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REVIEW ARTICLE JIAM 2007; 8(3): 232-9

Therapeutic Apheresis — A Clinical Spectrum
Nagina Agarwal*, BB Gupta**, AR Singhal ***

Apheresis is a Greek word meaning “to separate” or Techniques of apheresis
“remove” ', Depending on the blood component being
1 Qentrifurstion — Intesmittent flow (IFC) and Gontinous
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Plasma exchange
(ITPE” or "PLEX")

(blood

removal or
exchange)

(blood cell apheresis =
removal or Leukapheresis

exchange) m,
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lotopLKA oTOoLXEL

PLASMA REMOVAL WITH RETURN OF
CORPUSCLES (PLASMAPHAERESIS)

FIRST PAPER

JOHN J. ABEL, L. G. ROWNTREE, and B. B. TURNER
Journal of Pharmacology and Experimental Therapeutics July 1914, 5 (6) 625-641,



loTOopLKA OTOLXELQ

Whole blood removal with RBC replacement
in the age of blood bottles

Blood remaval
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Plasma rermoval

Cantrifuge &
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with apinnl needle
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RBC replacemant
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Used to treat Waldenstrom’s hyperviscosity in 1956

63 yo man with Hb = 6.1, unit a day x 15 days

Courtesy Dr. Hess



loTOopLKA OTOLXELQ

Aminco Celltrifuge,
Glasgow, circa 197

IBM 2997 centrifuge,
uUcCsD, 1982

3

Membrane plasmafiltration,
ucsD, 1983
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Extracorporeal Blood Purification
Therapy
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displace cells patient



TexvoAoyia @iAtpwv (1)




TexvoAoyia giAtpwyv (2)




Evolution of membrane plasmafiltration

Modern hollow-fiber membrane plasmafiltration

on a CRRT machine

on the NxStage machine




AuvatotnteC

» Amnopadkpuvon pucloAoyLkoU mapayovTta ToU aipatoc mou
KUKAOOpel o€ avénuevn moocoTnTa, TTPOKAAWVTOC voonpen
Kataotaon otov acBevn f yia Aoyoug cUANOYNC

» Amnopakpuvon omoloudnmnote maBoAoyikoU N toékol popiou
TTOU UTTAPXEL OTO allpa elte o€ KUTTOPLKA popdn ELTE WG
TMPWTEIVIKO LEYOAOUOPLO TOU TTIAACUOTOC



How pure is your Blood?

Contaminants in the blood
can induce disease

v Endogenous toxins
v Exogenous poisons
v' Administered drugs
v Viruses
v Bacteria
v’ Antibodies/proteins
v Abnormal cells

i v Excessive water




AuvatotnteC

Adopa TOLKIALA VOO UATWV:

FALLOTOAOY LKA
Nevupoloyika
Nedbpoloykad .
>Peupatoloykad ;i

AMetafoAka @
FXELPOUPYLKA / LETAUOOXEVOEWV @t J! ,
>OyKoAoyLKa e
F\eppoTtoAoyLKA ey




AuvatotnteC

Adaipeon Kuttapwv:
»2UAN\oyn yia KaAun
avaykwv atpodooiag

FATIOLAKPUVON TIAOOAOY LKWV
HopPwV KUTTAPWV
vEpuBpokuttapwyv
(bpemavokuTTApLKN avoLuia,
g\ovooia, unapmneciwon)
vAeukokuttapwv (OA)
vAwponetoAiwy (LWSlomadnc
Bpoufokuttapwon)

AvTIKOTAOTOON MTAQCHATOG:
FATtopakpuvon dtadopwv
MPWTEIVIKWVY HoplwVv Tou
MTAAOLOLTOC:

vAvtiowpora
vIapampwteivec
vINapayovteg GAEYUOVAC
vD&ppaka, Tosivec
vAM\EC ouOLEC



TABLE L Prominent Indications for Plasmapheresis Therapy

Auto-antibody;

Thrombotic thrombocytopenic purpura (TTP), immune thrombocytopenic purpura (ITP), myasthenia gravis (MG), Guillain-Barré
syndrome (GBS), neuromyelitis optica (NMO), anti-GBM glomemulonephritis (and Goodpasture’s syndrome). ANCA-associated
glomerulonephritis (and Wegener's granulomutosis ), antiphospholipid cnisis, ete.

Probable auto-antibody;
Chronic inflammatory demyelinating polyradiculboneuropathy (CIDP), multiple sclerosis (MS), etc.
Antigen-antibody complexes;
Hepatins C vasculitis, systemic lupus ervthematosus, eic.
Aldlo-antibody:
Transplant sensitization, transplant rejection (humoral), transfusion reactions, etc.
Paraproteins:
Waldenstrom s, hyperviscosity, light-chain neuropathy, light-chain glomerulopathy, myeloma cast nephropathy, eic.
MNon-1g proteins:
Focal segmental glomemlosclerosis (FSGS)
Endogenous oxins:
Hypercholesterolemia, liver failure, systemic inflammatory response syndrome (SIRS), etc.
Aranita {mushroom), druE-.e, eic.




The spectrum of autoimmune disease

Organ Specific Autoimmune Diseases

& & & & & & & & % & &

Graves Disease
Hashimoto Thytreoiditis
Diabetes Type |
Goodpasture Syndrome
Pernicious Anemia
Primary Biliary Cirrhosis
Myasthenia Gravis
Dermato-/Polymyositis
Vasculitis

Rheumatoid Arthritis
MCTD

Scleroderma

SLE

( Thyroid: TSHR Abs, TPO Abs)

( Thyroid: TPO Abs, Tg Abs)

( Pankreas: GAD Il Abs, 1A2 Abs, ICA)
( Kidney: GBM Abs)

( Stomach: Parietal Cell Abs)

( Liver, Bile: AMADS)

( Muscles: AChR Abs)

( Skin / Muscles: Jo 1 Abs)

( Vessels: ANCA)

( Joints: CRP, RF, RAJ3 Abs, Sa Abs)
( RNP Abs)

( Sci 70 Abs, CENP Abs, PMScl Abs)

( ANA, Cardiolipin Abs, Beta 2 GP | Abs)

Multi-systemic Autoimmune Diseases



TABLE 1. Autoimmune Diseases with Well-Characterized Autoantibodies that are Treated with Plasmapheresis (Partial List)

Autoimmune disease Aulpantibodies react with Refs
Thrombetic thromboc vtopenic purpura (TTP), ADAMTS13 (von Willebrand factor protease) 21
sporadic type
Myasthenia gravis, classic 1ype Acety lcholine receplor 8
Myasthenia gravis, MuSK type Musc le-specific kinase R
Guillain-Barre syndrome Neuronal gangliosides: 16
(1) Miller-Fisher varianmi (1} GQlb
{2) other varants (2) GM1, GM1b, GD1a, GaINAcGDIa, GD1b, GD3, etc,
Newromyehts optica (Devic's disease ) Aquaponin 4 4.5
Stff-person syndrome and related neuropathies Glutarmic acid decarboxylase (GADGS antigen) 9
Anti-GBM glomerulonephritis (GN), including Alpha-3 chain of collagen type IV 12
Goodpastune”s syndrome
ANCA-associated GN (focal necrotizing GN, Myeloperoxidase (MPO), proteinase 3 (PR3), 713
microscopic polyangiitis, Wegener's granulomatosis)  other lysosomal antigens, possibly lysosomal membrane protein 2 (LAMP2)
Idiopathic dilated cardiomyopathy Cardiac beta-1 receptors and candiac myosin 10




Russian ad on the internet | MEMBRANOQUS
PLASMAPHERESIS REVERTS
YOUR YOUTH AND HEALTH

Thousands of unnecessary and even of foxic matters
penetrates constantly into a human body with nutntion, water
and air 1 resulls in weakering of protection and comection
systemns: detoxification, iImmunodefence, remaving. An
organism s not able any more to tear a vicious circle even
with the help of medicines, thal resulls in many chromc and
incurable diseases

Plagriaphaiess playe 50 exclusive ol as the mosl radical
resort of improvement of an internal environment of a man
by the direct blood cleaning

Quite often plasmapheresis is espacially effectrve, for
example, in narcomania treatment | or in some cases has no
aiternatne af all, for instance for non-drugs loxicosis
treatment for pregnant women. [read more]

Unfortunately, part{long) time this procedure was nol a
wide spread occurance due to its high cost, equipment
and the process complexity , lack of cheap and sffective
disposable systems.

THE POWER OF BLOOD

* NEW TECHNOLOGIES IN
THE EFFERENT THERAPY Courtesy Dr. Hess
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Amouoia evidence-based evbeifewv Tnc OA yLati:

FAdopd o€ Voo LaTo/KOTAOTAOELC OTIAVLAL

F2E OLPKETA TIOPOALUEVOUV AYVWOTOL TIBOYEVETIKOL pLnXaviopol
Bopewc naoyovtec acbeveic

AVleAETEC IOV peuvoulyv ta dedopeva eivatl cuvOwWC YaUNANC
amodelKTIKNC tkavotntac (Atyec RCT)



Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of
randomised controlled trials

Conpndoony 08 Sonnthy, [ill 1* Pl

Parachutes reduce the risk of injury related to gravitational fall, but their efficacy has
not been proved by randomized control trial.



[eploplopol

Amouoia evidence-based evbeifewv Tnc OA ylati:

FAdopd o€ Voo LaTo/KOTAOTAOELC OTIAVLAL

F2E OLPKETA TIOPOALUEVOUV AYVWOTOL TIBOYEVETIKOL pLnXaviopol
Bopewc naoyovtec acbeveic

AVleAETEC IOV peuvoulyv ta dedopeva eivatl cuvOwWC YaUNANC
amodelKTIKNC tkavotntac (Atyec RCT)

FEEOTOULKEV LEVEC TIEPUTTWOELC

FAVTLIKPOUOUEVO. OTIOTEAECUOTO LE OUXVEC OLVOOEWPINOELC
FEMeWpn vtootnpLEng kat LTTOSOUAC TNC Epeuvac SleBvwe
Aleploplopéva povteAa og elpapatolwa

»Kootocg epapoync

AH1EPLOPLOUEVOC APLBUOC KEVTPWV TIOU £XEL TN duvaTtotnta va
NMPOCPEPEL AUTEC TLC OEPATIEVUTIKEC ETILAOYEC



[eploplopol

Kivbuvol dtadikaoioc OA amo:

FAYYELOKN TIPOOTIEAOON
FAvnnéila

FEEwowpatTiki KUkKAodopla
FALAAU O AVTLKOTAOTOONC

[eVLKA OL AVETILOU UNTEC QVTLOPAOELC:
>Kupolivovtol oo 4.75-17%

FTIEPLOCOTEPEC NTILEC KAl EVKOAA SLOXELPLOIUEC
>Ovnolpotnta mou avadepetol ival xapnAn



EvOeléelc

Mo va kaBoploBouv armatteitadl:
Kataypadn twv neputtwoewyv (EOvika diktua kataypadnc)
FA\leveépyeLla avadpouLKwy HEAETWY 0To eUpU pAcHA VOO ULATWV

FZUVTOVIOMOC, ouvepyaoia Kt avtaAlayn mAnpodoplwv OAwWV TwV
EUTIAEKOUEVWV ELOIKOTNTWY O Taykooulo emninedo (Maykooulog
Opyaviocpoc Adaipeonc - World Apheresis Association - WAA,
Apepikavikn Etalpeia Adaipeonc - American Society for Apheresis
— ASFA)



Journal of
Clinical Apheresis

Special lssue
Clinical Applications of Therapeutic Apheresis:
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(1nical Apheress Journal of Clinical Apheresis 31:149-338 (2016)
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Guidelines 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

Joseph Schwartz,' Anand Padmanabhan,” Nicole Aqui,” Rasheed A. Balogun,*
Laura Connelly-Smith,” Meghan Delaney,® Nancy M. Dunbar,” Volker Witt,®
Yanyun "|n".\‘u,ﬂl and Beth H. Shaz' 19"

'Department of Pathology and Cell Biology, Columbia University Medical Center, New York, New York
“Blood Center of Wisconsin, Department of Pathology, Medical College of Wisconsin, Milwaukee, Wisconsin
*Department of Pathology and Laboratory Medicine, Perelman School of Medicine, Universily of Pennsylvania,
Philadelphia, Pennsylvania
‘Division of Nephrology, University of Virginia, Charlottesville, Virginia
*Department of Medicine, Seattle Cancer Care Alliance and University of Washington, Sealtle, Washington
®Bloodworks Northwest, Department of Laboratory Medicine, University of Washington, Sealtle, Washington
"Department of Pathology and Laboratory Medicine, Dartmouth-Hitchcock Medical Center, Lebanon,
New Hampshire
fDepartment for Pediatrics, St. Anna Kinderspital, Medical University of Vienna, Vienna, Austria
“Bloodworks Northwest, Department of Laboratory Medicine, Yale University School of Medicine,

New Haven, Connecticut
""New York Blood Center, Department of Pathology
""Department of Pathology and Laboratory Medicine, Emory Universilty School of Medicine, Atlanta, Georgia



lornal o
Clinical Apheresis

KateuBuvinplec odnyiec

» JUVOALKA 87 aoBgvelec oupmeplAapBavovtal Ot CUCTAOCELS TNC
ASFA KL aadpopoUV OAEC TIC TEXVIKEC BeparmevuTIknG adaipeong

» Noyw VEwv 6edopévwyv otnV Katovonon tng moboyEvelog Tou
aturtou HUS kot tou HUS, oL ovtotnNTEC UTEC LETOVOUAOTNKAV OF
BpouBwtikn pKpoayyelomabela odpellopevn oe SucAeltoupyia
TOU OUMMANPWHOTOC Kol OpopBwTtlkny pIKpoayyelomabeLa
gmayopevn amno tn Shiga toéivn avtiotowa

» 14 véa voonuata cupneplAndOnkav otnv €kdboon tou 2016
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.= TABLEL New Diseases Included in the JCA Special issue
e A 2016

I. Atopic (neuro-) dermatitis (atopic eczema), recalcitrant

2. Cardiac neonatal lupus

3. Complex regional pain syndrome

4. Erythropoietic porphyria, liver disease

3. Hashimoto's encephalopathy: Steroid-responsive encephalopathy
associated with autoimmune thyroiditis

6. HELLP syndrome

7. Hematopoietic stem cell transplantation, HLA desensitization

8. Hemophagocytic lymphohistiocytosis; Hemophagocytic
syndrome; Macrophage activating syndrome

9. N-methyl D-aspartate receptor antibody encephalitis

10. Prevention of RhD allloimmunization after RBC exposure

11. Progressive multifocal leukoencephalopathy associated with
nataluziamab

12, Pruritus due to hepatobiliary diseases

13. Thrombotic microangiopathy, coagulation mediated

14. Vasculitis




Journal o
Clinical Apheresis

Katnyoptlec evdeléewv

_..gﬁ"

| : Noonpata orou n OA Bewpeital Bepareio 1 ypor L LA
LLovn 1 o€ cuvOUOOHO HE AAAEC BEPATTEVUTIKEC TPOCEYYLOELG
Il : Noonuota omou n OA Bewpettal Ospareio 2" ypOoLNG
LLovn r o€ ouvOUOOUO HE AAAEC BEPATIEVUTIKEC TPOCEYYLOELG
11l : Noonpata ormou o poAog tng OA dev €xeL BepeAlwOeL.
E¢atouikevon Beparmelag

IV : Noonuoata orou Baoetl BLpAoypadikwyv avadopwv n OA
ExeL SokLpaoBel kal xel amodeyBel avamoteAeoUATIKA
n/ko emPAapPric. ANTENAEIZH lMNa va o0&l amatteital
eLOLKN €yKpLoNn oo appodlo popea



il heress U OTNUOL TUELVONONC CUOTACEWV avaioya
' LE Tov BoBuO ammodELKTLKNC LKAVOTNTOC

Grade 1A : loxupn cvotaon pe vPNANC TOLOTNTOC ATTOOELKTIKN
Lkavotnta — epappoyn otnv mAsoPndia xwplc emipuAaén

Grade 1B : loyupn ovotaon LLE HEONC TTOLOTNTAC ATTOOELKTLKN)
Lkavotnta — epappoyn otnv mAsoPndia xwplc emipvAaén

Grade 1C: loxupn ovotaon He XapunANRCg N oAU XotUNANG moLOTNTOC
Ao OELKTIKA LKavoTNTa — edpappoyn aAAad e mibavotnta
avaBewpnong

Grade 2A: AdUvapun cuotaon He LPNANC TTOLOTNTOC ATTOOELKTIKN
LkavoTnta — BEATLOTN €TLAOYN avAAOYyO CUYKEKPLULEVEC CUVONKEC
Grade 2B: Aduvoun cuoTaon LE HEONC TTOLOTNTAC ATTOOELKTLKN)
LkavoTnta — BEATLOTN €MLAOYN aVAAOYO CUYKEKPLUEVEC CUVONKEC
Grade 2C: AdUvapun cuotaon KE XapnAng n moAL xanANRg moLoTNTOC
ATtOOELKTIKA LKAVOTNTA — AAAEC ETILAOYEC IIPETIEL VA €€eT0O0UV WG
TILO KATAAANAEC
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Katnyopla | evdeiéelc mhaopadaipeonc

AT

Guillian — Barre) wc¢ apxwkn Bepameia mpwv T YOpPNynon
urtepavoonc y-odatpivng (emimedo 1A)

» Otela nratikn avenapkela (TPE vPpnAwv oykwv-eminedo 1A)

» Xpovia  pAeypovwdne amopueAVwWTLIK  ToAuplloveupitida
(emtimebo 1B)

» Taxewc eEeAlooopevn omnelpopotovedpitida mouv oxetiletal e
ANCA avtiowpata (ertimedo 1A otav anatteitat AK kat eminedo
1C og dtaxutn kuPeAdKN alpoppayia)

» 20vOpopo Goodpasture (anti-GBM disease) (eminedo 1B otav
dev amatteitat AK kat eminedo 1C oe dwaxuvtn kuPeAldkN

aLpoppayia)



Jourmal o
Clinical Apheresis
= Katnyopla | evdeiéelc mhaopadaipeonc

AT

» Otela dAeypovwdne amopveAlvwtik moAuplloveuvpitidba (2.
Guillian — Barre) wc¢ apxwkn Bepameia mpwv T YOpPNynon
urtepavoonc y-odatpivng (emimedo 1A)

» Otela nratikn avenapkela (TPE vPpnAwv oykwv-eminedo 1A)

» Xpovia  pAeypovwdne amopueAVwWTLIK  ToAuplloveupitida
(emtimebo 1B)

» Toxewc eEeAlooopevn omnelpopatovedpitida mouv oxetiletal pe
ANCA avtiowpoarta (entutedo 1A otav anatteitatl AK kat eminedo
1C og dtaxutn kuPeAdKN alpoppayia)

» Juvopopo Goodpasture (anti-GBM disease) (eminedo 1B otav
dev anatteitat AK kat eminedo 1C oe Swaxutn kuPeAdkN

aLpoppayia)



(linical Apberesis
Katnyopla | evdeiéelc mhaopadaipeonc

» Ynotpomn oto VvedplKO poOoxeupa Eotiakng TUNUOTLKAG
rielpopoatovedppitidac (FSGS) (emimedo 1B)

» ZUVOpPOUO UTIEPYAOLOTNTOC OF HOVOKAWVLKEC YOUMATIAOELEC
Otav  umapyouv ocupmtwpata  (emimebo  1B)  kat  wg
NMPOPUAAKTLKO METPO MPLV TN Xopnynon rituximab (emimedo 1C)

» Metapooyxevon Amatoc amod (wvta d0tn pe acvupBatotnta
opadoc ABO (emimedo 1C)

» MuaoBévela Gravis peonc n peyaAnc Papuvtntoc (emimedo 1B)
KoL tpv Bupektopn (eminedo 1C)

» EykedaAitida mpokaAoUpevn amd avIoOWHOTO E£VAvIlL TOU
vrtodoxea tng N-methyl D-aspartate ( eminmedo 1C)

» MNapampwWIEIVOLULKEC OTTOUUEAVWTIKEC VEUPOTIAOELEC/ XPOVLEC
ETUKTNTEC QTTOULUEALVWTLKEC TTOAUVEUPOTIAOELEC LLE
KukAodopouvta IgA kat IgG (emtimedo 1B) kat IgM (emtimedo 1C)
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Katnyopla | evdeiéelc mhaopadaipeonc

- A
b

» Ynotpomn ot0 VvedPKO pOoxeupa Eotiakng TUNUOTLKAG
>rielpapoatovedpitidac (FSGS) (emimedo 1B)

» ZUVOpPOUO UTIEPYAOLOTNTOC OF HOVOKAWVLKEC YOUMATIAOELEC
Otav  umapyouv ocupmtwpata  (emimebo  1B)  kat  wg
NMPOPUAAKTLKO METPO MPLV TN Xopnynon rituximab (emimedo 1C)

» Metapooyxevon Amatoc amod (wvta d0tn pe acvupBatotnta
opadoc ABO (emimedo 1C)

» MuaoBévela Gravis peonc n peyaAnc Papuvtntoc (emimedo 1B)
KoL tpv Bupektopn (eminedo 1C)

» EykedaAitida mpokaAoUpevn amd avIoOWHOTO E£VAvIlL TOU
vrtodoxea tng N-methyl D-aspartate ( eminmedo 1C)

» MNapampwWIEIVOLULKEC OTTOUUEAVWTIKEC VEUPOTIAOELEC/ XPOVLEC
ETUKTNTEC QTTOULUEALVWTLKEC TTOAUVEUPOTIAOELEC LLE
KukAodopouvta IgA kat IgG (emtimedo 1B) kat IgM (emtimedo 1C)



-

Katnyopla | evdeiéelc mhaopadaipeonc

» lMpoioloa moAveotiakn Asukoeykepaomabelor oxeTl{OMEVN HE
xopnynon natalizumab (emtinebo 1C)

» Nedpkn petapooxevon pe cuppBatotnta ABO (cuvduaoTtikd pe
avooomnpooppodnon) oe ofela amoppupn EapTWUEVN IO
avtilowpota (emimedo 1B) kat ywa oamnevaicOntomnoinon o€
nepumttwon (wvta dotn (emninedo 1B)

» Nedpkn petapooxsvon pe acvppatotnta ABO (ouvOuaoTika Ue
avooomnpooppodnon) ywa amevalcOntonoinon o€ meplmtwon
(wvta 60tn (eminebo 1B)

» OpouBwrtikn LLLKpOoayyELOTIAOE LA AOyw aPOUGCLOC
OQUTOOVTIOWHATWY EVAVTL TOU Ttopayovta H Tou cUImANpwWHATOq
(emtimebo 2C)

» OpouBwtikn HKkpoayyelomaBela Aoyw ANPnc tikAormidivng
(emtimebo 2B)

» OpouBwrtikn OpopBormevikn Mopdupa (emtimedo 1A)

» KepauvvoBoloc voooc tou Wilson (emtimedo 1C)



fumal 4

[imical &

A

Jhetec

Katnyopla | evdeiéelc mhaopoadaipeong

» [Mpoiovoa moAveotiokn AsukoeykedaomdBela oxetllopevn He
xopnynon natalizumab (emtinebo 1C)

» Nedpkn petapooyevon pe cupBatotnta ABO (ouvduaoTtika pe
avooomnpooppodnon) oe ofela amoppupn €EapTWUEVN OTO
avtiowpoato  (emimedo 1B) kol yia amnevalcBntomnolnon o€
nepuntwon (wvta dotn (emninedo 1B)

» Nedpkn petapooyevon pe acvpfoatotnta ABO (ocuvduaoTika pe
avooompooppodnon) ywa amevalcOntonoinon oe TMepLMTWON
(wvta 6otn (emimebo 1B)

» OpouPwTkn LLKpoayyeLloTtaBeLa AOYW TIaPOUGCLOC
OQUTOOVTIOWHATWY EVAVTL TOU Ttopayovta H Tou cUImANpWHATOG
(emtimebo 2C)

» OpopBwTtikn HwKpoayyelomaBela Aoyw ANPNnc tkAomidivng
(emtimebo 2B)

» OpopBwtikn Opopuforevikn Nopdupa (emimedo 1A)

» KepauvvoBohoc voooc tou Wilson (emtimedo 1C)



Katnyopla IV evdeiéelc mhaopadaipeonc

» Zuotnuatikn apuvAosidwon (emninedo 2C)

» AvaotoAelc  mopayoviwv  mnénce  pe  StapecoAdapnon
aAloavtiowpatwy (eminedo 2C)

» Aeppatopvooitic — moAvpvootrtic (emimedo 2B)

» 20vOpopo HELLP mpLv tov toketo (emimedo 2C)

» MNapampwWIEIVOLULKEC OTTOUUEAVWTIKEC VEUPOTIAOELEC/ XPOVLEC
ETUKTNTEC ATIOUUEAWVWTLKEC TTOAUVEUPOTIAOELEC OE TTOAVEOTLOKN
KvNTLKn veupornaBeta (eminedo 1C)

» Wwplaon (entinedo 2C)



Katnyopla IV evdeiéelc mhaopadaipeonc

» Nedpkn petapooxevon pe acvppatotnto ABO (ocuvduaoTtikd
LLE avooompooppodnon) o€ TEPIMTWON TTWHATIKOU 801N
A,/A,B og B An1tTn Kat xapnAo titho avii-A (eminedo 1B)

» Nedpitda tou ZEA (emtinedo 1B)

» OpouBwtikn MIKpoayyelonaBewa Aoyw ANPng gemcitabine
quinine (emimedo 2C)

» OpouBwTtlk HKpoayyelomaBela emayopevn amo Tt Shiga
toélvn pe amouoia coBapwv VEUPOAOYIKWY OCUUITTWHATWY
(emtimebo 1C)

» 16lomadnc olwdnc moAvaptnpitida (eninedo 1B)
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» Nedplkn) petapooysvon pe acvppatotnto ABO (ouvduaoTtikd
LLE avooompooppodnon) o TEPUTTWON TTWHATIKOU 60Tn
A,/A,B oe B Anmtn kat xapnAo titho avti-A (emninmebo 1B)

» Nedpitidbo tou ZEAN (emtimedo 1B)

» OpouBwtikn MIKpoayyelonaBewa Aoyw ANpnc gemcitabine
quinine (emimedo 2C)

» OpouBwTtlk HKpoayyelomaBela emayopevn amo Tt Shiga
toélvn pe amouoia coBapwv VEUPOAOYIKWY OCUUITTWHATWY
(emtimebo 1C)

» 16lomadnc olwdnc moAvaptnpitida (eninedo 1B)
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Fig. 3. 'The ASFA category indicaiions and the recommendation grade in the JCA Special [ssue 2016.
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AfloAoynon aocBevouc vrtoPndlou yio OA

- . R

NAOlIKH: Baon tng¢ tekpunplwwpevne n mbavng Stayvwong Kol TNe
nopovoac vooou armoteAel n OA evUAoyn emloyn? BiBAloypadika
dedopeva. Kivbuvol Tou ouyKekpLlpevou acBevouc armo tnv dtadikaoia
2YNEMEIEZ: emibpaocn otn ouv-voonpotnta kot Aoutl aywyn (Kt
avtiotpoda)

TEXNIKA OEMATA: Tumoc¢ avtutnéiog, SloAvpata ovTlkataotoongc,
QlYVELOLKI) T(POOTIEAQLO, OYKOG

OEPATMEYTIKO ZXEAIO: AplBuoc kot/ry ouxvotnta cUVESPLWV

KAINIKA KAI/H EPTAXTHPIAKA KATAAHKTIKA ZIHMEIA: Amnotipnon
QTTOTEAECUOTLKOTNTAC KOl KpLTApLa amodaong SLoKOTNG

XPONOZ KAI TOMOZ: Evbevdelypevocg Xpovoc evapéng avaloyo KALVIKAC
KATAOTAONG Tou acBevou g Kal xwpog apoxne Bepareiac.

MBavotnta Kat duvatotnta Stakoutdng
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Reguest for
therapautic
apharasis
procedurse

¥
Evaluate patient

(histary, physical

Exanm,
assessment, and

pr)
¥

Iz there an IRB

: approved
-protocol for TA
Im your facility?

M

1} Is the patient presentation simikar to those reported in the literature? |s the considered

diagnosis the most likely diagnosis?

2) Have the usual, standard treatment options either failed or are contraindicated in this
patient?

1 3) Are there alternative treatments reparted in the itarature of equal afficacy as apheresis
which may be less invasive, less axpansive, or hawve maore supporting evidanca?

4) Will treatment harm the patient? What is the risk/benefit ration in the specific patient
setting with consideration of comorbidities and ongaing therapy?

Therapeutic apheresis procedure according o the
YES p facility study protocol, Follow inclusion and exclusion
criberia.

ASFA Guidelines

Madified from: Shaz BH, Winters JL, Bandaranko
M, Szcrepiorkowski ZM. How we approach an
apheresis request for category 1, category IV, or
non-categorized indication, Transfusion

2007 4719631971,
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Consider the following: 1} volumae siohes
of I palienl, I} canSovasoaar stabisly,
3 vaicular sttaas, 4) risk of indwaling

caniral vercus Bicess. 5) impact of

Aphamats on alhar irestmant modaitios,

B) rermoval or e racions with concurment
mscations, and T} efect on accuracy of
dingroabc ety

UNFAYDSRABLE

FAVORABLE

Decids an the
ITRCT D
numbed of
procedurns wih
el Bdicey -l pian

Approach to Category | Indications

Modified from: Shaz BH, Winlers JL, Bandarenko
M, Srcrepiorkowski ZM, How we approach an
apheresis raquest for categony |11, category IV, or
non-calegorized indication, Transfusion
2007;47:1863-1871.



Approach to Category Il Indications

Categery Il
¥
s SraLana
NO Hravagy haan
| trind?
Irihate frsd-line
Thanagy
¥ YES
e Modified from: Shaz BH, Winters JL, Bandarenko
thanapy ffed of g M, Szczepiorkowski £ZM. How we approach an
is adunct tharapy vES apheresis request for category Il category IV, or
indicabed?- non-categorized Indication. Transfusion

v S007.47:1863-1871,
ks Gontidar the folowing: 1) vokume steius
L) of the patient, 2) eardovmacuar skabsity,
3) vEsculnr senega, 41 ris of indwalling
Treat wiih Artne | canrad vencus acoess, 5) impact of i
i Sphiraais o o estmenl roddies,
B} removal or interachors with concurrer©d
medications. and T} efiact on mocuracy of

ciagnostn et
|
* RimiDakedt
UNFAVORABLE FasTIHARLE
Analysis
¥ ) T
Decde on #e
Deny e request | mas! EpnEriaio
for Fernpeutic number of
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| e tobow-up plan



Approach to Category lll Indications

Categary 1l
¥
What 5 the
A, 2B, or 2C Rscommendalian
Grade?
1c
- ¥
Evaline T
_ e 14 or 18
therapies as woll mnabie that
as patient vales supports use? Modified from: Shaz BH, Winters JL, Bandarenko
M, Szczepiorkowski ZM. How we approach an
vES apheresis request for category Ill, category IV, or
v non-calegorized indication, Transfusion
Consider the followng: 1) volume stabs 2007;47:1963-1871,

of the patient. 2] candiovascular stabiily,
A} vasoular access, 4) risk of indwelling
.‘ﬂlﬁ'ﬂ YR BiAEL 5] mpacd of
aptEmess on other reatment modalities,
B} remowal of meradhons with concurment
madications, and T) affect on accumey of

diagrostic 1nsis.
b
Fesk'Babeafi

F. F
UNFAVORABLE Arm) AVORABLE

T ; ¥ 3

Decide on the
Deny the request mosl approprale
for thampatic nirmbe of

apheresis procodunes with

e Toliow-up plan
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Approach to Category IV Indications

Wihat is

ST

14

14, 18, 1C,
24, ar I8

EUppen yEaT

YEE

¥
Consider the folowing: 1) volumas stabhrs
of tha patier, 7} cardiovascuiar stabilly.
3) wascular access, £} sk of indsaling
el wances pesnes. S irepaed af
aphenesis on odher ireatment modalfos,
B] removal or intoradtions with conourmant
| madicabions, and T} ofect on ecoumcy of
diagnashc hesgis
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FAVORABLE
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Maodified from: Shaz BH, Winters JL Bandarenko
M, Szerapiorkowski ZM. How we approach an
apheresis request for category lil, category |V, or
non-categorized Indication. Transfuzion
2007:47:1963-1871.



Approach to Uncategorized Indications

Uncategorized

Evaluate available
[iberatung

;

Apply modified
Meleod's criteria

3 Y

Consider the following: 1) volume status
of the patient, 2) cardiovascular stability,
3) vascular accoss, 4) risk of indwelling
central venous access, 5) impact of
aphentsis on ather trealmant modalitias,
6) removal or interactions with concurrent
medications, and T) affect on accuracy of

diagnostic bests
¥
UNFAVORABLE - Fesiobabely FAVORABLE
T Y
Decide on the
Deny the request most appropriale
for therapeutic number of
apheresis procedures with

the follow-up plan

Modified from: Shaz BH, Winters JL, Bandarenko
M, Szezepiorkowski ZM, How we approach an
apheresis request for category |11, category IV, or
non-categorized indication, Transfusion

2007 .47.1863-1971.



Apheresis vs. No Apheresis

McLeod's
Evidence cntena Explanation
Mechamsm “Plausible The current understanding
Pathogenesis™ of the disease process
supports a clear rationale
tor the use of therapeutic
apheresis modality.
Correction “Better Blood™  The abnormality, which makes

Climical Effect

therapeutic apheresis plausible,
can be meamngfully
corrected by als use.

“Perkier There 1s a strong evidence

Patients™ that therapeutic apheresis
confers benefnt that s

clinically worthwhile, and
not just statistically signmificant.,




Approach to Uncategorized Indications

Uncategorized

Evaluate available
[iberatung

;

Apply modified
Meleod's criteria

3 Y

Consider the following: 1) volume status
of the patient, 2) cardiovascular stability,
3) vascular accoss, 4) risk of indwelling
central venous access, 5) impact of
aphentsis on ather trealmant modalitias,
6) removal or interactions with concurrent
medications, and T) affect on accuracy of

diagnostic bests
¥
UNFAVORABLE - Fesiobabely FAVORABLE
T Y
Decide on the
Deny the request most appropriale
for therapeutic number of
apheresis procedures with

the follow-up plan

Modified from: Shaz BH, Winters JL, Bandarenko
M, Szezepiorkowski ZM, How we approach an
apheresis request for category |11, category IV, or
non-categorized indication, Transfusion

2007 .47.1863-1971.



“You do what you can, with what you have, where you

LYy

dre.
Theodore Roosevelt




