories for Therapeutic Apheresis
Disecase name TA Modality Discase condition Category Grade
Acute disseminated encephalomyelitis TPE b3 2C
Acute inflammatory demyelinating polyneuropathy TPE I 1A
(Guillain-Barre Syndrome) TPE Post IVIG Ir 2C
Acute liver failure PPE IIx 2B
Age related macular degeneration. dry ‘Rheopheresis g iB
Amyloidosis, systemic TPE v 2C
Amyotrophic lateral sclerosis TPE P e
ANCA- associated rapidly progressive glomerulo- TPE Dialysis dependence T 1A
nephritis (Granulomatosis with polyangiitis: TPE BDAFI I iC
Wegener’s Granulomatosis) TPE Dialysis independence 1t 2C
Anti-glomerular basement membrane disease TPE Dialysis dependent and no DAH fisd 2B
{Goodpasture’s syndrome) TPE DAH T  { &
TPE Dialysis independence I 1B
Aplastic anemia; pure red cell aplasia TPE Aplastic anemia 11 2
TPE Pure red cell aplasia oI 2C
Autoimmunic hemolytic anemia: WAHA: cold TPE Severe WAHA j318 2
agglutinin disease TPE Severe cold agglutinin disease 1L 2¢C
Babesiosis RBC exchange Severe I 1C
RBC exchange High-risk population I 2C
Burn shock resuscitation TPE Ix 2B
Cardiac transplantation ECP Rejection prophylaxis jii 2A
BCEER Cellular or recurrent rejection m 1B
TPE Desensitization, positive cross- jii 2C
match due to donor specific HLA
antibody
TPE Antibody mediated rejection T 2C
Catastrophic antiphospholipid syndrome TPE e ji1 2C
Chronic focal encephalitis (Rasmussen g TPE Tit 2C
Encephalitis) IA i 2C
Chronic inflammatory demyelinating TPE I 1B
polyradiculoneuropathy
Coagulation factor inhibitors TPE Alloantibody v 2C
IA Alloantibody T 2B
TPE Autoantibody 328 2C
1A Autoantibody 133} 1C
Cryoglobulinemia )os TPE Sympiomatic/severe I 2A
1A Symptomatic/severe il 2B
Cutaneous T-cell lymphoma: mycosis fungoides; ECP Erythrodermic I iB
Sezary syndrome ECP Non-erythrodermic j231 2C
Dermatomyositis or polymyositis TPE v 2A
Leukocytapheresis v 2A
Dilated cardiomyopathy, idiopathic TPE NYHA 11-1V 111 2¢C
IA NYHA II-IV 44 1B
Famalial hypercholesterolemia LDL apheresis Homozygotes 1 1A
I.D1. apheresis Heterozygotes ii 1A
TPE Homozygotes with small bood T icC
volume
Focal segmental glomerulosclerosis TPE Recurrent in transplanted kidney iB
Graft-versus-host disease ECP Skin (chronic) 1T iB
ECP Skin (acuie) 1T L 2 &

Journal of Clinical Apheresis DO1 10.1002/jca



150 Schwartz et al.

TABLE IV. Continued

Disease name TA Modality Disease condition Category Grade
ECP Non-skin (acute/chronic) 11 2B
HSCT, ABO incompatible TPE Major HPC, Marrow T B
TPE Major HPC, Apheresis I 2B
RBC exchange Minor HPC. Apheresis mr 2
Hemolytic uremic syndrome. atypical TPE Complement gene mutations 1 2C
TPE Factor H antibodies I 2C
TPE MCP mutations v 1C
Hemolytic uremic syndrome.infection-associated TPE Shiga toxin associated v 1C
TPE S. pneumonae associated I 2€
Henoch-Schonlein purpura TPE Crescentric I 2C
TPE Severe extrarenal disease HI 2C
Heparin induced thrombocytponia TPE Pre-cardiopulmonary bypass Ir 26
TPE Thrombosis m 2C
Heritary hemachromatosis Erythrocytapheresis 1 iB
Hyperleukocytosis Leukocytapheresis Leukostasis I iB
Leukocytapheresis Prophylaxis Biss 2C
Hypertriglyceridemic pancreatitis TPE T 2C
Hyperviscosity in monoclonal gammopathies TPE Symptomatic 1 iB
TPE Prophyiaxis for rituximab I 1C
Immune complex rapidly progressive TPE 1 2B
glomerulonephritis
Tmmune thrombocytopenia TPE nH Refractory v 2C
IA Refractory I 2¢
Immunoglobin A nephropathy TPE Crescentic 11 2B
TPE Chronic progressive I 2C
Inclusion body myositis TPE v 2C
Leukocytapheresis v 2C
Inflammarory bowel disease Adsorptive cytapheresis Ulcerarive colitis /T 1B/2B
Adsorptive cytapheresis Crohn’s disease i iB
ECP Crohn’s disease I 2C
Lamberi-Eaton myasthenic syndrome TPE i 2C
Liprotein (a) hyperlipoproteinemia LDL apheresis Bl i 1B
Liver transplantation, ABO incompatible TPE Desensitization. live donor 1 1C
TPE Desensitization, deceased donor 1 2C
TPE Humoral Rejection i 2¢
Lung allograft rejection ECP Bronchiolitis obliterans syndrome 1 1C
TPE Antibody mediated rejection I 2C
Malaria RBC exchange Severe I 2B
Multiple Sclerosis X TPE Acute CNS inflammatory demye- it 1B
linating disecase
IA Acute CNS inflammatory demye- I 2C
linating disease
TPE Chronic progressive r 2B
Myasthenia gravis TPE Moderate-severe 1 1B
TPE Pre-thymectomy T iC
Mpyeloma cast nephropathy TPE i 2B
Nephrogenic sytemic fibrosis ECP ¥ i 2
TPE T 2
Neuromyelitis optica (Devic’'s syndrome) TPE Acute i 1B
TPE Maintenance T 26
Overdose, envenomation and poisoning TPE Mushroom poisoning I 2E
TPE Envenomation I 26

Journal of Clinical Apheresis DO1 10.1002/jca



Therapeutic Aph is—G ii 2013 isi
TABLE IV. Continued
Disease name TA Modality Disease condition Category Grade
TPBE Natalizumab & PML I 2C
RBC exchange Tacrolimus I 26
Paraneoplastic neurological syndromes TPE I 2¢C
IA I 2c
Paraproteinemic demyelinating polyneurcpahties TPE 1eG/igA 1 iB
TPE Ighi I 1c
TPE Multiple myeloma i 2C
IA IgG/lgA/IgM 1 2C
PANDAS: sydenham’s chorea TPE PANDAS exacerbation 1 1B
TPE Sydenham’s chorea 1 1B
P;:mphigus vulgaris TPE Severe [it 2
ECP Severe IIr s o
1A Severe jass 2C
Peripheral vascular discases LDL. apheresis T 2C
Phytanic acid storage dis (Refsum’s disease) TPE 33 2C
LDIL. apheresis 11 2C
Polycythemia vera and erythrocytosis Erythrocytapheresis Polycythemia vera i iB
Erythrocytapheresis Secondary erythrocytosis ITx 1C
POEMS syvndrome TPE v iC
Post transfusion purpura TPE III 2€
Psoriasis PR = L o v 2c
Adsorptive cytaphcresis Disseminated pustular 11 2GS
Lymphocytaphercsis I 2C
ECP 323 2B
Red cell alloimmunization in bEégriéricS; = PR, Prior to IUT availability or 2
Renal ransplantation. ABO compatibie et TPE Antibody mediated rejection = iB
TPE Desensitization. living donor, pos- 1 iB
itive crossmatch due to donor
specific HLLA antibody
TPE Desensitization, high PRA il 2C
deceased donor
Renal wransplantation. ABO imcompatible TPE Desensiuization, live donor 1 iB
TPE Humoral rejection ir 1B
TPE Group AZ/A2B into B. deceased iv iB
donor
Schizophrenia TR 3 E v A
Scleroderma (Progressive systemic sclerosis) TPE 1I1I 2C
ECP 11 2B
Sepsis with multiorgan farlare TPE jiil 2B
Sickle cell disease, acute RBC exchange Acute stroke I 1C
RBC exchange Acute chest syndrome, severe 1 1C
RBC exchange Priapism I 2C
RBC exchange Multi-organ failure pisd 2
RBC exchange Splenic sequesiration: hepatic j851 2C
sequestration; intrahepatic
cholestasis
Sickle cell disease. non-acute RBC exchange Swroke prophylaxis/ iron overload T & 2
prevention
RBC exchange Vaso-occlusive pain crisis T 2
RBC exchange Pre-Op management j331 2A
Stiff-person syndrome TPE I 2C

Journat of Clinical Apheresis DOL 10.1002/jca



152 Schwartz et al.

TABLE IV. Continued

Disease name TA Modality Disease condition Category  Grade

Sudden sensorineural hearing loss LDL apheresis m 2A

Rheopheresis I 2A

TPE il 2C

Systemic tupus erythematosus TPE Severe I 2C

TPE Nephritis v 1B

Thrombocytosis Thrombocytapheresis Symptomatic II 2C

Thrombocytapheresis Prophylactic or secondary m 20

Thrombotic microangiopathy, drug associated TPE Ticlopidine I 1B

TPE Clopidogrel m 2B

TPE Cyclosporine/ Tacrolimus il 2¢

TPE Gemcitabine v 2C

TPE Quinine v 2C

Thrombotic microangiopathy, HSCT associated TPE Refractory i 2C

Thrombotic thrombocytopenic purpura TPE I 1A

Thyroid storm TPE 1 2C

Toxic epidermal necrolysis TPE Refractory m 2B

Voltaged gated potassium channel antibodies TPE I 1€

Wilson disease TPE Fulminant I 1C

DAH = diffuse alveolar hemorrhage; HSCT = hematopoietic stem cell transplant; PANDAS = pediatric autoimmune neuropsychiatric dis-
orders associated with streptoceal infections; POEMS = polyneuropathy, organomegaly, endocrinopathy, M protein, and skin changes; PML
= progressive multifocal leukoencephalopahty; WAHA = warm autoimmune hemolytic anemia.
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https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Schwartz%2C+Joseph

American Society for Apheresis 2016 indications for therapeutic

apheresis and cytapheresis procedures 2018 UpToDate, Inc

* Myasthenia gravis

Modality Category Evidence
 Moderate-severe TPE | 1B
* Pre-thymectomy TPE I 1C




Noookopegio ANeCavOpa 2UVEDPIEC
TTAaoua@aipeong Ye uyokevTpo (1995-2010)

NOZHMATA

AIMATOAOTIKA

METABOAIKA

NEYPOAOTIKA

NEDPOAOTIKA

AIAOOPA




*MYAXOENEIA GRAVIS

+OPOMBOTIKH ©GPOMBOINENIKH
NOP®YPA

*AIMOYTIKO OYPIMIKO ZYNAPOMO

e AIZOHTIKOKINHTIKH
[TOAYNEYPOIIA®EIA(CIDP)

*ATIIOMYEA/KH NOZOZXZ(Z. Devic,O&sia
LOP@Y) AVOEKTIKN 0T KOPTIKOELSN
JIpotlovoa poper) Omtikn Nevpitida )

YIIEPTPITAYKEPIAAIMIA-IIAT'KPEATITIX

*N.WALDESTROM

*YITEPTAOIOTHTA

e METAMOZXEYZH NE®POY

*[IAPAETKE®AAIKH 20vépopo

e 080 GUILLEN BARE XZ0vdpopo(AGBS)

*AITEITIAA

*HELLP ZUvépopo

e ANTIOQIPOAIMIAAIMIKO Zuvépopo

*PANTAS ZUv8popo
«AHAHTHPIAXH ME MZA®
*METAXMIAKH ET'KE®AAITIAA
«®AETMONQAHX IMTOAYNEYPITIAA
*KPYOXPAIPINAIMIA

*FSGS

*No6oog KINHTIKOY NEYPQNA

e AYEHMENA KYTTAPOTOZIKA

e AIMITIKH ETKE®DAAITIZE

«OIK. YIIEPXOAHETEPINAIMIA

*OZEIA TOEIKH OYPEOEIAITIAA
*STIFF -PERSON XYNAPOMO



[Tw¢ Opa n TTAacpapaAipeon

® To uypo avikatAotaong To omoio xopnyeitat Katd tn SLAPKELX TNG

Stadkaoiog tng mhaopoadaipeonc nailel cnUAVILKO pOAO OTNV
QTOMAKPUVON TWV KUKAOGOPOUVTWYV EVTOC TOU TTAACOTOC OUGCLWV.

*H amopdkpuvon Twv oucLwv armo To Adopa kabopiletal amno tnv eélowon
Y/Yo = e

e Y :eival n TeALK OUYKEVTPWON TNC ouoiag

*Yo : elval n apxLK CUYKEVTPWON TNS avadhEPOUEVNC OUCLOC

X :elvat o aplOpoc mou dSnAwvel nooeg dopec aAAdxBnKe To MAACUA TOU
aoBevouc

Derksen RH et al , J Lab Clin Med 1984) 104:346—354.



[Tw¢ Opa n TTAacpapaAipeon

OL ouoiec ou amopakpuvovtal ivat:
QVTLIOWHLOTA

OVOOOOUUTAEY AT

KUTTOKLVEC.

OewpnOnke OTL N ATTOUAKPUVON TWV OUCLWV ATIOTEAEL TOV ONUOAVTIKOTEPO
UNXQVLOHUO dpdong Tng

Ouwg auroq o) unxakuoq dev e&nyel to péyeboc g amavtnong mou
TIAPATNPELTAL O€ KATIOLO VOO LT



'ETOL ....aTt0 PEAETES

® Ynootnpiletal OTL iowg £XEL £va EMUTAEOV LNXOVLIOUO OTIWE QUTOV TOU val
TPOTIOTIOLEL TNV OVOOOAOVLKN avTidbpoon MEPA amo TNV AMOUAKPUVON TWV
avoooodaLpLVwy

e Onw¢ n tpormormnoinon twv T-cell pe tnv petakivnon amno tnv oxeon
Loopportiag petatv Thl/Th2 unép twv Th2,? w¢ oupnmAnpwpotiki Spaon
OTNV VOOOQTIAVTNON

e KataotoAn tngc mapaywync tng IL-2 kat [FN-y

Kambara C, et al(2002) Ther Apher 6:450—-453., Shariatmadar S et al Am J
Hematol. 2005 Jun;79(2):83-8.

KaBwc emionc amod KAAALEPYELEC in vitro davnke pat avénon otn
SpaoTIKOTNTA OTNV UTIO TNC concanavalin A— n omoia mpokaAel KATaoToAN
oTn AELToupyila TWV KUTTAPWV

De Luca G et al J Neuroimmunol 1999; 95:190-194.
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EmumtAoxég oe 2175 ouvedpieg TGH Apheresis Unit

E. Grapsa and D.Sutton WAA Congress Florens Italy 1994

ErtumtAoKkEC mapatnpnOnkayv os :

46 Yuvebpiec(2.1%) oe 43 AoBeveic:
Kpaumneg 12 acBeveig,

Pivoc 11,

Navutla 8,

Yrniotaon 8§,

Yrnieptaon 2,

Movokedalo,laAn 3,

MupeTo 2,

Kvnouog, tapaxn 3,

Metexeleg 1.

Aev tapatnpnOnkav coBapec eMUTAOKES 1) Bavatog



EmumAokég oe 566 couvedpieg Bepamevtikis agaipeons oto Nocokopeio
AAgEavopa ya to €tog 2006 (0,52%)

e JoBapa enecodia ry Bavatoc :0

e  AM\epyIKEC avTdpaoeLC :2/aoBevelg
e Ynotaowkad doavopeva:0

e Kvnouoc:0

e Piyoc:1



MMocooto Bvnopottag TS pedoddov

0.03 t0 0.05 % o€ 15000 ouveodpieg

Andre A Kaplan, and Joy L Fridey,UpToDate 2016
e [aAAwkn kataypadn : 1-2/10,000
e Apepkavikn kataypodn : 3/10,000

— 60% KopOLOYYELOKA | AVOTTVEUOTLKA altLa
— AM\epyko shock Aoyw xpriong FFP
— Zoundwn kataypadn: 0/14,000
Noookopeio AAe€avdpa (1995-2010) :0 /11000






Periodic therapeutic plasma exchange in patients with moderate to severe chronic myasthenia gravis non-

responsive to immunosuppressive agents: an eight year follow-up =

Triantafyllou NI, Grapsa El, Kararizou E, Psimenou E, Lagguranis A, Dimopoulos A.
Ther Apher Dial. 2009 Jun;13(3):174-8.

Few patients with moderate or severe myasthenia gravis (MG) do not respond to immunosuppressive
treatment. We present our experience with periodic therapeutic plasma exchange (TPE), in 11 patients
with MG resistant to intravenous immunoglobulin (IVIg) therapy, who had frequent relapses even whilst
on high doses of immunosuppressive drugs, over a period of 8 years. All patients underwent TPE until
control of their symptoms was achieved, and afterwards TPE sessions were continued periodically in an
attempt to achieve remission of the disease, without immunosuppressant therapy. Two of the patients
were progressively weaned off immunosuppressive agents, as well as TPE, and they are now symptom
free. The other nine patients are still under a periodic TPE regime. Seven of them were weaned off all
medications and required an average of 3.7 TPE sessions per year during the last 5 years. In the other two
patients, those with the most severe form of the disease, the immunosuppressant dosage has been
decreased and a TPE session every 2-3 weeks is required in order to control their symptoms. Through all
these years TPE has been well tolerated and only minor side-effects were observed in two patients. Finally,
during this 8 year follow-up period, nine of the patients treated with periodic TPE have been in good
control of their symptoms over the last 5 years, and the other two patients live a normal life without any
treatment in the last 3 years. Our results suggest that periodic TPE is safe and effective in the control of
symptoms in patients with moderate to severe MG who do not respond to immunosuppressive therapies.


https://www.ncbi.nlm.nih.gov/pubmed/19527462

Xpoévia O¢gparreia e NAagpagaipeon

ATTO TOUG a00Beveic auTouC KATTOIOI EEOKOAOUBOUV va
gUpioKovTal o€ TTEPIODIKN TTAACHO@AIPEC O ouxvoTNTA
ava unva €caoc@alidoviag EAEYXO TWV CUNTITWHATWY Kal
BEBaia BeATiwon TG TTOI0TNTAC (W TOUG AV OXI Kal TNV idla
TN {Wwr) TOUG YyIaTi N vOoog odnyouaoe TTOAU OuXva OTO
Bavaro



 ATO TNV €peuvNnTIKA opdada Tou K. ToapTou
YiveTal TTpooTTaBeia TEAEIOTTOINONG
@iATpou TTOU deoEeUEl povo Ta anti-AChR
N anti-MuSK avTticwuara

EAANNIKRG INZTTTOY TO HAZTEDR
INSTITUT PASTEUR HELLENIOL



Antigen-specific apheresis of autoantibodies in myasthenia gravis

\

Konstantinos Lazaridis,1 Paraskevi Zisimopoulou,1 George Lagoumintzis,1 Labz&K\\W ®.,2 Nikos Trakas,1
Panagiota Evangelakou,1,2 loannis Kanelopoulos,1,2 Eirini Grapsa,3 Kostag &\ and Socrates Tzartos1,2

Myastheniagravis(MG)is an autoimmune disorder affecting th eneurs %\r junction,usually caused by
autoantibodies against the acetylcholinereceptor(AChR)or the pi# &e}\\ plifickinase(MuSK).Our aim is the
development of a therapy based on the selective extracorpg ‘\\waﬁon of anti-AChR or anti-MuSK antibodies.
To this end, the extracellular domains of the AChR subug \ \WIUSK have been expressed in yeast to be used
as adsorbents, after optimization,and to obtain largg&® \_JOI proteins with near-native structure. We have

2SN\ W ecific immunoadsorbents for MG autoantibodies, and
have begun large-scale experiments in ordeg \\ vie teasibility of application of themethod for
therapy.Furthermore,we have initiated an“r% ®:2S to test possible toxicity and safety issues of the adsorbents
or the procedure itself. The successii¢ %‘feuon of the scale-up and safety tests will allow the initiation of clinical
trials.

\
Ann. N.Y. Acad. Sci. 127‘5 (?(&\ 82 C 2012 New York Academy of Sciences.

characterized these proteins with respect to the
1



K. Lazaridis et al Ann. N.Y. Acad. Sci. 1275 (2012) 7-12 ¢ 2012
New York Academy of Sciences.
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Schematic representation of the antigen-specific
immunoadsorption approach.



Specific adsorbents for myasthenia gravis

autoantibodies using mutants
of the muscle nicotinic acetylcholine receptor
extracellular domains

Neuroimmunologsy

- K. Lazaridis P. Evaggelakou , E. Bentenidi , A. Sideri a, £. Grapsa
c, S.J. Tzartos %
\)
* Myasthenia gravis (MG) is usually caused i dies against the

muscle acetylcholine receptor (AC hP R\ pheresis

« and immunoadsorption are om:n eat non-responsive
patients. Antigen-specific

* Immunoadsorpticin wou e onIy the pathogenic
autoantibodies red e-effects. We expressed

 AChR extrac M‘wam mutants for use as specific adsorbents,
and chu.a d them. Antigenicity and capacity

« for autoanti ody binding were improved compared to the wild-type
proteins. Adsorption appeared to be

« fast, as high plasma flow-rates could be applied. The bound
autoantibodies were eluted repeatedly, allowing column

reuse y K. Lazaridis et al. / Journal of Neuroimmunology 278 (2015) 19-25



Expression of extracellular domains of muscle specific
kinase (MuSK)
and use as immunoadsorbents for the development of an
antigen-specific therapy

Lamprini Skriapa a,b, Paraskevi Zisimopoulou a,*, Nikolaos Trakas a, Eirini Grapsa ¢, Socrates J. Tzartos a,b,xL. Journal of
Neuroimmunology 276 (2014) 150-158

Antibodies against MuSK seem to be the pathoge,nlc {24\ w“\““proxmately 5-8% of
myasthenia gravis (MG) \\
patients. We aim to develop an anth’\“%\&\K“ &Py In"which only MuSK

antibodies will be remov d e ““
patients’ plasma \ “ &ellular domain (MuSK-ECD) as
)\ .wved that two different

Immunogseuftl
mmuno\ )ull[a very efficiently and selectively depleted the MuSK antibodies
from all tested sera,

were stable during the procedure and were reusable. Furthermore, animal
experiments showed that the treatment

has no toxic effects to the animals. We conclude that the MuSK-ECD-mediated
immunoadsorption can

be used as an efficient antigen-specific therapy for MuSK-MG.
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Neurcimmunology




Neurocimmunology

Scale up and safety parameters of antigen specific
Immunoadsorption of human anti-acetylcholine receptor

antibodies

Current treatments are not specific, and thus often cause side effects re We
elaborate on our previous fmdmgs on antlgen specmc imm the method as

well as testing whole blo Iood immunoadsorption was
up to 79.5% + 2.9. Mor Were inistered nor d|d complement activation occur
after |mmunoadsorpt|o hus ntigen-specific aphere5|s of anti-AChR autoantibodies seems a safe and effective

treatment for myasthenia gravis that can be scaled up for clinical testing.

G. Lagoumintzis et al. / Journal of Neuroimmunology 267 (2014) 1-6



G. Lagoumintzis et al. / Journal of
Neuroimmunology 267 (2014) 1-6
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Antigen-specific apheresis of anti-AChR Abs from theMG plasmas. MG1-MG4 plasma
were passed through 25 ml of CNBr-activated Sepharose 4B columns containing 5 mi
of each of ECD-Sepharose (each bearing 5 mg E. coli-expressed ECDs of either a-, -,
Y-, -,

or - AChR subunits) (black bars), or through identical BSA/Sepharose column as
control

(gray bars), at ~8 ml/min flow rate. Unbound anti-AChR antibodies were measured by
RIPA using 125I-Btx labeled AChR as described in the Materials and methods section;
This value was subtracted from the value of the total antibodies of the untreated serum
to calculate the percentage of the immunoadsorbed antibodies. Results are expressed
as %of immunoadsorption.
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1. Comparison of the adsorption efficiencies of
the mutant a1 and 31 ECDs with their wild
type counterparts reveals that the cys-loop
replacement does not interfere with antibody
binding. Sera with a1 subunit (A) or 31
subunit (B) antibodies were incubated with
Sepharose-immobilized a1 or 1 ECD
respectively, and the supernatants were
assayed by RIPA for

AChR antibodies. The reduction in AChR
antibodies due to binding to the ECDs was
calculated using a BSA-Sepharose column
as the control. Two MuSK antibody positive
sera were

used as controls for binding specificity, in
which case the supernatants were assayed by
RIPA for MuSK antibodies. Bars represent the
percentage of the total AChR antibodies that
bound to the Sepharose—ECDs (n = 3 £ SD).
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