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Aferezis: Torténete coe

Aferezis/hemaferezis/plazmaferezis:

Az aferezis patoldgias vérkomponens(ek) eltavolitasara alkalmas
extracorporalis eljaras, mely a jelenlegi indikaciok alapjan tobb
mint 100 betegség kezelésében alkalmazott terapia, a neurologiai
betegségektol kezdve a hematologiai €s nephrologiai indikaciokon
at egészen a mergezesekig.

Az indikaciora vonatkozo klinikai kutatasok az 1950-es evekben
egybeestek a modern sejtszeparatorok fejlesztésével, majd a
szelektiv filter- és oszloptechnikak megalkotasaval.

Ez lehetbve tette, hogy sejtes vonatkozasban és egyes
plasmakomponensekkel kapcsolatban kialakuljanak azok a
szelektiv és nemszelektiv modalitasok, amelyek napjainkban az
aferezisterapia igen széles korl alkalmazasat teszik lehetdve.

Torténete: Az els6 modern plazmaferezist John Abel és
munkatarsai alkalmaztak nephrectomizalt kutyakon, majd 1960-
ban P.J. Schwab és J.L.Fahey emberen plasma hyperviscositas
syndroma miatt.




Terapias aferezis

. ' T
e Az aferezis = apheresis: a gorog eredetu

aphareisis szobol szarmazik és kivonast
(eltavolitast) jelent.

e Az aferezis interdiszciplinaris, nem
szukitheto le egyetlenegy tudomanyagra.

e Az aferezis kulonbozo formai donor ferezis
(készitmeény eloallitas), terapias aferezis
(kezelés kivitelezéseére alkalmas
gyogqyito egysegekben).



Terapias plazmacsere (PEX) cer
o
Synonomous with the term “plasmapheresis”
Apheresis - “taking away”

Designed for removal of large molecular weight substances (>15,000 d)
Autoantibodies
Immune complexes
Cryoglobulins
Myeloma light chains
Endotoxin
Cholesterol-containing lipoproteins
Designed for removal of substances with a long half life

Designed for removal of substances that are acutely toxic and resistant to
conventional therapy

Designed for removal of highly protein-bound compounds

Kaplan. AJKD. 52:1180-1196, 2008.



Torténelmi perspektiva E:‘
e First performed at Johns Hopkins in
1914 by Abel, Rowntree, and Turner.

e Called “vivi-diffusion” and
demonstrated that the blood of a living
animal could be dialyzed and returned to
the circulation.

e Schwab and Fahey performed first
therapeutic plasmapheresis in 1960 to
treat macroglobulinemia.

Transfus Sci 11(2): 164-177; 1990
Med 263:574-579;1




Therapeutic Plasma Exchange

Aminco Celltrifuge,
Glasgow, circa 1973

IBM 2997 centrifuge,
UCSD, 1982

e

Membrane plasmafiltration,
UCSD, 1983



Conventional Therapeutic Apheresis Modalities
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Plasmapheresis
= plasma removal or exchange
(requires centrifugal machine
or plasmafiltration system)

= cell removal or exchange

Cytapheresis
(requires centrifugal machine)
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Okafor C, Ward DM, Mokrzycki M, et al. J Clin Apheresis,
25:240-249, 2010
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PEX eljaras E:'
e Typical goal is to exchange 1 to 1.5

times the estimated plasma volume per
treatment

e Will lower plasma macromolecule (eg.
Immunoglobulin) level by 60 to 70%

e Plasma volume (in L) is estimated by
(0.065*wt In kg)*(1-hct)

e For a 60 kg person with a hct of 30, the
plasma volume is about 2.7 L




r _wr - 000
Terapias aferezis T
Plazmaferezis (PEX, TPE) bt
Cytaferezis:

-Sejt deplécio: fehérvérsejt, trombocita, vvt (erythrocytapheresis és RBC exchange)

-0ssejt gydjtés: allogén PBSC, autolog PBSC

Fotoferezis (PAP/ECP): buffy coat is separated from patient’s blood & treated
extracorporeally with a photoactive compound (eg.; psoralen) & exposed to UV-A &
reinfused to patient

MARS, Prometeus (mimaj kezelés)

Adsorptive cytapheresis (adsorbs activated monocytes & granulocytes)
Immunabszorpcié (adsorbs Igs)

32-microglobulin column

Double filtration plasmapheresis (DFPP): based on molecular weight & 3-dimentional
configuration (lgs, immune complexes, lipoproteins, stc.)

Lipoprotein apheresis by DFPP, HELP-apheresis, polyclonal-sheep-anti-apoB-
immunoadsorption, dextran-sulfate plasma adsorption, etc.

Rheophoresis: therapeutic procedure in which blood of the patient is passed through a
medical device which separates out high-molecular weight plasma components such
as fibrinogen, a2-macroglobulin, low-density lipoprotein cholesterol, and IgM in order to
reduce plasma viscosity & red cell aggregation. This is done to improve blood flow and
tissue oxygenation.



Plazmaferezis (filtracios, centifugalis) oo

hatasmodjanak alapja az extracorporalis plazmatisztitas, kares
anyagok eltavolitasa, komplex médon befolyasolja a cellularis és
humoralis immunvalaszt:

autoantitestek (pl. Anti-GBM, ANCA, TTP, Devic)

keringd antigén-antitest komplexek (pl. vasculitisek, SLE Hep.C)
alloantitestek (pl. graft rejectio)

paraproteinek (MM, Waldenstrom macrog|.)

lipoproteinek

endogen, exogen toxinok

gyulladasos mediatorok, cytokinek (sepsis)

specifikus plazmafaktor potlas

javitja a retikuloendotelialis rendszer (MPS) funkciojat

eltolodik az antigen-antitest arany, mely az immunkomplexeket
meg solubilisebbé teszi.

limfocita klonok stimulacidja er6siti a cytotoxikus/IST terapiat



Plazmaferezis (filtracids, centifugalis) T

e PEX soran 1-1,5-szeres plazma volumen kerul
Kicserélesre

a plazmacsere lehet egyszerl csere, abszorpcios
(biologiai, nem bioldgiai), cryofiltracio
e A plazma volumen kiszamitasa: 40 ml/ttkg (nagy
volumen csere esetén 60 ml/ttkg) megkozelitdleg

o Kaplan szerint (1992): a szamitott plazma volumen,
Vp=(0,065xttkg)x(1-Hct)

Plasma Volume Calculator

Weight 65 kg~
Hematocrit 45 %
Plasma volume for 2 304 ml v
females ! E—
Plasma volume for

mafés 2,503 ml~




PEX eljards es

e Typical goal Is to exchange 1 to 1.5 times
the estimated plasma volume per treatment

e Will lower plasma macromolecule (eg.
Immunoglobulin) level by 60 to 70%

e Plasma volume (in L) Is estimated by
(0.065*wt In kg)*(1-hct)

e For a 60 kg person with a hct of 30, the
nlasma volume is about 2.7 L

Kaplan. Trans Am Soc Artif Intern Organs. 36:M597-M599; 1990



PEX eljaras-Antikoagulacio oo
e Acid-citrate-dextrose solution
continuous Infusion
adjusted according to blood flow (1:10 to 1:25)
requires concurrent calcium gluconate infusion
e Heparin

used alone or In combination with citrate
Infusion

40 units/kg bolus then 20 units/kg hour

Brenner and Rector’s The Kidney, 8 ed. 2071-2080, 2007.



Anticoagulant
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Brenner and Rector’s The Kidney, 8t ed. 2071-2080, 2007.
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Brenner and Rector’s The Kidney, 8t ed. 2071-2080, 2007.



PEX eljaras-Pétfolyadékok (-anyagok) | eee
o
e 5% Albumin
Most commonly used
Generally combined with NS on a 50:50 (vol%) basis
Contains sodium 145 + 15 mEqg/L but potassium <2 meg/L
No risk of viral transmission
Low risk of anaphylactic reactions
Associated with depletion coagulopathy
PT increases by 30% and PTT by 100% after single PE
Can correct using FFP at end of procedure
Immunoglobulin depletion

Single 1 plasma volume exchange reduces immunoglobulin
levels by 60%

Can correct using single infusion of IVIG

Kaplan. AJKD. 52:1180-1196, 2008.



PEX eljaras-Potfolyadékok (-anyagok 13
e Fresh Frozen Plasma

Does not cause postpheresis coagulopathy or
Immunoglobulin depletion

Risk of anaphylactoid reactions
= May pre-treat with diphenhydramine

= Epinephrine (1:1000) may be necessary for
SC Injections

Citrate toxicity (14% citrate by volume) leading to
hypocalcemia and metabolic acidosis

Risk of viral transmission
3L of FFP is obtained from 10 to 15 donors

Kaplan. AJKD. 52:1180-1196, 2008.




Szubsztituciés folyadék 1T
l. Albumin (5% HA, Na szegény/ nem szegény o
Elonyok Hatranyok
minimalis Hepatitis veszély kotlséges
ritka az allergias reakcio nincsenek alvadasi faktorok
ABO vcs. Fuggetlen nincsenek immunoglobulinok

Gyulladasos mediatorok nincsenek
Il. Friss fagysztott plazma (FFP), faktor pétlasra van szukség

Elonyok Hatraynok

koagulacios faktorok Hepatitis, HIV fert6zés veszély
Immunglobulinok allergias reakciok
komplement ABO kompatibilitas,

citrat terhelés
e Antikloagulans
Citrattal (A-CDA) torténik, arany: 1:13
El6nye: haemostasist kevésbé befolyasolja mint a heparin
Hatranya: savanyu tipusu, ezért Ca-t kot.



PEX szeparacios effektus oo

Az intra és extravasalis térre a PEX alatt kulon-kulon érvényesek az aramlasi
torvényszerisegek.

Minél rovidebb az eltavolitandd vérkomponens felezési ideje, annal nagyobb
gyakorisaggal szukséges a kezelés

A teljes plazmamennyiseég egyszeri lecserélése a makromolekulak 60%-t, a
plazmamennyiség 1,5-szeresének a cseréje a 75%-t, 5 PEX 10 nap alatt az
iImmunglobulinok 90%-t eliminalja.

Katabolizmusuk alapjan az 1gG3, IgM, IgA lebomlas flggetlen a
koncentraciotol, a tobbi IgG frakcié bomlasa koncentracio fuggé.

IgD, IgE lebomlasa forditottan aranyos a plazmaszintjikkel.
IgM eltavolitas utan nem tapasztalhato szintemelkedés

Az immunglobulinok: az elsd beavatkozast kovetéen 48-72 h utan
termelddnek Ujra,

szintjenek helyreallitasa a kezelések szamanak novelésével csokkentheto,
a komplement komponensek teljes restitucioja 48 h,
enzimek, alvadasi faktorok 24-48 h mulva rendez6dnek.




PEX versus Hemodialysis oc

Target for removal

Separation technique

Extracorporeal volume

Indication

Treatment of fluid overload

Treat coagulopathy

Treat electrolyte imbalance

Pediatric Dialysis. 629-648, 2004.

PEX
Ab, proteins

Centrifugation

250-500 ml

Autoimmune or metabolic disease

Limited

Yes

No

Hemodialysis
Electrolytes, free water

Semipermeable membrane

80-350 ml

Renal failure or toxin removal

Effective

No

Yes



Feltetelek beteg oldalrol
e Verkep - minimal feltétel: HTK: 20 % (0,2 L/L), Hb
70 g/L, WBC: 1 Giga/L, PLT: 20 Giga/L

e RR: 90-160/60-110 Hgmm, Pulzus: 60-120/perc,
(gyerek 145/perc)

e lonhaztartas egyensulyban legyen (Na, K, Ca,
Mg), elfogadhato koag. faktorok, stb.

e Megfelelo flow: periferia v. CVK (40-60ml/perc)

o Kezeles elott, kozben és utana klinikai allapot
monitorozasa, laboratoriumi kontroll vizsgalatok
elvegzése es dokumentalasa.

e ACE gatlo elhagyasa 24 ora a tervezett PEX el6tt!






Terapias ajanlasok
Tobb, mint 100 betegségben kiprobaltak!

e 1985, 1993, 1999: ASFA
e 1995: AABB

e 2003: AABB + ASFA

e 2004: ESFH

e 2010: ASFA

e 2013: ASFA

e 2016: ASFA

e 2019: ASFA




@ The NewYorker Collection 201 | from cartoon ban kcom. All Rights Reserved.

“Give It to me straight, Doc... is it pronounceable?”




Indikacios kategoriak
|. elsddleges vonalbeli terapia aferezis (PEX: pl. TTP,GBS, MG,

ECP: CTCL)

ll. masod vonalbeli kezelés (pl. nagy dozisu steroid rezisztens,
acut disseminalt encephalomyelitis, vagy pl. az ECP cGVHD)

lll. a rutin kezelési eljarasokba még nem bevett, de j6 hatasfoku
(pl.ECP a PSS-ben, vagy a PEX sepsisben, MOF)

I\VV. nincs bizonyitottan hatasa
Elfogadott elso vonalbeli terapia, akar onalléan, akar egyeb
terapias kiseretében
Elfogadott masodik vonalbeli terapia

Bizonytalan indikacio: keves adat, ellentmondo klinikai
eredmeények, gyakran utolso lehetéséegkent alkalmazott
terapiak

lgazoltan hatastalan/veszélyes
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“What's the next best medicine?”



Category Definitions for Therapeutic Apheresis

Category

Description

Disorders for which apheresis is accepted as first-line
therapy, either as a primary standalone treatment or
in conjunction with other modes of treatment.

Disorders for which apheresis is accepted as second-line
therapy, either as a standalone treatment or in
conjunction with other modes of treatment.

Optimum role of apheresis therapy is not established.
Decision making should be individualized.

Disorders in which published evidence demonstrates or
suggests apheresis to be ineffective or harmful. IRB
approval is desirable if apheresis treatment is
undertaken in these circumstances.



TABLE 2

Category Definitions for Therapeutic Apheresis

Category Description

Disorders for which apheresis is accepted as first-line
therapy, either as a primary standalone treatment or
in conjunction with other modes of treatment.

Disorders for which apheresis is accepted as second-line
therapy, either as a standalone treatment or in
conjunction with other modes of treatment.

Optimum role of apheresis therapy is not established.
Decision making should be individualized.

1\ Disorders in which published evidence demonstrates or
suggests apheresis to be ineffective or harmful. IRB
approval is desirable if apheresis treatment is
undertaken in these circumstances.
IRB = Institutional Review Board
TABLE 3 Grading Recommendations, Strength and Quality of Evidence

Recommendation

Grade 1A

Grade 1B

Grade 1C

Grade 2A

Grade 2B

Methodological Quality
of Supporting
Evidence

Description

Strong recommendation, high-quality RCTs without important limitations or

evidence overwhelming evidence from

observational studies

Strong recommendation, moderate RCTs with important limitations

quality evidence (inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Strong recommendation, low-quality Observational studies or case series

or very low- quality evidence
Weak recommendation, high quality RCTs without important limitations or

evidence overwhelming evidence from

observational studies

Weak recommendation, RCTs with important limitations

moderate-quality evidence (inconsistent results, methodological
flaws, indirect, or imprecise) or

exceptionally strong evidence from

RCT = Randomized controlled trial

Adopted from Guyatt, 2006; 2008.

Grade 2C

observational studies
Weak recommendation, low-quality or Observational studies or case series

very low-quality evidence

Implications

Strong recommendation, can apply
to most patients in most
circumstances withoutreservation
Strong recommendation, can apply
to most patients in most

circumstances withoutreservation

Strong recommendation but may
change when higher quality
evidence becomes available

Weak recommendation, best action
may differ depending on
circumstances or patients’ or
societal values

Weak recommendation, best action
may differ depending on
circumstances or patients’

or societal values

Very weak recommendations; other

alternatives may be equally
reasonable



Therapeutic Apheresis Modality Definitions

Procedure/term

Adsorptive cytapheresis
Bz-microglobulin column
Double filtration
plasmapheresis (DFPP)
Erythrocytapheresis
Extracorporeal
photopheresis (ECP)

Immunoadsorption (1A)

Leukocytapheresis

Lipoprotein apheresis (LA)

RBCexchange

Rheopheresis

Therapeutic plasma exchange (TPE)

Thrombocytapheresis

Definition

A therapeutic procedure in which blood of the patient is passed through a medical device, which
contains a column or filter that selectively adsorbs activated monocytes and granulocytes, allowing
the remaining leukocytes and other blood components to be returned to the patient.

A therapeutic apheresis procedure that uses a column containing porous cellulose beads specifically
designed to bind to 82-microglobulin as the patient’s blood passes over the beads.

A filter based therapeutic procedure that removes pathogenic substances from separated plasma based on

their size, which is mainly determined by molecular weight and three-dimensional configuration (e.g.,
autoantibodies, immune complexes, lipoproteins, etc.), by using plasma filters with different pore sizes.

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
crystalloid or colloid solution, when necessary.

A therapeutic procedure in which the buffy coat is separated from the patient’s blood, treated
extracorporeally with a photoactive compound (e.g., psoralens) and exposed to ultraviolet A light
then subsequently reinfused to the patient during the same procedure.

A therapeutic procedure in which plasma of the patient, after membrane based or centrifugal separation
from the blood, is passed through a medical device (adsorber column) which has a capacity to remove
immunoglobulins by binding them to select ligands on the backing matrix surface (membranes or
beads) of the adsorber column.

A procedure in which blood of the patient is passed through a medical device which separates out white
blood cells (e.g., leukemic blasts or granulocytes), collects the selected cells and returns the remainder
of the patient”s blood with or without addition of replacement fluid such as colloid and/or crystalloid
solution.

The selective removal of lipoprotein particles from the blood with the return of the remaining
components. A variety of methodologies are available and include double filtration plasmapheresis
(DFPP), HELP-apheresis, polyclonal-sheep-anti-apoB-immunoadsorption, dextran-sulfate plasma
adsorption, dextran-sulfate whole blood adsorption, and polyacrylate whole blood adsorption.

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.

A therapeutic procedure in which blood of the patient is passed through a medical device which
separates out high-molecular weight plasma components such as fibrinogen, a2-macroglobulin,
low-density lipoprotein cholesterol, and IgM in order to reduce plasma viscosity and red cell
aggregation. This is done to improve blood flow and tissue oxygenation. LA devices and selective
filtration devices utilizing two filters, one to separate plasma from cells and a second to separate the
high-molecular weight components, are used for these procedures.

A therapeutic procedure in which blood of the patient is passed through a medical device which
separates out plasma from other components of blood. The plasma is removed and replaced with a
replacement solution such as colloid solution (e.g., albumin and/or plasma) or a combination of
crystalloid/colloid solution.

A therapeutic procedure in which blood of the patient is passed through a medical device which
separates out platelets, removes the platelets and returns the remainder of the patient’s blood with or
without addition of replacement fluid such as colloid and/or crystalloid solution.




Disease

Amyotrophic
lateral sclerosis

Dermatomysitis/
polymyositis

Inclusionbody
myositis

POEMS syndrome

Rheumatoid arthritis

Schizophrenia

Procedure
TPE

TPE,ECP

TPE,
Leukocytapheresis

TPE
TPE
TPE

Category IV Recommendations for Therapeutic

Full Fact
SheetinJCA
Special Edition

2013

2016

2013

2013
2010
2013




Category and Grade Recommendations for Therapeutic Apheresis

Disease
Acute disseminated

TA modality

encephalomyelitis (ADEM) TPE

Acute inflammatory
demyelinating
Polyradiculoneuropathy

(Guillain-Barré syndrome) TPE

Acute liver failure

Age related macular
degeneration,
Dry

Amyloidosis, systemic

Anti-glomerular basement

membrane
disease

(Goodpasture syndrome)

Atopic (neuro-) dermatitis

(atopic eczema),
recalcitrant

1A
TPE-HV
TPE

Rheophoresis

R2-microglobulin column

TPE

TPE

TPE
TPE

ECP

1A
TPE/DFPP

Indication

Steroid Refractory

Primary Treatment
Primary Treatment

High risk

Dialysis-related
amyloidosis
Other causes

Diffuse alveolar
hemorrhage (DAH)
Dialysis- independence
Dialysis-dependence,
no DAH

Category

Grad

2C

1A
1B

1A

2B

2B

2B

2C

1C
1B

2B
2A

2C
2C

D




Category and Grade Recommendations for Therapeutic Apheresis

D

Disease TA modality Indication Category Grad
AIHA, severe TPE Severe cold-

agglutinin disease I 2C

TPE Severe warm

autoimmune Il 2C
Babesiosis RBC exchange Severe I 2C
Burn shock resuscitation TPE Il 2B
Cardiac neonatal lupus  TPE [l 2C
Catastrophic
antiphospholipid
syndrome (CAPS) TPE I 2C
Chronic focal encephalitis
(Rasmussen Encephalitis) TPE [l 2C
Chronic inflammatory
demyelinating
Polyradiculoneuropathy
(CIDP) TPE/IA I 1B
Coagulation factor
Inhibitor TPE Il 2C

1A Il 2B

Complex regional
pain syndrome TPE Chronic [ 2C




Category and Grade Recommendations for Therapeutic Apheresis

Disease

Cryoglobulinemia

Cutaneous T-cell
Lymphoma (CTCL);
Mycosis fungoides;
Sézary syndrome

Dilated cardiomyopathy,
Idiopathic

Erythropoietic
protoporphyria,
Liver disease

Familial
Hypercholesterolemia

Focal segmental
Glomerulosclerosis
(FSGS)

TA modality

TPE
A

ECP

ECP

TPE

TPE
RBC Exchange

LA
LA
TPE

TPE/IA

LA

TPE

Indication Category

Severe/symptomatic I
Severe/symptomatic I

Erythrodermic I

Non-erythrodermic [l

NYHA -1V I

NYHA -1V [l

Homozygotes I
Heterozygotes [l
Homozygotes/

Heterozygotes [l

Recurrent in

kidney transplant I
Recurrent in kidney
transplant/ Steroid

resistant in native

kidney I
Steroid resistant in

native kidney [

Grad

2A
2B

1B

2C

1B

2C

2C
2C

1A

1A

1B

1B

2C

2C

D




Category and Grade Recommendations for Therapeutic Apheresis

Disease TA modality
Graft-versus-host
disease (GVHD) ECP

ECP

Hemolysis,

elevated liver enzymes,

and low platelets Syndrome

(HELLP Syndrome) TPE
TPE

Hemophagocytic

lymphohistiocytosis (HLH);

Hemophagocytic syndrome;

Macrophage activating

Syndrome TPE

Heparin-induced thrombocytopenia
and thrombosis
(HIT/HITT) TPE

TPE
Hereditary
Hemochromatosis Erythrocytapheresis
Hyperleukocytosis Leukocytapheresis

Leukocytapheresis

Hypertriglyceridemic
pancreatitis PE/LA

TPE/LA

Indication Category
Acute I

Chronic [l
Postpartum 11l
Antepartum v

Pre-cardiopulmonary
bypass [l
Thrombosis Il

I
Symptomatic [l

Prophylactic or secondary Il

Severe 1
Prevention of relapse [

Grad

1C
1B

2C
2C

2C

2C
2C

1B
2B
2C

1C
2C

D




Category and Grade Recommendations for Therapeutic Apheresis

Disease

Hyperviscosity in

TA modality

Hypergammaglobulinemia TPE

IgA nephropathy
(Berger’s Disease)

Immune thrombocytopenia

(ITP)
Inflammatory bowel
Disease

Lambert-Eaton
Myasthenic syndrome
Lipoprotein(a)
Hyperlipoproteinemia

Malaria

Multiple sclerosis

Myasthenia gravis

Myeloma cast
nephropathy

TPE

TPE
TPE

TPE/IA

Adsorptive cytapheresis
ECP

TPE

LA

RBC Exchange

TPE

A

TPE

A
TPE/IA

TPE/IA

TPE

Indication

Symptomatic
Prophylaxis for rituximab

Crescentic
Chronic progressive

Refractory

Ulcerative colitis/Crohn’s
disease
Crohn’s disease

Progressive
atherosclerotic
cardiovascular disease
Severe

Acute attack/relapse
Acute attack/relapse
Chronic

Chronic

Acute, short-term
treatment

Long-term treatment

Category

Grad

1B
1C

2B
2C

2C

1B

2C

2C

1B
2B

1A
1B
2B
2B

1B
2B

2B

D




Category and Grade Recommendations for Therapeutic Apheresis

Disease TA modality Indication Category

Nephrogenic
systemic fibrosis ECP/TPE [l

Neuromyelitis optica
Spectrum disorders

(NMOSD) TPE Acute attack/relapse I
IA Acute attack/relapse I
TPE Maintenance Il

N-methyl-D-aspartate

Receptor antibody

Encephalitis TPE/IA I

Overdose, envenomation,

And poisoning TPE Mushroom poisoning I
TPE Envenomation Il
TPE Drug overdose/poisoning Il

Paraneoplastic neurological
Syndromes TPE/IA [l

Paraproteinemic demyelinating
neuropathies; Chronic acquired
Demyelinating

Polyneuropathies TPE IgG/IgA/IgM I
TPE Anti-MAG neuropathy [
TPE Multiple myeloma [
TPE Multifocal motor

neuropathy v

Grad

2C

1B
1C
2C

1C

2C
2C
2C

2C

1B
1C
2C

1C

D




Category and Grade Recommendations for Therapeutic Apheresis

Disease TA modality

Pediatric autoimmune
neuropsychiatric disorders
associated with streptococcal
infections (PANDAS);

Sydenham’s chorea TPE
TPE
Pemphigus vulgaris TPE
ECP/IA
Peripheral vascular
Diseases LA
Phytanic acid storage disease
(Refsum’s Disease) TPE/LA
Polycythemia vera;
Erythrocytosis Erythrocytapheresis
Erythrocytapheresis
Post-transfusion purpura
(PTP) TPE

Progressive multifocal
leukoencephalopathy (PML)
associated with

Natalizumab TPE

Pruritus due to hepatobiliary

Diseases TPE

Psoriasis ECP
Adsorptive
cytapheresis
TPE

Indication

PANDAS, exacerbation
Sydenham’s chorea,
severe

Severe

Severe

Polycythemia vera
Secondary erythrocytosis

Treatment resistant
Disseminated pustular

Disseminated pustular
Disseminated pustular

Category

[l
A\

Grad

1B
2B
2B
2C
1B
2C

1B
1C

2C

1C

1C

2B

2C
2C

D




D

Category and Grade Recommendations for Therapeutic Apheresis
Disease TA modality Indication Category Grad
Red cell alloimmunization,
prevention and treatment
RBC exchange Exposure to RhD+ RBCs Il 2C
TPE Pregnancy, GA< 20 wks Il 2C
Scleroderma
(Systemic sclerosis) TPE [l 2C
ECP Il 2A
Sepsis with multiorgan
Failure TPE Il 2B
Sickle cell disease,
Acute RBC exchange Acute stroke I 1C
RBC exchange Acute chest syndrome,
severe I 1C
RBC exchange Other complications [l 2C
Sickle cell disease,
non-acute RBC exchange Stroke prophylaxis I 1A
RBC exchange Pregnancy [l 2B
RBC exchange Recurrent vaso-occlusive
pain crisis [l 2B
RBC exchange Pre-operative
management 1]l 2A
Steroid-responsive encephalopathy
associated with autoimmune
thyroiditis (Hashimoto’s
encephalopathy) TPE Il 2C
Stiff-person syndrome TPE [ 2C
Sudden sensorineural
hearing loss LA/Rheopheresis/TPE [ 2A
Systemic lupus
erythematosus (SLE) TPE Severe complications I 2C




Category and Grade Recommendations for Therapeutic Apheresis

Disease TA modality
Thrombocytosis Thrombocytapheresis
Thrombocytapheresis

Thrombotic microangiopathy,
coagulation mediated TPE

Thrombotic microangiopathy,

complement mediated TPE
TPE
Thrombotic microangiopathy, drug
Associated TPE
TPE
TPE
Thrombotic microangiopathy,
infection associated TPE/IA
TPE

Thrombotic microangiopathy,
thrombotic thrombocytopenic
purpura (TTP) TPE
Thrombotic microangiopathy,
transplantation associated TPE

Thyroid storm TPE
Toxic epidermal necrolysis
(TEN) TPE
Transplantation, cardiac ECP
ECP
TPE
TPE

Indication Category
Symptomatic I
Prophylactic or secondary Il

THBD, DGKE, and PLG
mutations 1l

Factor H autoantibody I
Complement factor gene
mutations Il

Ticlopidine I
Clopidogrel [l
Gemcitabine/Quinine \Y

STEC-HUS, severe Il
pHUS Il

Refractory [
Cellular/recurrent

rejection Il
Rejection prophylaxis I
Desensitization I
Antibody mediated

rejection [

Grad
2C
2C
2C
2C
2C
2B
2B
2C
2C
2C
1A

2C
2C

2B
1B
2A
1C

2C

D




Category and Grade Recommendations for Therapeutic Apheresis

Disease

Transplantation,
hematopoietic stem cell,

TA modality

ABO incompatible (ABOi) TPE

TPE
RBC Exchange
TPE

Transplantation, hematopoietic stem

cell, HLA desensitization

Transplantation, liver

Transplantation, lung

Transplantation, renal,
ABO compatible

TPE

TPE

TPE

ECP

ECP

ECP

TPE

TPE/IA

TPE/IA

TPE/IA

Indication Category

Major ABOi HPC(M) Il
Major ABOi HPC(A) Il
Minor ABOi HPC(A) 1l
Major/Minor ABOi w/

pure RBC aplasia [l

Desensitization, ABOi

living donor I
Desensitization, ABOi
deceased donor/Antibody
mediated rejection [l
Desensitization, ABOi Il
Acute rejection/Immune
suppression withdrawal 1l
Bronchiolitis obliterans
syndrome [l
Antibody mediated
rejection/desensitization 1l

Antibody mediated

rejection I
Desensitization, living

donor I
Desensitization, deceased
donor [

Grad

1B
2B
2C
2C

2C

1C

2C

2C

2B

1C

2C

1B

1B

2C

D




Category and Grade Recommendations for Therapeutic Apheresis

Disease

Transplantation, renal,

ABO incompatible TPE/IA
TPE/IA

Vasculitis, ANCA-associated

(AAV) TPE
TPE
TPE
TPE

Vasculitis, IgA (Henoch-Schonlein

purpura) TPE
TPE

Vasculitis, other TPE
TPE

Adsorptive cytapheresis

TPE
Voltage-gated potassium channel
(VGKC) antibody
related diseases TPE/IA

Wilson disease,
Fulminant TPE

TA modality

Indication

Desensitization, living
donor

Antibody mediated
rejection

MPA/GPA/RLV: RPGN,
Cr=5.7
MPA/GPA/RLV: RPGN,
Cr<5.7
MPA/GPA/RLV: DAH
EGPA

Crescentic RPGN
Severe extrarenal
manifestations
Hepatitis B polyarteritis
nodosa

Idiopathic polyarteritis
nodosa

Behcet's disease
Behcet's disease

Category

A\
I
1

Grad

1B

1B

1A
2C
1C
2C
2C
2C
2C
1B

1C
2C

1B

1C

D




Plazmacsere kezelés indikacioi I: Nephrologia

Renopulmonaris szindroma (Goodpasture- szindroma): PEX gyorsan csokkenti az
anti-GBM szintet, javul a vesefunkcio, csokken a végallapotu vesebetegség
kialakulasanak gyako

risaga.

IgA nephropathia: PEX kivalthatja az ISU gyogyszerek alkalmazasat.
Henoch-Schonlein Purpura (HSP): RPGN kialakulasa esetén indokolt a PEX.

Rapidan progredialé glomerulonephritis (RPGN): antineutrofil citoplazmatikus
antitest (ANCA) pozitivitas, azotemia, proteinuria,haematuria, crescent kepzédes
meghaladja a 70%-t és szteroid és cyclophosphamid terapiara nem javul, PEX
kezelés javasolt.

Focalis Segmentalis Glomerulosclerosis (FSGS): a betegség hatterében egy 30-
50 kDa fehérje all, mely fokozza a glomerularis permeabilitast, proteinuriat. PEX
eltavolitja ezt a fehérjét, csokkenti a proteinuriat. Post transzplantacios kiujulas
esetén a standard kezelés része.

szolid szerv (vese, maj, tudd,sziv) transzplantacié soran a PEX része a
precondicionalis protokollnak, célja az alasony antitest titer elérése.

vese transzplantaciot kovetben antitest indukalta rejekcio terapiaja a plazmacsere
onmagaban vagy immunglobulinnal, illetve anti-CD20 (Rituximab)-al kombinalva,
els6 héten naponta, majd masnaponta.

Panarteritis nodosa: steroid és cyclophosphamid kezelésre nem reagal, a PEX j6
hatasfoku lehet



RPGN

e Anti-GBM asszocialt
Dialysis dependencia DAH nélkul: 111./2B
Diffuz alveolaris vérzés (DAH): 1./1C
Dialysis independencia: 1./1B

e ANCA asszocialt

Dialysis dependencia: l./1A
Diffuz alveolaris vérzes (DAH): 1./1C
Dialysis independencia: 111./2C

e Immunkomplex asszocialt 111.2B



Nephroldégia — egyéb indikaciok

e FSGS recurralé: 1./1B

e Vese-transzplantacio:
Antitest medialt rejekcio: 1./1B
El5 donor + donor sp.HLA at:  1./1B
Cadaver donor + magas PRA: 11./2C
ABO inkompatibilis graft: ./1B



Plazmacsere kezelés indikacioi ll: Immunolégia

Wegener granulomatozis tisztazatlan eredetll immunfolyamat.
Laz, necrotizald granulomas arteriitises folyamatok a fels6
légutakban, borben, vesében (glomerulonephritis).

Szisztémas lupus erythematodes (SLE), lupus nephritises,
kozponti idegrendszeri vasculitis, tudo transzplantaciot kovetéen
kialakult SLE.

Antifoszfolipid szindroma (APS)

ANCA asszocialt vasculitis: az emelkedett Se-Kreatinin és
dializalt beteg szamara hasznos a PEX

TTP/HUS els6 vonalbeli kezelées a PEX

Cryoglobulinemia (monoclonalis immunglobulin): Raynaud
szindroma, vasculitis, necrotizald bérvasculitis, hatterében
Hepatitis C virus fertbzeés all leggyakrabban. PEX célja a kryokrit
1% ala csokkentese.

Reumatoid artritis (RA)



Szisztémas autoimmun korkepek

e APA syndroma: 11./2C
o SLE

Cerebritis, DAH 11./2C

TTP, sec.APA sy

Nephritis: V./1B
e Scleroderma: 11./2C
e Rheumatoid arthritis: V./1B
e Dermato/polymyositis: V./2B
e Pemphygus vulgaris: 11./2B



Plazmacsere kezelés indikacioi lll: Hematologia

Myeloma Multiplex (MM), Waldenstrom macroglobulinaemia, ahol nagy
molekulasulyu fehérje, rendszerint IgM szaporulat van. A vér
hyperviszkozitasa egy PEX kezeléssel a normal tartomanyba hozhato,
IgM intravascularisan talalhato. A paraproteinek idével a
vesetubulusokban kicsapodva karosodast idéznek el6 a veseben. A PEX
hatékonyan tavolitja el a paraproteineket.

Monoklonalis gammopathia (MGUS) a periférias ideg bizonyos antigénjei
ellen termel6do antitestekkel talalkozunk (anti-MAG, anti-GM1).
Autoimmun haemolitikus anaemia (AIHA): IgM tipusu hideg antitest, ami
vt felszinére kotbdik és meleg hatasara levalik, oldatba megy, ezért
eltavolithatdo PEX kezeléssel.

Thrombotikus thrombocitopenias purpura (TTP, Moskowitz-szindroma)/
Haemolytikus uraemias-szindroma (HUS): microvascularis thrombocyta
aggregacio, microthrombusok keletkeznek, szoveti ischémiaval,
microangiopathias hemolisissel. ADAMTS13 csokkent. PLT adasa
kontraindikalt, elsd vonalbeli kezelés a PEX

Haemolysis-elevated liver enzymes-low platelet count: HELLP szulészeti
komplikacio, azonnali PEX.



Idiopathias TTP (Moschcowitz syndroma)

gyakran <5 % ADAMTS-13 (a disintegrin and
metalloprotease with eight thrombospondin-1-
like domains) enzimaktivitas + inhibitor

PEX indikacio: a korkép alapos gyanuja I./1A

Tartés remisszio:
Késoi relapsus:

volumen:
frekvencia:
szubsztitucio:
végpont:
Kiegészito
kezelés:

1-1,5 plazmavolumen

naponta (vagy naponta 2x?!)

FFP / kryofelUluszo

komplett hematolégiai remisszio

immunszuppresszio (steroid, VCR,
CP, rituximab...), thr aggregaciot
gatlo kezelés, splenectomia...

80-95 %
30-50 %
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TTP - secunder

o Gyogyszer
e Ticlopidin: 1./2B
e Clopidogrel: 111./2B

e Cyclosporin/tacrolimus: 111./2C
e Gemcitabine: IV./2C
e Kinin: IV./12C

e Ossejt-transzplantacio: 111./2C

e lTumor asszocialt: ?



Haemolytikus uraemias syndroma

e Komplement defektus: 11./2 C
e Anti-H faktor ellenes at: .12 C

e MCP mutacio: 111./1C
e D+HUS (verotoxin): 111./2C
e P-HUS (neuraminidase): 11./2 C

PEX kivitelezese
jelenleqgi gyakorlat: I. TTP
gyogyszeres kezelés: eculizumab

vegpont:
komplett haematoldgiai remisszio (?)
fenntartd kezelés (?)




HELLP syndroma

Haemolysis, elevated |liver enzymes, and low platelet count
PEX indikacioja
Terhesseg terminalasat kovet6 24-72 6ra mulva is fennallo
tunetek, melyek konzervativ kezelésre nem javulnak
Postpartum eclampsiaval jaré forma

Ha TTP-t0l biztonsaggal nem kulonitheto el a terhesseg soran
és a magzat felaldozasa nelkul a terhesség nem terminalhato

TTP mellett szol a terhesség alatt:
Deficiens ADAMTS13 aktivitas
LDH/SGOT > 22*

Differencialdiagnoézis a terhesseég utan:
aHUS/TTP, ha nincs javulas néhany napon belll

* Kaiser SD et al: J Matern Fetal Neonatal Med 2012 Jul;25(7):1059-63.



Gammopathiak

hyperviszkozitas sy (> 4-5 cp): ./1B
prophylaxis Rituximab eldtt: 1./1C
myelomas ontvény nephropathia: 11./2B

paraproteinaemias polyneuropathia
IgG, IgA:  1./1B
IgM: 1./1C
myeloma multiplex: 111./2C

terapia refrakter kryoglobukinaemia I./2A
necrotizald bor vasculitis

szisztémas vasculitis

HCV-asszocialt kryoglobulinaemia (1A): 11./2B
(alfa interferon + ribavirin)



Type

[l
Mixed

Cryoglobulimenia

Composition Pathologic
Findings

-Monoclonal Ig  Alterations of
(IgG or IgM or underlying
IgA) disorder
-Self-
aggregation
through Fc
fragment

-Monoclonal IgM
(or IgG or IgA)
with RF activity
and polyclonal
Ilg (mainly 1gG)

Leukocytoplastic
vasculitis

B-cell expansion
with tissue
Infiltrates

Clinical
Associations

-Lympho-
proliferative
disorders

(MM, WM, CLL,
B-cell NHL)

-Infectious
(HCV)
-Autoimmune &
lymproliferative
disorders
-Rarely essential

Rheumatoid factors are antibodies (typically IgM) directed at the Fc portion of IgG

Ferri. Orphanet Journal of Rare Diseases. 3:25, 2008.



Type

-1
Mixed

1
Mixed

Cryoglobulimenia

Composition

Oligoclonal IgM
RF or mixture of
poly/monoclonal
IgM

Polyclonal
mixed Ig (all
Isotypes) with
RF activity of
one polyclonal
component
(usually IgM)

Ferri. Orphanet Journal of Rare Diseases. 3:25, 2008.

Pathologic
Findings

Leukocytoplastic
vasculitis

B-cell expansion
with tissue
Infiltrates

Leukocytoplastic
vasculitis

B-cell expansion
with tissue
Infiltrates

Clinical
Associations

-Infectious
(HCV)
-Autoimmune &
lymproliferative
disorders
-Rarely
essential

-Infectious
(HCV)
-More often
autoimmune
disorders
-Rarely
essential



Plazmacsere kezelés indikacidi IV: Neuroldgia

Guillain-Barre szindroma (GBS), felszallé paresztézia és parezis
(4-5 PEX).

Myasthenia Gravis (MG): ptosis, diplopia, izomgyengeség.
Acetylkolin receptor ellenes antitestet tavolitja el a PEX kezelés.
Myasthenias krizis prevencio, krizis allapotban és thymectomia
elott.

Neuromyelitis optica (NMO, Devic-szindroma): neuritis optica, acut
myelitis. NMO-1gG blokkolja az aquaporin-4 (AQP4) csatornat - 7
PEX

Kronikus inflamatorikus demyelinizacios polyneuropathia (CIDP)

Kronikus fokalis encephalitis (Rasmussen’s encephalitis): glutamat
receptor (GluR3) blokkolt, (anti-GIuR3 ). A PEX nmagaban vagy
iImmunglobulinnal kombinalva csokkenti az epilepszias rohamok
szamat, nincs szukség a hemisferectomiara.

Stiff Person szindroma (SPS) paroxizmalis rigiditas, izomspazmus.
Glutamic acid decarboxylase antitest (anti-GADG65), PEX
masodvonalbeli kezelés.



Akut Guillain Barre sy [./1A

e anti-gangliosid (GM1) antitest

e variansok: AMSAN, AMAN (GD1a,GD3), MFS
(GQ1b)...

e 1-es stadium: a beteg segitseggel a sajat
laban megall: 2 PEX

e 2-es stadium: a beteg segitség nélkul sajat
laban megallni nem tud: 4 PEX

e 3-as stadium: lelegeztetett beteg: 4 PEX

Alternativ terapia: IVIG
Post-1VIG kezeles: I11./2C



Kronikus gyulladasos demyelinisalo
polyradiculoneuropathia (CIDP) 1./1B

e anti-MAG antitest
e hazal Indikacios lista: max. 6 PEX

e sulyos esetben: 5 PEX 7-10 nap alatt, majd
fenntarto kezelés

e enyhébb esetben: 2-3 PEX/hét 2-3 hétig, majd heti
1-2 PEX 3 hétig

e Ujabban kis frekvenciaju, de kronikus kezeles

Alternativ kezelés: IVIG, ISU



Myasthenia

e Myasthenia gravis (anti-AChR ellenes
at)

krizis: 1./1B
thymectomia elott: 1./1C

e Lambert-Eaton myasthenias sy: 11./2C
(P/Q tipusu VGCC ellenes antitest)

Alternativ terapia: IVIG



Egyéb neurologiai indikaciok

N-methyl D aspartate receptor antitest encephalitis
./1C

Akut disszeminalt encephalomyelitis (MOG): 11/2C

Sclerosis multiplex (MBP, MOG, KIR4.1)
Steroid refrakter akut:  11./1B
Kronikus progressziv: 1ll./2B

Devic sy (neuromyelitis optica, AQP4). 11./1B
PANDAS (GABHS) exacerbatio: 11./1B
Sydenham chorea (GABHS): 111./2B
Rasmussen encephalitis (Glu-R3): [11./2C



Plazmacsere kezelés indikacioéi V: Egyéb
Borgyogyaszat: Pemphigus, myositis (egyedi engedely)
Anyagcsere zavarok/Gasztroenterologia: hyperlipidemia
(LDL-aferezis, sulyos hyperlypidaemiaban), homozigota
hyperkoleszterinémia esetéen PEX/14nap, akut necrotizalo

pancreatitisben 2-3 napig naponta, majd hetente egy, TG
rendez6deseig, fulminans majeléegtelenseg

Endokrinolégia: thyreotoxikus Krizis
Kardiologia:
Dilatativ cardiomyopathia (DCM)
idiopathias,
familiaris/genetikus,
virus és / vagy immuneredetd,
alkoholos / toxikus,

mas szivbetegseég, ahol a myocardium disfunkciojat nem
magyarazzak az abnormalis telédési viszonyok.



Anyagcsere

familiaris hypercholesterinaemia
LDL apheresis:
- homozygota: I./1A
- heterozygota: II./1A
plazmacsere: 11./1A

hypertriglyceridaemias pancreatitis:

fulminans Wilson kor: 1./1C
gombamergezes: 11./2C
Refsum betegseg: [1./2C
akut majelégtelenség: I11./2B

Hashimoto encephalopathia: 11./2C

111./2C



Plazmacsere kezelés indikacioi V: Egyéb (kardiolégia)
DCM-s betegek
25%-ban viralis genomok mutathatok ki a biopszias mintabdl
80 %-ban egy vagy tobb szivizom ellenes auto-antitest, ugy, mint
béta-1 adrenerg receptor
mitochondrialis antigén
adenosin diphosphat carrier protein
adenosin triphosphat carrier protein
M2 muscarin receptor
troponin |
DCM eszkozos és sebészi kezelésének lehetdségei:
revascularizacio
keringés tamogato készulek
Plazmacsere (PEX), Immunabszorpcio (I1A)
musziv
sziv transzplantacio



Sejt deplécio (cytaferezis)
Haemopoetikus dssejt terapia
Magas vérsejt szamok
Leukostasis
Sulyos kompresszios tuneteket okozé organomegalia
Fotoferezis

Cytaferezis |.

fehérvérsejt deplécio leényege, hogy csokkentse a nagyszamu sejt szétesésbdl szarmazo
toxikus reakcidok szamat. Megakadalyozza leukostasis kialakulasat, és ezaltal csokkenti a
citotoxikus kezelés mellékhatasait.

CML-ben WBC: 300G/L felett

CLL-ben WBC: 500G/L felett

Akut Leukémiaban 100% blaszt jelenléte mellett.
Cytaferezis II.

trombocyta deplécio: fenyegetd vagy manifest thrombosisos és vérzéses formakban. PLT
szam 1500 G/L feletti.

Cytaferezis lll.

periférias dssejtek gyljtése a haemopoetikus sejt terapia része. Feltétele, mind gyermek,
mind felnétt esetében, hogy a periférias vérben keringd CD34+ sejtek szama meghaladja a
20/mikrolitert.

allogén PBSC, (optimalis graft CD34+: 4-8x 10*6/recipiens tskq)
autolog PBSC (optimalis graft CD34+ 5-8x 10*6/tskQ)



Hyperleukocytosis

e Cellularis hyperviscositas (leukostasis)
AML > 100 G/l (M4, M5!11)
ALL > 400 G/l (?)
Myeloproliferativ syndromak > 300 G/I
Lymphoproliferativ syndromak > 500 G/

e Terapia indukalt cytolysis
Indukcids kezelés
Rituximab adasa

e [Terapia indukalt hyperleukocytosis
Ibrutinib alkalmazasa



Deplécios leukapheresis

Nincs randomizalt, kontrollalt vizsgalat.

Az irodalomban kozolt fvs redukcio mértéke csak 30-
60%, a kozolt adatok alapjan csak a korai mortalitast
csokkenti.

e Leucostasis: [./1B

e Prophylaxis:

ndukcios kezelesek [11./2C
Rituximab elott ?

brutinib kezelés elott es alatt ?




Leukapheresis kivitelezése

e Apheresis keszulek: Terumo Spectra Optia

e Cel a sejtszam csokkentése 50 G/| ala isovolaemias
korulmenyek kozott

e \Vorosversejt potlas elbtte soha, anaemia,
thrombocytopenia, coagulopathia rendezhet6 az
apheresis soran

OSS2ESEN
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Depléecidés thrombocytapheresis

e szOovodmenyes formak: 11./2C
e VEerzes
e thrombosis

e prophylaxis: 1Il./2C

o thr> 1500 G/ +

labor vizsgalattal igazolt
thrombophilia

terhesseég
mutét, coronariographia

e Cél: thr<600 G/I




Deplécids erythrocytapheresis / csere

A NEAK altal nem finanszirozott
beavatkozas! Helyette

INDIKACIOI:

o cellularis hyperviszkozitas
polycythemia vera 1./1B
secunder erythrocytosis 111.1C
herediter hemochromatosis 1./1B

o sarlésejtes krizis (vvs exchange) I./1C

e Dbabesiosis (vvs exchange) 11./2C

e malaria (vvs exchange) 11./2B




PBSC apheresis

Cél. Gssejt-transzplantacio
soran a csontvelOatultetes
Kiegeszitése vagy
helyettesitese

Mobilizalas:

e autolog
o kemoterapia + cytokin (G-CSF)
e cytokin (G-CSF)

e allogen (G-CSF)




PBSC graft elonyei

DONOR szamara
e Nincs szukség anaesthesiara
o Kenyelmesebb, ambulansan is végezhets
e Fenntartott antikoagulalas mellett is vegezheto

RECIPIENS SZAMARA

o Gyorsabb megtapadas, kevesebb szukséglet
Vérkészitmény
ATB
Korhazi apolas

e Gyorsabb immunrekonstitucio

e Nagyobb GVL (de nagyobb GVHD is)

e Nagyobb mennyiségu Ossejt gyljtheto

Autolég SCT: > 90 % PBSC gratft
Allogén SCT: >> 50 % PBSC gratft




Cytokin mobilizalas

e Valasztando szer: G-CSF
Filgrastim
Lenograstim
e DOozis: 10 ug/kg, napi 1- vagy 2 részletben
e CD34 csucs: 4.-5. nap
o Gyiljtées elkezdhetd: absz.CD34 értek > 20/uL
e G-CSF és apheresis kozotti id6: 3-4 ora
e |dOtartam:

idegen donor: max. 5 napig
egyeb donor: max. 7 napig

e Fvs max. 60 G/I, 3. naptol napi fvs kontroll



Kemoterapia és cytokin

Alkalmazas
Csak autolog

Kemoterapia
Arany standard: cyclophosphamide 2-4-(7) g/m?
Korkeép specifikus

MM Cyclo-Vel, DVT-Pace, EDAP, hd-Vep...

HD DHAP, VIM, Ifo/Nav, mini-BEAM, hd-Vep...

NHL | (R)DHAP, (R)IME, (R)ICE, Hyper C-VAD, hd-Vep...

AML | HD-Cytosar

Cytokin
G-CSF: 5-10 ug/kg/nap, napi 1 vagy 2 adagban (?)
min. 1 nappal a kemoterapiat kovet6en
G-CSF késleltetett adasa (4-7 nap)
Biosimilarek (Zarzio, Nivestim...)
Egyéb: peg-G-CSF, GM-CSF, SCF, IL-3...

CD34+ sejt csucs a periférias vérben: 8-16 nap
GyUjtés kezdése: CD34+ sejt > 20/uL és Fvs > 3 G/L



Fotoferezis (Photoapheresis: PAP, ECP)

e A kezelés otvozi a cytaferezist az UV
fenyterapiaval és extracorporalis
kemoterapiaval.

e limpho-mononuclearis buffy coat kivalasztas

e Buffy coat-hoz hozzaadjuk a 8-
methoxaselemet /8-methoxypsoralent

e UV fenyterapia
e CTCL, MF, GVHD, PSS korképekben (atopias
dermatitis, pemphigus)



Photopheresis (ECP) torténete

e Osi Egyiptom:

e Ammi majus: fényérzékenyseg

e 1903: Niels R. Finsen (Nobel dij)

e TBC-s bérjelenségek javulasa UV fényre
e Ammi majus: psoralen, 8-MOP

e 1940: Abdel M.EI Mofty (University of Cairo)
o vitiligo kezelése: 8-MOP + napfény




ECP ,kiprobalasa” CTCL-ben

e CTCL leukemias fazisa
o tulélés <3 év
e <1982: kezdetben leukapheresis heti 3x
szereny eredmeény, sok mellékhatas

e ,Feasebility study” of ECP (1982)
e 5bheteg: 2 CR, 2 PR, 1 NR

e FDA javaslatara ujabb vizsgalat Richard L. Edelson
_ Yale University
* 27/37 beteg javult School of Medicine

e FDA engedely CTCL-re 1988



Mycosis fungoides — Sezary sy

David R Waterhouse, MJA, 2007
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Sezary sy — ECP indikaciodja

CTCL — ECP kritériumok (U.K. 2008.) — 1st line teréapia!

e Major kriteriumok
Erythroderma
Stage Ill vagy IVA CTCL (szOvettani vizsgalattal igazolt)

e Minor kritériumok
Periférias vérben kimutathaté clonalitas
Periférias vérben Sezary sejt (> ly 10 %)
CD4/CD8 > 10

e Indikacio: 2 major + 1 minor kritérium

e Kontraindikacio
Psoralen allergia

Photosensitivitast okozo tarsbetegségek
Aphakia

Scarisbrick JJ: Br J Dermatol 2008:;158:659-678



ECP — egyéb indikaciok

e Tudo rejectio, BOS I1./1C

e Szivrejectio I11./1B, I1./2 A (prophylaxis)
e Progressziv systemas sclerosis

e Atopias dermatitis

e 1.tipusu diabetes

e Pemphigus

e Crohn betegseg

e Erosiv oral lichen planus



ECP elonyel

e Nem okoz szisztémas immunszuppressziot!

e ISU gyogyszerek (steroid sporolo hatas!)
csokkenthetOk vagy elhagyhatok a kezelés
mellett

e Elenyesz0 a mellékhatasa, kivalo eletminGseget
biztosit

e Nincs kumulativ toxicitasa

e Nem noveli a keés6bbiekben a b6r malignus
megbetegedéseinek a kialakulasat



MARS (Molecular Adsorbents Recirculating Systems) és
Prometheus (mumaj kezelés): hatékony maj detoxikalé
kezelések

e Prometheus (Frakcionalt plazma szeparacios
adszorpcio: FPSA és dialysis):

e EIsO lepésben: plazma szeparalas: az albumin vagy
annal nagyobb molekula filteren sulyu anyagok az
albuFlow filteren at, mig a toxinok stb. a nagy
affinitasu adszorbereken keresztul haladva
valasztodnak Kki.

e Masodik lepesben: Effektiv hemodialyzissel
eltavolitjuk a vizoldekony anyagokat, mint pl.
ammonia, urea, kreatinin



MARS® treatment kit

—type 1115/1—PrisMARS

Toxin removal

Water based humanbody

water-soluble non water-soluble
toxins toxins
(protein bound)
Binding site
related distribution

o Dialysis Albumin Dialysis
Filtration Plasma exchange
(unselective) (unselective)
Balance of Balance of
water-soluble protein bound
substances substances

l ;

MARS® Therapy

Adsorbents




LDL aferezis (DALI)

e DALI = Direct Adsorption of Lipoproteins

e Plazma szeparacio nélkul, azaz teljes vérbol
kepes LDL eltavolitasra poliakrilattal bevont
adszorber segitsegével.
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Egyeéb indikaciok

e Sepsis: 111./2B
e Meéergezesek: 111./2C



Hilda! Remember to unhook the patients
before discarding the tubing.
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A terapias kezelés mellékhatasai, szovodmeények

e enyhe elektrolit zavar,

e RR eses,

e [ItMmus zavar,

e allergias reakcio,

e PEX eseten sejt vesztes,
e EXit (0.05%)



Complications of PEX

Death (incidence 0.05%)

Citrate-induced hypocalcemia

e  Perioral or distal extremity tingling or paresthesia
e  Give calcium gluconate 1 g IV and calcium carbonate PO
Depletion coagulopathy with albumin

Thrombosis with albumin

e  Depletion of anticoagulant factors

Infection

e  Viral transmission with FFP

° Depletion of immunoglobulins with albumin

° May require infusion of IVIG

Anaphylactoid reactions to FFP

e  Fever, chills, urticaria, wheezing, hypotension
Atypical reactions to ACE inhibitors

e  Associated with use of Prosorba column
Hypokalemia

° Low potassium content of albumin

Alkalosis due to citrate

Aluminum toxicity

° High aluminum content in albumin solutions
Vitamin removal transiently

Chills and hypothermia if replacement fluid not adequately warmed
Hypotension (incidence 1.7%)

Drug removal

Kaplan. AJKD. 52:1180-1196, 2008.




I don't care what day it is.
Four hours is four hours.
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Koszonom a megtisztelo figyelmet!



