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Texvikn €EWOWPATIKNG KABapong Tou aipatog yla TNy amopdkpuvon:

» MaboAoylKwWV CTOIXEIWY TOU TTAACHATOC: AVTIOWHATA, AVOCOCUUTAEYHaTa

» DUCLOAOYIKWY OTOIXEIWY TOU MAAOHATOC TTOU AVIXVEUOVTAL OE AUENHEVEC TTOCOTNTEG: ALTTIOL

Pathologic .
substance Diseases
Immunoglobulins Hyperviscosity syndrome
Waldenstriom macreglocbulinemia
Multiple myeloma v
Autoantibodies Myasthenia gravis > OUGlSQ IJE MB >1 50000 D
Anti-GBM antibody disease i i i i A
Systemic lupus erythematosus > OUG[SQ IJE USYCO\O XpOVO nulcﬂag Z ng
Systemic vasculitis
Factor VIII inhibitors > OUGI'.SQ ME TO&[KéTI’]TC[
Thrombotic thrombocytopenic purpura
Lipopreteins Hypercholesterclemia
Circulating immune Immune complex glomerulonephritis
complexes Systemic lupus erythematosus
Systemic vasculitis
Protein-bound substances | Thyreid storm
and toxins Amanita phalloides toxins

Revisited from Uptodate



O poAoc tnc NMAaopadaipeong
oTNV ATTOUAKPUVON OUCLWV

BUN |Creatinine VitB12 |B2-microglobulin KL|ght Chain Mlght Chain

006 0113 135 118

Small Molecules Middle Molecules

160 950

Large Molecules

TherapeuticPlasma
Exchange

Hemodialysis:
Diffusion Clearance

Hemofiltration: Convective Clearance
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Ne@pikeg Noool Katnyopia Mn ve@pikeg Nocol

s Anti-GBM | (standard primary therapy) o TTP

% RPGN Il (supportive therapy) % MuaocBsvela Gravis
s HUS lll (evidence of benefit -unclear) <+ CIDP

o TTP I % GBS

% ATOpplYn VEQPLKOU HOCXEUPATOC IV (no current evidence- benefit) < Makpoo@alpivatpia
% Ameuaicbntomoinon umownglou Waldenstrom'’s

ANTITN HOCXEUPATOC Il
% Ymnotpomnn FSGS
% Kpuooc@alpivatpia 1l
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Double Filtration Flasmapheresi Plasma Adsurptiu

.

Asahi Kasei Medical Co



YIPA ANTIKATA2ZTA2H2

< 5% albumin
<« FFP
< Crystalloids, e.g. 0.9% saline, ringer lactate




ANTITTHKTIKA

Blood from patient

<~ Heparin

+Citrate
. ACD-A
. ACD-B

Janssens et al, European Oncology & Haematolo
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FFP/ AABOYMINH/
AABOYMINH/KPYZTAAAOEIAH KPYZTAAAOEIAH FFP

% YnaoBeotaipia emayopevn amo < YmokaAlaipia % Ava@UuAaKTIKn

KITPIKA avtidpaon
% YmaoBeotiapia
» MetaBoAIKN aAKAAwoN * Kvidwon
ETTAYOHEVN ATIO KITPLIKA % Meiwon mapayoviwy mnéng
+» TRALI
% EmumAoKEC ayyelakng % Meiwon avocoo@alptvwy
mpooTmEAACNG % Metadoon

% 2xeTIlopeveg pe Anwn a-MEA  Aolpwéewv
% ATTOpAaKkpuveon eappakwyv




EMIMAOKE2

» H umaocBeotalpia n mo ouxvn emmAokn: 20% FFP, 9% albumin

» Ymotaon: 0,4%-15% (mo cuxvn o€ cuvduacpo aABoupivng-aAatouxou
dlaAupaTtog)

» Ovnowotntas0,03% £wc 0,05% (cuoxetideTal KUPIWG PE TIC

UTTOKEIPEVEC TTABNOEIC

Therapeutic Plasma Exchange: Core Curriculum 2023




YrniaoBeotatpio ETAyOpEVN ATTO KLTPLKA

Na,Citrate —  Citrate* +3Na"

 3HCO,
"

Into the [ Ca**-Citrate*

—> Chelate —>  Ca+Citrate*

effluent Soluble chelate - (Typ=S min)
i Liver, kidney, muscle
Extracorporeal circulation ::m'; Intracellular

Shu-Yuan Liu et al, Military Medical Research volume, 2023



YriaoBeoTolpla ETTAYOLEVN ATIO KLTPLKAL

Amount of citrate
administered for

If FFP used as
replacement

Total amount of
citrate

anticoagulation (A) fluidI(B) administered (A+B)
Centrifugal TPE 14 mmol/hr 50 mmol/hr 64 mmol/hr
using citrate
Membrane TPE using 28-56 mmol/hr 50 mmol/hr 80+ mmol/hr
citrate
Membrane TPE using 0 mmol/hr 50 mmol/hr 50 mmol/hr

heparin



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3366026/table/T2/?report=objectonly#TFN1

YrnioaoBeotalpia EmayopeVNn amo KLTpLka

‘Hma

Mapalobnoieg MEPIOTOPATIKES/ AKPWYV
Mtappog

ZaAn

KegpaAaAyia

MéTpla

Nautia & €petog

Euepebiototnta

KOIALOKEC KPAUTTEG

AKOUGIEC HUIKEC CUCTIAOELG, OTTACHOL, TETAvia
Tpopog

Ymotaon

XZoBapn

Kapdlakeg appubuieg

JTacpol




YrniaoBeotalpia EmayopeVNn amo KLTpLka

2TPATNYIKEG YA TPOANYN/ AVTIPETWIION:

< Meiwon tTou pubpou avtaAAayng
< Ca Gluconate 10ml 10% (StaAeimouca r cUVEXNG xopnynon)
< Citrate infusion rate: 1- 1.8 mg/kg/min

<« Xopnynon FFP w¢ uypo aviikatdotaong HOVO CE CUYKEKPIHEVES TTEPITTTWOELG
(m.x. TTP)

<« [poooxn o€ acBeveic Pe NTATIKA OUCAELITOUPYIA
<« Avayvwplon TpWIHWY CUPTITWHATWY uttacBeotiapiag
< Xopnynon cuvouacpou Citrate + Heparin



Meta oAk AAKAAWON EMAYOUEVN ATIO KITPLKOL

< '‘OTav CUVUTIAPXEL EMNPEACHEVN VEPPIKN ActToupyia (m.X. anti- GBM)

< O HETABOAIOHOC TWV KITPLIKWY 00NYEL 0TNV Tapaywyn oItTtavoépakikwy,
TWV OTTOlWYV N ATIEKKPLON £lval HEWWHPEVN O VEPPLKN BAABN

< Avtiyetwmon: HD




ETtLTAOKEC ayyELOKNC TTPOOTIEAQONC

Access-related
Peripheral access Hematomas, nerve damage, sclerosis of veins/arteries 1.48%
0.11%-0.36% (more complications in
CVvC Thrombosis, infections, pneumothorax, arterial puncture, air embolism subclavian [60%)] vs jugular [20%]
CVCs)
Ports Early: pneumothorax, hematomas, arrhythmia, arterial puncture; late: thrombosis, port-pocket infection, pinch-off 18
syndrome ’
Thrombosis 12%-20%
AVF/AVG
Inadequate maturation 60%

C. Elena Cervantes et al, AJKD, 2023




Amtopakpuvon Qoapuakwv

> Mn onpavtikn amopakpuvon > XnNUAvTIKA amopdakpuven
% Mpedvidovn % ®awvuvtolvn
% MpedviloAovn % AKETUAOCAAUKIAIKO OEU
% MpompavoAovn
% Oupotivn
» Rituximab , ,
> MIKpN amopdkpuven < Eculizumab Xopnynon peta
% IVIG mv
< KukAo@wo@apion < TPN mAaopagaipeon
% AlaBslompivn
% AplvoyAuKooideg
% Awyo€ivn

e

%

Bavkopukivn




Melwon mapayoviwy mNéEng

<« H mAaopaaipeon pe aABoupivn N aAAa pn-mAAopatika uypd
AVTIKATACTAONC TTPOKAAEL pla TPOBAEWYIUN HEIWON TWV TAPAYOVIWY
mNENC TOU aipatog, Tou PTToPEl va Mpodlabecel o€ alpoppayia
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DAY OF PLASMA EXCHANGE

Fic 1. Cumulative reductions in post-exchange coagulation factor levels. The residual amount
of individual factors is shown as a percentage of the initial pre-exchange level for patient 2. (A)
Factors IX (e). VII (0), V (a), X (a) and II (w). (B) Factors ATIIL (), ATIII (0), VIII; (a), VIII
(8) and I (m).

ANN CHIRNSI et al, British Journal of Haematology, 1981




Melwon avoocoohalplvwy
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Fig. 3. Immunoglobulin kinetics as a residt of plasma exchange. Correlation between the predicted and actual percent decline in serum Jevels.
Predicted values (solid line) were determined using first order kinetics and assuming the apparent volume of distribution (AVD) to be equal to the 0 4
estimated plasma volume (EPV), The abscissa represents the value of Ve/AVD or, in this case, Ve/EPV (Calculations in Methods section), where 0 1 2 3 4
Ve equals the volume exchanged. The ordinate represents the final serum concentration in terms of percent of initial concentration, Correlation
between the actual decline and predicted decline in serum values revealed an r value of 0.86 for 1gG (N = 14, P = 0.0002), 0.8 for IgA (N = 13, Day
P=0.0001)and 0.57 for IgM (N = 26, P < 0.003). Several of the IgM levels were extremely low, at a point where measurements are less accurate,
aplan AA, Halley SE, Kidney Int. 1990 C. Elena Cervantes et al, AJKD, 2023

> ‘EAeyxog emmedwyv baseline IgG yla 6coug avapevetal va umoBAnBouy og “emBeT
m.X. 2-3 avtaAAayEg mAaopatog ava oladikaocia)



2xetwlopevec pe Anbn a-MEA

» Ymotaon, flushing, yaotpevtepikd cupmtwpata
» ‘Otav xpnolpotoleitatl n aABoupivn wg uypo avtaAAayng

»  Ayvwotog mTabo@ucloAoYIKOG UNXAVIOHOG, TBavweg auénPEVN CUYKEVTPWON
Bpadukivivng

» Awakomn a=MEA 24-48 wpeg mpLv amo TNV vapén tng mAacpa@aipeong

Table 1. Severity of reactions when ACE inhibitors were given or withheld within 24 hours of TPE or were not prescribed

ACE given ACE withheld
Number of Reactions Reactions

Drug patients Slight Moderate Severe Slight Moderate Severe
Enalapril 8 8 5 10 5 1 2
Captopril 6 8 4 2 0 0 0
Lisinopril 1" 1 1 0 0 0 0
Benazepril 1* 1 1 0 1 0 0

Total 18 11 12 6 1 2

* These patients also received enalapril.

Owen HG, Brecher ME, Transfusion. 1994




Metadoon Aolpwéewv

Risk of viral and bacterial infection following transfusion of blood products

Components prepared from whole blood”

~ Hepatitis B wm\ 1:1 million to 1:1.5 miIIioh FFP l t
<\Hepatitis c virus“rzy \1\2 million to 1:2.6 W rep acem en

HTLVIEAT 1:2.7 million

il > 1:1.6 million to 1:2.3 m@

Solvent/detergent-treated plasma products

Hepatitis C virus Inactivated

Hepatitis B virus Inactivated

HIV Inactivated

Hepatitis A virus Not fully inactivated

Parvovirus B19 Not fully inactivated

Hepatitis E virus Not fully inactivated
Platelets

With automated bacterial culturing methods in place prior to 2019, septic transfusion reactions were estimated to
occur at a rate of 1:50,000 to 1:80,000 transfused platelet apheresis units in the United States. This is thought to
have been an underestimate since it relied on passive surveillancel5]. From 2019 cnward, the risk is likely to have
been lowered by enhanced bacterial safety methods.

CMV infection

The risk of CMV infection is rare in recipients who are at risk for severe morbidity from CMV due to conditions such
as hematopoietic stem cell or solid organ transplantation and who receive CMV reduced-risk products. Two methods
to supply CMV reduced-risk products that appear to have equal efficacy are CMV-seronegative cellular components
(red blead cells, platelets) or leukoreduced components.

Revisited from Uptodate




AvapulakTikn avtidbpaon

» Mupetog, plyog, Kvidwaon, CUPLYHOC, uToTtacn, KapOdloavamveEUOTIKN
AVAKOTIN

FFP replacement
» MNaBowuciloAoylkol pnxavicpoi:

H petayyion IgA oto mAaopa 00T o€ acBeveig Pe EMAEKTIKN AVETAPKELA
IgA
H empoAuvon pe Baktnpla, evOOTOEIVEC, TTUPETOYOVEC OUGLEC

H mapoucia evepyotmolnt MPoKAAAIKPEIVNG Kal BpaduKivivng (avacToAEig
MEA)

AvTlowpata Tpog TNV MOAUHEPIOPEVN ASUKwUATtivn (oTravia)

>  AVTIHETWTTION: -AVTUCTAPIVIKA, EMVEPPIVN, YAUKOKOPTIKOELON

- 2€ 1oTOPIKO avaguAatiag, EAeyxog emmedwy IgA kat avtl-IgA. e
avemdpKela IgA xopnynon TPoloVIwY ToU TTPOEPXOVTAL Ao OOTEC
avemdpkela IgA




Kvidwo
{ FFP replacement

» [Mpoumapxovta IgE avticwpata otov ANTTn 1 tov 00Tn, Tou aviidpouv
UE Pla oucia Tou 60TN 1 Tou ANTITN, aviiotowxa

» [poowplvn dlakotmn mAacpagaipsong, xopnynon duwpatvudpapivng n
YAUKOKOPTIKOELO WV

» Emavévapén mAacpagaipeong 0tTav UTTOXwWPNOOUV Td CUPTITWHATA




TRALI

» Transfusion-related acute lung injury (TRALI)

FFP replacement

First hit (pre-phase) Second hit (acute phase)

Necrotic type | cell

Type | cell

Epithelial
basement
membrane

Endothelial |
basement | B oS
membrane \| [

Widened

endematous

interstitium
Migrating :
neutrophil ~Z

nlarged W,
interstitium . /

Fibroblast

Swollen, inflamed
endothelial cells

P-selectin

L-selectin  Erythrocyte Platelets

Dr Alexander PJ Vlaar et al, The Lancet
Volume 382, Issue 9896, 2013

New TRALI definitions as proposed in 2019

Category Definition
TRALI
TRALI type I No risk factors for ARDS and all the following criteria are met:
& i Acute onset
Ii. Hypoxemia (Pa0,/Fi0 £300 mmHg* or Sp0; <90% on room air)
i, Clear evidence of bilateral pulmonary edema on imaging”
iv, No evidence of LAHZ o, if LAH is present, it is judged to not be the main contributor to
the hypoxemia
b. Onset during or within & hours of transfusion®
€. No temporal relationship to an alternative risk factor for ARDS
TRALI type I1 Risk factors for ARDS are present (but ARDS has not been diagnosed) or mild ARDS at baseline* but

with respiratory status deterioration? that is judged to be due to transfusion based on both of the
following:

a. Findings as described in categories a and b of TRALI type I
b. Stable respiratory status in the 12 hours before transfusion



Exktipnon aoBevouc kata tnv nAacpadalpeon

» ‘EAeyxog {wtikwv onpeiwv ava 10-15min, avaioya pe aigoduvaptkn
Kataotaon

Emaypumvnon yla cupmtwyata:

AvcTmivold:e TRALI
« [lveupoVvIKO oidnpa amo UTTEPYOPTWON OYKOU
« Bpoyxoomaopog, Kvidwon—> ava@uAaKTikn avtidpaocn oto mTAdopa
« EpBoAn aépa

v Ymotaon: ¢« YmaoBeoTlapia smayopevn amo KITpKA
«  XapnAog evdayyelakog OYKog aipatog
« OC&U otepaviaio cuvopopo

« Avtidpaon otn peTayylon




EYXAPIZTQ NOAY
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