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ADPAIPEXH
Apheresis

H owowkacio katd tnv omotia aipo Tov aclevr] 1 00T TEPVAEL OLOUEGOV
LLLOG 1O TPIKTNG GUGKELTC 1] OTO10 OO MPICEL EVOL 1] TEPLGGOTEPU GLGTATIKA
TOV OILOTOG KOl ETLOTPEPEL TOL VTOAOITA LE 1] YOPIC EEMCOUATIKT
Oepameia 1] AVTIKOTAGTOCT] TOL OLOYMPILOUEVOV GLGTOTIKOV.

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O
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Formed elements Plasma
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Platelets Red blood cells  White blood cells Electrolytes Water Proteins Wastes Nutrients Gases

(4.8%) (95.1%) (0.1%) (92%) (7%)

Vitamins

Hormones

Neutrophils  Eosinophils Basophils Monocytes  Lymphocytes Albumins Globulins Fibrinogen N, O, CO,
(54-62%) (1-3%) (<1%) (3-9%) (25-33%)




INAAXMA®DAIPEXH

Plasmapheresis

H owoikacio katd tnv 0moic T0 aipo ToL AGLA B¢ 1) TOV 00T TEPVAEL
OLLUECOV U0 LOTPIKNG GUGKELNC 1) CTOlL ¢ . ay@PIlEL TO TAACUA oo T
VTOAOITTOL GUGTOTIKA TOV 0’50 "0¢ ka1l TO TAGGLLO TOLOKPVVETL
( Myotepo amd 15% -0v « Aikov 0YKOV TAAGUATOC) Y®PIC TN
YPNOLULOTOINGT KOAACEW 0 35 OLOADUOTOS OVOTATPWONG. XPTCLOTOLEITAL
Y10 T GLAA VT TAAGUOATOC Y10 TOL GUGTOTIKA 1) TO TOPAY YO TOV.

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O
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OEPAIIEYTIKH A®PAIPEXH
Therapeutic apheresis (TA)

H Oepamevtikn olaotkacio Katd Ty omoia 1o aipo Tov aclevn mepvda
OLLUECOV LOG EEMOMUATIKNG LUTPIKNG CVGKELTG 1) 0TTolal Oty ®Pilel
GUGTOTIKO TOV OUUOTOC Yio TN 0gpameio uiog vocov.
['evikdg 0pog mov TEPIAAUPAVEL OAES TIC OLAOIKAGIEC APOIPEGTC TOV
YPNGLULOTOLOVVTOL DEPATEVTIKA.

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O



EZQYXOMATIKEX OEPAIIEIEX 2XE 2 XEXH ME
TO MET'EOQOX THX OYXIAX XTOXOY

Substance MW
(kDa)

BUN [Creatinine| VitB12 | B2-microglobulin|K Light Chain |A Light Chain |Albumin|(IgG |lgM
006 0113 1355 118 66 160 950

Small Molecules Middle Molecules Large Molecules

B2-microglobulin | 11.8

Hemodialysis:

Diffusion Clearance
TherapeuticPlasma
Hemofiltration: Convective Clearance E[:cchange

TgA 160




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

Apheresis: The Seventh Special Issue
Schwartz J, Journal of Clinical Apheresis 31:149-338 (2016)

Therapeutic Plasma Exchange (TPE)
Filtration based Selective apheresis
High-Volume Plasma exchange
Immunoadsorption (IA)

2 microglobulin column

DL apheresis

copheresis

xtracorporeal Photopheresis (ECP

rythrocytapheresis

ed Blood Cell (RBC) exchange

hrombocytapheresis

eukocytapheresis

dsorptive cytapheresis

Apheresis Procedure Definition

TABLE VIL  Apheresis Procedure Definitions

Procedure term Definition

Adsorptive cytapher A therapeutic procedure in which blood of the patient is passed through a medical devic
contains a column or a filter that selectively adsorbs activated monocytes and granulocytes,
allowing the remaining leukocytes and other blood components to be returned to the patient.
Apher A procedure in which blood of the patient or donor is passed through a medical de
separates one or more components of blood and returns the remainder with or without
extracorporeal treatment or replacement of the separated component.
B, microglobulin column The B, microglobulin apheresis column contains porous cellulose beads specifically designed to bind
to B, microglobulin as the patient’s blood pa: er the beads.
High-volume plasma HVP is defi f 15% of ideal body weight (representing 8—12 L); patient plasma
hange u-wPJ L per hour with replacement with plasma in equivalent volume.
Extracorpore du vhi s ated from the p.mcm‘s bload‘ treated
pnumpmms (ECP)

Erythrocytapheresis A procedure in which blood of the patient or donor is passed through a medical device which
separates red blood cells from other components of blood. The red blood cells are removed and
replaced with c
Filtration selective removal A procedure which uses ve components from the blood by
the pore f fi i omponents can be remoy
an be They can also be us
plasmapher: f
Immunoadsorption (IA) A therapeutic procedure in which plasma of the patient, after separation from the blood, is passed
i cally binding

LDL apheresis ty lipo eins from the blood with the return of the remaining
f instruments are available which rem LDL choles
Ifate and polyacrylate), size (double-membrane filtration), precipitation at low pH
(HELP), or immun. rption with anti-Apo B-100 antibodi
A procedure in which blood of the patient or the donor is passed through a medical device which
bl: or cmnulm yt

colloid and/or cry talloid solution. This pro(cdurc can be used
therapeutically or in the preparation of blood components.
rapeutic plasma A therapeutic procedure in which blood of the patient is passed through a medical device which
xchange (TPE) separates plasma from other components of blood. The plasma is removed and replaced with a
lution such as colloid ion (( albumin and/or plasma) or a combination of
crystalloid/colloid solution.
A procedure in which blood of the patient or the donor is passed through a medical drviu‘ wmu-
separates plasma from other components of blood and the plasma is removed
total plasma volume) without the use of colloid replacement solution. This procedure is used to
collect plasma for blood components or plasma derivativ

Plateletapheresis A procedure in which blood of the donor is passed through a medical device which separates
platelets, collects the platelets, and returns the remainder of the donor’s blood. This procedure is
used in the preparation of blood components ( apheresis platelet:

RBC exchange A therapeutic procedure in which blood of the patient is passed through a medical device which
separates red blood cells from other components of blood. The patient’s red blood cells are
removed and replaced with donor red blood cells and colloid solution.

Rheopheresis A therapeutic procedure in which blood of the patient is passed through a medical device which
separates high-molecular-weight plasma components such as fibrinogen, a2-macroglobulin,

ity lipoprotein cholesterol, and IgM to reduce plasma y and red cell agg
done to improve blood flow and fissue oxygenation. LDL apheresis devices and selective
Illlr’mun de using two filters, one to separate plasma from cells a cond to separate the
high-molecular-weight components, are used for thes
rapeutic apher i

includes all apheresis-based procedures used therapeuticall

Thrombocytapher A therapeutic procedure in which blood of the patient is passed through a medical device which
separates platelets, removes the platelets, and returns the remainder of the patient’s blood with or
without the addition eplacement fluid such as i i




ITAPAAAATEX OEPAIIEYTIKHX AOAIPEXHX

Conventional Therapeutic Apheresis Modalities

Plasmapheresis
_= plasma removal or exc

han‘ge

Replace Replace with

with FFP albumin
(for (for all
TTP) other uses)

Filtration
selective
removal

Cytapheresis

Erythrocyt-
apheresis
= red cell

Thrombocyt-
apheresis
= platelet
exchange reduction
(sickle cell, (thrombo-
etc.) cytosis)

‘modulation)

ge  (requires centrifugal machine)

Leukapheresis
= white cell apheresis

WBC Blood stem
reduction cells
(for BM
transplant)

WBC’s Blood
(for stem cells
ex-vivo (for ex-vivo
immune genetic
modification)

Ocafor C, Journal of Clinical Apheresis 2010; 25: 240-249




BAYXIKEXZ APXEX AIAXQPIXMOY
dDvyokEvTpnon

Red cells for Colloid
return to patient  replacement

YXYNAYAXMOX

' EIAIKO BAPOX. | . METE®OX

[TAdopatog kot MéBoodor Ospameiag ATOKAEIGTIKA Y10,
Kvtragoaipeon Oepameiec TAAGHOTOC




BAXIKEYX APXEX AIAXQPIXMOY
AmOnon pecw pepppavng

N XAPAKTHPIZTIK A TPIXOEIAIKOY
DIATPOY AIAXQPIZMOY [TAASMATOX

Red Blood Cell
6pm

MeuPpdvn: Polyethylene
Emodveio: 0,2 — 0,8 m?

_ Ardpetpoc tpryoctomv: 330 um
Membr 22 &5 ibrinogen [Tdyoc neuPpdvng: 50 um

@ =M (3004 x2004)

. GOAGRLSHD Alduetpoc mopwv: 0,3 um
e Amooteipoon: y-akTivoBoia

. Cholesterol (154)
1000 A =0,1 pm . Urea, Creatinine, Glucose (7A)
_ Na*, CI, K*, Ca?* (1A)




ATAXQPI2MOX ME ®YT'OKENTPHXH

Specific Gravity

Plasma 1.027

(BepamevTiKn avTaAloyn TAAGLOTOG)

Avtailoyn TAGGLOTOC
ADAIPEXH
(amoudkpuvon
1 avToAAay
GLGTOTIKOV ,
o a{uarog) KUTT(IP(I([)OLIpSG’T]
(amoudkpoven N
CLVTOAAQYT)
KUTTAP®V TOV
ailLaTOC)

Aoretoloapaipeon
(amopdikpuvon Plts 1.04
OLLLOTIETOAMV) M\

r -'"E"..ﬂ
Agvkopaipgon Mono’s 1.06 F
(QTOLAKPLVOT] AEVK®V) '

PMN's 1.085

EpvOporxvttapagpaipeon
eyl
avTodhoyh RBC’s 1.095

epLOpoKLTTAPOV)




MHXANHMATA OEPAIIEIQN ME
OYI'OKENTPHXH

XYNEXOYX POHX
(aKTiva Kot ToyLTINTO PUYOKEVIPOL, YPOVOC
TOPALOVNC, TPOGHETIKA OLAV LT,

Cobe Spectra

Terumo Optia
(1980)




R ————————————S—————S—————S—S———————————S
BAXIKOI XTOXOI THX OEPAIIEYTIKHX

ADAIPEXHX

(TAGoPATOS 1] GVGTUTIKMV TOV)

AITOMAKPYNXH IMTAOGOI' ENNETIKQN MAKPOMOPIOQN AITO THN
KYKAO®OPIA

EMITAOYTIXMO XYXTATIKQN TOY TAAXMATOX ME TH
XPHXIMOITIOIHXH IMMAAXMATOX QX YI'POY ANTIKATAXTAYXYHX

Y10, VO OPAGOVY GAAES QUPURIKEVTIKES AYOYES




MHXANIEMOI APAXHE TON GEPAIIEIQN
A®AIPEZHX MAAXMATOX (1)

Meimon TV ETmEO®V KUKAOPOPOVVTMOV TAUHOAOYIKOV LOPIimV LE GKOTO 1)
BeAtioon g wopeiog TS VOGOU

AvToOvVTIcOIOTO

[TBava avtoavticouoto

KvkAo@opoldvia avoGoGUUTAEYLOTOL

Al\oavticouoto

[Hapanpwteives (EAa@pES AADCOVS, KPLOCPALPIVEC)

M avOGOAOYIKEC TPMTEIVESG

Evooyeveig toéiveg

Elwyeveic Toéiveg

AvVOTANP®GT GLGTATIKMOV TOV TAACLOTOS

Reeves HM, Br J Haematol 2014; 164: 342-352
O



R ————————————S—————S—————S—S———————————S
MHXANIZXMOI APAXHX TQN OEPAIIEIQN

ADAIPEXHX ITIAAXMATOX (1)

[ToAAOTAOGLOGUOC TV OVTICMOUATO-TOPOYDYOV KVTTAP®V 1) ADENCT TS GLVOETIKTC TOVG
KOVOTNTAC TOL THAVMOS 0ONYEL GE AVENUEVT EvacON GO TOVS GTO AVOGOKATOUGTAATUKE, QAP LLOKOL

ATOUAKPLVGT KLTTOPOKIVOV KOl QAAQYT] THS OVAAOYIOS TOVGS KOl LOPI®V TPOGKOAANGNG - AAOyEC
oto AOyo Th1/Th2

AMOYEC OTNV 1I00PPOTII0 TOV AVOCTIOK®OV KUTTOPDV
AVENUEVOC TOAATANGLAGULOC AELPOKVTTAPWDV
Alhoyn) otov 0plOUo Kot 6TV KOTOVOLT TOV AEUPOKVTTAP®V
(AertovpykoOtTNTa TOV T KOTOUGTAATIKOV )
AMayéc otov aplOuo kal tnv evepyotnra twv NK kxvttapwov
BeAtimon g AertoupytkoTnTog TV LOVOKLTTAP®Y (1n Vitro)

AVENUEV] TOUAKPLVGT] OVOGOGUUTAEYLOTMV
ANAoryn| EKQPOCTC DTOOOYEMV GUUTAT|PMOUOTOG

AXhoyn oty avaloyio ovTIyOvVoU OVTIoMUOTOS

Reeves HM, Br J Haematol 2014; 164: 342-352
O



Therapeutic plasma exchange (TPE)

OepoTEVTIKI] AVTOALOYT] TAOGNROTOS

H Bepamevtikn otadikacio Kot TNV omoio To aipe Tov achevoig mepvael Leca amod

uio 1 TPk GLOKELN 1 OTTOia OLYMPILEL TO TAAGLA OTTO TOL VITTOAOUTC GUGTOTIKG TOV

aipatoc. To mAdopo amopuaKkpOVETOL KO OVATANPOVETOL OTTO OTAAVLLOL OVOTAT)POGCTG
OTMC £VOL KOAAOELOEC 1) GLVOVACUO KPVGTAAAOEIOOVS/KOAALOELOOVES OLOAVLATOC

ATAXQPIXMOX TAAXMATOX




OEPATNEYTIKH ANTAAAATH NMAAZMATOZ

Oyxog mAdoHaTOC: 0,065 X BX(kg) X (1 — Ht)

Y/y,=e™

x = plasma volumes
y = concentration after
y,= concentration before

l_
=
w
=
)
a
=
o
Q
=
<L
<
J
o
O
-8
=

05 1.0 1.5 2.0 25 30
NUMBER OF VOLUMES EXCHANGED

1 6ykog mAaopatog pewwvel katd 60-70% tov mapdyovia
Xopic 101aitepn ATOTEAEGUATIKOTNTA TAV® 0Tto 1,5 OyKo TAACUATOC




OEPAIIEYTIKH ANTAAAAT'H ITIAAXMATOX

Fraction of Original Plasma
Level Remaining

=
wn

Exchange Volume/Plasma Volume

Synthesis of
Target Molecule —»

Equilibration
( Synthesis

Catabollsm

Fraction of Original Plasma
Level Remaining
=

2

Time (Days)

Williams ME, Clin J Am Soc Nephrol 2014; 9: 181-190




O POAOX TOY AITIOAOI'IKOY ITAPAI' ONTA
XTH OEPAIIEIA

Removal of IgM
(Ward DM, Updates to Harrison'’s Principle’s
of Internal Medicine, Volume V, 1984)

Monoclonal IgM (mg/dl)

- m

Plasmapheresis procedures

Waldenstrom’s macroglobulinemia
* IgM is large (~970,000 Daltons)
* 90% of IgM stays intravascular

Removal of IgG
(Ward DM, Updates to Harrison’s Principle’s
of Internal Medicine, Volume V, 1984)

IgG Autoantibody titer

1:20,480

Plasmapheresis procedures

Most antibody mediated diseases:
+ IgG is smaller (~146,000 Daltons)
* Only 25%-30% is intravascular



OEPAIIEYTIKH ANTAAAAT'H ITIAAXMATOX

Ko Oepamevtikn emAoyn OTov:

1. Av n ovcia ot0)0¢ €tvar > 15000 d, owapopeTikd dArec @ONVOTEPES
1EB0oO01 Ba T TPOTIUOTEPES

2. Av 1 ovcia 6TOY0G £YEL GYETIKA TOPATETAUEVO YPOVO NuicELOG CmNG

3. Av n ovocia eivon dueca Tolikn kot avOeKTIKN 0T cvuPaTiKn
Oepameio, OTOTE EVOEIKVLTOL 1] TOYEINL EEMGMOUOTIKT] OTTOLUAKPLVGT)

Kaplan AA, AJKD 2008; 52: 1180-1196
O



OEPAIIEYTIKH ANTAAAAT'H IIAAXMATOX

Meiwon napayovrov: FV, FVIIL, FVIII, FIX, FX
Enavagopd: FVII kou FIX o€ 4 @dpeg, o1 vmtoroimol o€ 24 mpeg
[vooyovo: EMGTPEPEL GTA TPO OAOTKOCTOG ENITEON GE 72 DPEC

AvtiBpouPivn: Aev mapatnpovvial OpouPmceic

YI'PA ANAIIAHPQXHX

[Ipwta n arPoouivn, to tAdcua (FFP) teAevtaio



High-volume plasma exchange (HVP)
YynAiov0 0YKOV avTOAAQYN| TAAGUATOS

Y yniov 0YKov avToAAOYT) TAAGUOTOS OPICETUL (O T
avtorlayn Tov 15% tov 1wavikov XB (mepimov 8-12 L)
TAdoua Tov acevoug pe pOuo 1-2 L v opa pe
OVTIKOTAGTOCT 1060V 0YKOU TAGGLLOTOC.

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O



EKAEKTIKH APAIPEXH

Selective Apheresis Procedures

Secondary Purification of Procedures Targeting Specific
Plasma Cellular Element

Leukocyte

iltrati ' Adsorption Resins ;
Cryofiltration Immunoadsorption p A apharesis

Immobilized Immchilized Immaobilized
antibody antigen peptides

Sanchez AP, Journal of Clinical Apheresis 2013; 28: 20-29




EKAEKTIKH APAIPEXH
Double Filtration Plasmapheresis (DFPP)

MeuBpavn: EVAL copolymer
Emopdveo: 1 — 2 m? . ; :
AGUETPOC TPIY0etd®V: 175 um Filtration Selective Removal

[Téxog pepPpavng: 40 pm LDL apheresis
Amnoocteipmon: y-aktivooAia

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338




ANOXOITPOXPO®HXH
Immunoadsorption (IA)

H Oepamevtikn oo0tkacio Katd TNV 0moio TAAGLO TOV acOevous , apov
OLOYWPIGTEL OO TO aipd, TEPVAEL LECH OO LOTPIKN GLGKELT) 1] OTTOid £YEL
T1 OLVATOTNTA VO OTTOUOKPOVEL 0VOGOGPOLPTVEC Ol OTOIEC GLVOEOVTOL
E101KA LLE TO EVEPYO GLOTATIKO TG GUGKELTC.

<
Vol

Specific removal of IgG, including disease-specific ol
abs (1.e. anti-dsDNA, ANA, antiphospholipid ab); -
Reduction of circulating immune complexes

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O




ANOXOITPOXPO®HXH

Immunoadsorption (IA)

biologically active Tryptophan immobilized

carbohydrates polyvinylalcohol gel
blood group- Anti-acetylcholine receptor
specific antibodies antibodies and immune
complexes
Protein A
subclass 1, 2 and . "
4 TG antibodies Phenylalanine immobilized

polyvinylalcohol gel

Autoimmune diseases

Styrene divinylbenzene
copolymer

Bilirubin and Bile acid Therasorb

human IgG, IgA, IgM, IgE,
and i1mmune complexes




APAIPEXH B, MIKPOX®AIPINHX
B, microglobulin column

H omAn a@aipeone P, pxpoc@oipivng mePEXEL oPOPiole TOPDOOVES
KLTTOPIVIG E101KA GYEOIOGUEVA YO Tl GUVOEST NG B, MKPOSQAIpivNg
KaBm¢ 10 aipo Tov acOeEVOVC dLEPYETOL AVAUESO TOVG.

- Hydrophobic surface of LIXELLE® binds hydrophobic molecules
- Molecular sieve
Hydrophilic proteins

Hydrophobic &

"
g
" profeins .\:’J

cellulose porous microspheres coated by hexadecyl hydrophobic group as a ligand



LDL-Apheresis
LDL a@aipeon

H exdextikn amoudkpovvon te LDL amo to aipo Ko 1 EXetpopn tov
VTOAOIT®MV GvoTaTik®V. ITotkiAia opydvav givar olebEciua yio Tnv
apaipeon tne LDL, Baciopeva oto gpoptio, To pEyebog, tnv kabilnon ce
younAo pH 11 tqv avocompocpoenon.

EZEI ATAOEXIMEX ME®OAOI

4 pe ovyY®MPLoN0 TAAGUATOS 2 6€ OMIKO ailpo




LDL-Apheresis
ME AIAXQPI2XMO ITAAXMATOX

Double Filtration Plasmapheresis
Baocwopévn 6to péyedog
Adpopa pidtpo

The secondary membrane in cascade
filtration has a cutoff of approximately one
million daltons

LDL : 2.300.000 Daltons
Ta cvctaTika pikpotepa Tov 1 exat. D
EMGTPEPOVV GTOV 0GHEVT

LIPID FILTRATION
Lipidfilter EC-50 (Asahi, Japan)

HELP Precipitation System
LDL + nrapivny ka0ilaver o€ 0&ivo pH

bufferfheparin; pH 4,85

25ml{min

plasma- Q> precipitation
pH 5,12

separation
e 70 mlfmin

cells filtration
LDL-free plasma
50 ml/min

pat# heparin- YQ
adsorption
=,

dialysis and
ultrafiltration

¥

H0

LDL-precipitate
25 ml/min

Plasmat Futura, Braun
Avitum AG, Germany

=3

- Plasma Separation Filter of precipitate
Q¢ 3 L ywti P =
LLELOVETOL TO *
®O0YOVO

&
Heparin Adsorption  Dialysis filter




LDL-Apheresis
ME AIAXQPI2XMO ITAAXMATOX

cellulose beads impregnated with Dextran Sulfate Immunoadsorption
Baociwopévn 6to @opTtio Anti-human apo-B antibodies

AUO OTNAEC
ETravaxpnoipgoTTolIoUEVES
Rinse: NS + mixture of
glycine and HCL

Blood Pump

Plasma T
Separator

— *Z__ LIPOSORBER®

Colums

Blood Return Plasma Line

l Waste Line

LIPOSORBER LA-15 SYSTEM

(Kaneka Medical Products, New York) LDL Therasorb system

APO B lipoproteins — Oetucd poptiopevn LDL Excorim system
O



LDL-Apheresis
XQPIX AIAXQPIXMO ITAAXMATOX

HEMOPERFUSION
DALI SYSTEM Dextran Sulfate Direct Perfusion
Direct Adsorption of [ipoproteins Boaoiopgévo 6to poptio

Fresenius Medical Care

]

Polyacrylate coated polyacrylamide
Boaociopévo 6to gpoptio

=g &
ir :
ﬁ |

Liposorber D

APO B lipoproteins — etk gopticpevn

Air detectar




Rheopheresis

H Oepamevtikn oaoikacio Katd tnv omoia aipo Tov aclevouc mepvd amd
LLLOL LOTPIKT] GLGKELT] TOL OLAYWPICEL TAL VYNAOV LOPLaKOV BApouc
GUGTATIKA TOVL TAAGLOTOS OTTMS TO V®O0YOVO, a2-pakpocseotpivn, LDL-
YOANGTEPOAN Ko IgM yia T peimon tng YAO1I0TNTOS TOV TAACUATOC Kol
TNC GLGGMOPEVGTS TOV EPLOPOKVLTTAPWV.

H owokacio exteAeiton yio tn BEATIOON TG OUUOTIKNC POTIS KO TNV
0ELYOVOGCT TOV IOTMOV.

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O




Cryofiltration
KpvoomOnon

ATONAKPLVGT KPVOGPULPLVOV

Anopnaxpovon cryogel

0.9% saline

[ )
(v) Ay
) QP=15 mL/min
QB=100 mL/min =

QD=15 mL/min

=
g
g
=]
=
=
]
=
.
-]
E
1]
=
=

Ice-cooled water (target temperature; 0°C)

Nakajima H, Ther Aph Dial 2014; 18: 258-264
O



Leukocytapheresis (LCP)
AEVKOKVTOPALPEST

H owowkacio, katd tnv omoia aipo Tov acOeEvoig TEPVE 0o (ia 1OITPIKT)
GLUGKELT N Oola OLYWPICEL TaL AEVKA apocpaipio (PAdcTeS 1
OVOETEPOPIAN), GLAAEYEL TOL KOTTOP, KO TO, VITOAOUTO, GLUGTOTIKA TOV OLLOITOC
EMIGTPEPOLY GTOV acBEVN 1] 00TT), UE 1] YWPIS TNV TPOGHNKN LYPOL
AVOTANPOGCNG OTMS KOAALOELON 1] KpuoTaAroglor]. H ownoikacio uropei va
ypNoLLomonbel BepamevTiKd 1] 6T TPOETOLUAGIN GLGTATIKMOV TOV OHLLOTOC.

Hyperleukocytosis in acute Acute Myeloid Leukernia
: o
myelogenous leukemia WEC 290K, 61% blasts

00,000
300.0 TOTAL WBC

S ett|

NON-MATURE
200,000 MYELOIDS

BLASTS

100,000

WBC/l 0

Leukocytapheresis

Ward DM. Therapeutic plasmapheresis and related apheresis techniques.
Updates to Harrison's Principles of Internal Medicine, Volume 5.
Philadelphia: Williams and Wilkins. 1984. pp 67-95

Mauro. M. J. N Enal J Med 2003:349:767



R ——————m—m————
Adsorptive cytapheresis

IIpoopoPNTIKN KVTOQUIPEST
H owowkacio, Oepamevtikn 1 un, Katd TV omoia aipo Tov aclevovg mepvd
oo L0l LTPIKT] CUGKELT] 1| OOl TEPIEYEL Lot GTNAN 1] Eval PIATPO TO
OTO10 EKAEKTIKA TPOGPOPA TOL EVEPYOTOINUEVO LOVOKDTTOPO KOl
OVOETEPOPIAQ, EMITPETOVTOS TA DITOAOITO AELKOKVTTOPA Ll LE TO
VTOAOUTO GLOTOTIKA TOV OHUOTOG VO, ETGTPEYOVV GTOV a0V,

CELLSORBA

Polyester nonwoven
fabric in a sterilized
polycarbonate container

IMMULOC :
cartridge filled with Removes leucocytes —  ADACOLUMN
cellulosic filaments lymphocytes included

specially designed
cellulose acetate beads

IIpoopopnon IgG kot IC ta onota yivovton B€celc cuvoeon yia FcyR

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O



ALNOTTETUALOOPULPECLS

Plateletapheresis

H owowkoaocio kotd tnv omoio oipo TOL 0871 7y VLEL OLUEGOL Uiog
0TPIKNG GLOKEVNG N OMOl OYMSIC3T 11 wlUOTMETAAN, CULAAEYEL TO
QLULOTETAALN, KOL EMIGTPEDE! 1) M 3,010 TOL aipatoc. H owndwkacia
YPNOLUOTOLEITOL OTTV 73 ) L0IUOGI0  GLUGTATIKOV TOL aipotog (7).
aQOIPEST] OO A W LV).

Thrombocytapheresis

H Oepamevtikn olaotkacio Katd tnv omoia atpo Tov aclevn mepvaet OlaUEGOV
Li0G 1 TPIKNG GUGKELNC, 1] OTO10 OLOY®PILEL TO ALULOTETAALNL, APOLPEL TOL
OLULOTTETAALD, KOl EMIGTPEPEL TO, VITOAOUTO GLOTATIKO TOV OLULOTOS TOV 0l6HEVODC E
N YOPIc TNV TPOocHNKN LYPOL AVATANP®ONS (KOALOEIOOVC 1) KPLGTAAAOELOOVC
OLADLOTOQ).

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O



L
Aq@aipeon gpvOpokvTTAPOV
Erythrocytapheresis

H owowkacio katd tnv omoia aipo tov acbevny 1 00T mepvd and uia
0TPIKT) CUGKELT] N Omolo OlYWPILEL T EpLuOpoKLTTAPA OO TO AAAL
cvotatikKd Tov oipatoc. Ta gpubpoxivttapo amopoakpOvVoOvTOl Kot
CVOTTANPOVOVTOL OTO KOAAOEWOES 1) KPVGTAAALOEIOES OldALUO OTOV Elval
OTaPOLTNTO.

Avtorrayn epvOpokvTTAPOV
RBC exchange

H Oepamevtikn olaoikacio Kot tnv omoia aipa tov acbevouc mepvd amd
L0l 10TPIK] GLOKELN] TOL OlYWPICEL Ta gpvOpoxLTTOPO OO TO AAAO
cLGTATIKA TOL aipartos. Ta epuBpoxvTTapa Tov acbevovg amouaKpLVOVTOL
Kot avtikabiotavror omd  epuOpoxdTTOpo TOV 00T KOl KOAAOELON
OLADLOITOL.

Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338
O



ECOocouatikn eotoopaipeon
Extracorporeal photopheresis (ECP)

H Oepamevtikn olaoikacio Katd tnv 0moia To KitpvokapsE otpoua (buffy
coat) olympiCetal amd To aipo Tov acevois, emeCepyaleTol ECOCOUOTIKA
LE Eva, PMTO-EVEPYO GLOTOTIKO (Ty. psoralens) kot ektifeTON GE VITEPIDOEC A

QMG Ko ETAVEYYVETOL 6TOV acBeVT] Katd TNV 1010 OradKaGia

UVAR XTS (Therakos, USA)

5) Treated buffy

coat returned to
the patient

2b) Red blood 4) Buffy coat
cells and plasma treated with
returned to the UVA light
patient

P

3) Methoxsalen

. . (B-methoxypsoralen)
centrifugation (20 pg/ml) added to
buffy coat

1) Whole blood is
fractionated via

2a) Leukocyte rich
buffy coat is isolated
and collected




ECoocounatikn eotoopaipeon
Extracorporeal photopheresis (ECP)
IMMIGANOI MHXANIZMOI APAXHX

1. AvEnuévn andnTtmon AEUPOKVTTAP®V

2. ®ayokvttdpwon and T APCs ko orapoporoinon amavinonc APCs
3. Evepyonoinon towv Tregs kot adENGT AVTIPAEYLOVOO®MV KUTTAPOKIVDV
4. Emoywyn avocoavoyns

Possible mechanism of ECP[ Active clones of
CTLs (Cytotoxic
T-lymphocytes)

Foreign antigens APC
(Ag) {Antigen-Presenting Cell) @
@ * {Macrophages, eic.) @ are made apoplotic
- ﬁ;ﬁ Ny by ECF, then
transplant

vius  bacterium L - returned to patient

Apoptotic cells
S specific

Foreign Apoptotic T-cells . expres )
i A i /= | membrane proteins,
antigens APC -8 areﬁ:rl!%-!SIEG A *which are recognized
;reest d r by 5 A =" by receplors on the
Ay P Apoptotic T-cells  “{(&))] APGs (*Apoptotic

deliver inhibitory b

.I;,hisA ?;:gvates signals to APCs Protein Receptors’)
the APCs ... which cause

¥
to stimulate CTL- P APCs to favor |S =i “h e
effector (CTL} regulato APC | rec epm
T-cells _."'_'“., — T-cells |APC eg. TAM
(and bl = (and W * specific
pro- Inﬂammatow anti- inﬂammatory @g bt ory signalling

cytokines) cytokines) L capacty,

w McLeod B, Hematology 2005; Suppl 1: 203-207




EININAOKEX OEPAIIEYTIKHX
ADPAIPEXHX

TOmoC ayyelaKng TpocTEAUGTC
AdAvpo aVOTATPOONC

TOmoc avtimn&iog

Y TOKEIUEVT VOGOG

To €ido0¢ ¢ BepamevTiKng apaipeong

Ocafor C, Journal of Clinical Apheresis 2010; 25:240-249
O



R ————————————S—————S—————S—S———————————S
EINNAOKEX IAAXMA®GAIPEXHX

Grade I (mild): no intervention required (1.5%)

Grade II (moderate): intervention required, procedure prolonged but
usually completed (2.5%)

Grade III (severe): the procedure (in most sessions) has to be interrupted
and abandoned due to the severity of the symptoms or problem with the
procedure (0.8%)

Grade IV (fatal): the patient has expired due to the therapy (<0.5%)

Ocafor C, Journal of Clinical Apheresis 2010; 25:240-249

Norda Ri Transfusion and Aﬁheresis Science 2001 i 25 :33-41



EINIINAOKEX IIAAXMAG®GAIPEXHX

Swedish Registry 1996-1999

Symptom and sign Grade 1 Grade 11 Grade 111 % of all symptoms

Paresthesia 33 108 10 21.9
Hypotension 20 T8 43 20.5
Urticaria 45 14.4
Nausea 17 7.4
Shivering 24 7.1
Flush 10 3.2
Dyspnoea 3.1
Vertigo 2.6
Arryvthmia’s 2.5
Stomach pain 2.2
Hypertension 1.2
Quincke-oedema 0.6
Backpain 0.6
Anaphylaxis 0.4
Other symptoms 12.4
Total 100

b b == D o= O =] LA

ld
Lad [

No patient died Grade IV during or due to the more than 14,000 apheresis
procedures registered

Norda R, Transfusion and Apheresis Science 2001: 25 : 33-41



PAPMAKA XTH OEPAIIEYTIKH APAIPEXH

OEPAIIEIA 2E YIIEPAOXOAOI'TA PAPMAKQN
'H
MEIQXH XYTKENTPQXHX XE YIIO®EPAIIEY TIKA EITIIIEAA

XaunAoc 0YKoC KOTOWOLLN
HNAOG O RO G MeyaAvtepn mbavotnta yio

Y ynAn TpmTeiviKT] GOVOEDT OTTOUAKPVVOT) TOV PAPUAKOD

XOPHI'HXH AOXHX PAPMAKOY ITPOTIMOTEPA META TH
2YNEAPIA TPE




The ASFA Choosing Wisely recommendations

Choosing Wisely for apheresis
Connelly-Smith L, J Clin Apher. 2018; 33: 576579

place a central venous catheter if peripheral vein access is a safe and effective option

routinely use plasma as replacement fluid for TPE unless there is a clear indication
to replete a plasma component

continue simple transfusions in patients with stroke from sickle cell disease who
have iron overload, if RBC exchange (RCE) is available

routinely monitor coagulation tests during a course of TPE, unless the procedure is
performed daily

routinely continue a series of apheresis procedures without a predefined objective
goal, and stop the series if it 1s apparent that the goal cannot be reached or adverse
effects outweigh potential benefits
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