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TABLE 2 Category Definitions for Therapeutic Apheresis

Category Description

I Disorders for which apheresis is accepted as first-line
therapy. either as a primary standalone treatment or

in conjunction with other modes ol treatment.

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

I Optimum role ol apheresis therapy 1s not established.

Decision making should be individualized.

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

IRB = Institutional Review Board
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TABLE 3

Recommendation

Grade 1A

Grade 1B

Grade 1C

Grade 2A

Grade 2B

Grade 2C

Description

Strong recommendation, high-quality
evidence

Strong recommendation, moderate
quality evidence

Strong recommendation. low-quality
or very low- quality evidence

Weak recommendation, high quality
evidence

Weak recommendation,
moderate-quality evidence

Weak recommendation, low-quality or
very low-quality evidence

Grading Recommendations, Strength and Quality of Evidence

Methodological Quality of
Supporting Evidence

RCTs without important limitations or
overwhelming evidence from
observational studies

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Observational studies or case series

RCTs without important limitations or
overwhelming evidence from
observational studies

RCTs with important limitations
(inconsistent results, methodological
flaws, indirect, or imprecise) or
exceptionally strong evidence from
observational studies

Observational studies or case series

Implications
Strong recommendation, can apply

o most patients in most
circumstances without reservation

Strong recommendation, can apply
to most patients in most
circumstances without reservation

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

RCT = Randomized controlled trial
Adopted from Guyatt, 2006: 2008.




Number of Indications

NN AL o) 2

o ARLFPE FRLPRAC

_ e N

NENENDVE L

Cat |

Catll Catlll

FIGURE 3 Category and recommendation
distribution in the 2019 Special Issue

CatlVv




MEGoodol
BEPATTEUTIKNG
a@aipEoNG
OTIG
OIOTAPAXES
AINOOTAONG

‘Therapeutic plasma exchange (TPE)

/Leukocytapheresis (LCP) »

Plateletapheresis

RBC exchange

/Thrombocytapheresis

P

Immunoadsorption (lA)

A

/Extracorporeal photopheresis (ECP)

Y
‘

Erythrocytapheresis




\

PADMANABHAN ET AL. [ Journal o 173
.I Clinical Apheresis ..o PP -—Wl ILEY

TABLE 1 Category and Grade Recommendations for Therapeutic Apheresis

Disease TA modality Indication Category Grade Page
Thrombotic microangiopathy. TPE THBD, DGKE. and PLG I11 20 315
coagulation mediated mutations
Thrombotic microangiopathy, TPE Factor H autoantibody | 2C 317
complement mediated TPE Complement factor gene 111 2C
mutations
Thrombotic microangiopathy. drug TPE Ticlopidine | 2B 319
assoclated TPE Clopidogrel Il 2B
TPE Gemcitabine/Quinine IV 2C
Thrombotic microangiopathy. TPE/NMA STEC-HUS,. severe 11 2C 321
infection associated TPE pHUS 11 2C
Thrombotic microangiopathy. TPLE | 1A 323
thrombotic thrombocytopenic
purpura (TTP)
Thrombotic microangiopathy. TPE I11 s 325

transplantation associated

B e
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TABLE 1 Category and Grade Recommendations for Therapeutic Apheresis

Disease
Catastrophic antiphospholipid
syndrome (CAPS)

Coagulation factor inhibitors

Heparin-induced thrombocytopenia
and thrombosis (HIT/HITT)

Immune thrombocytopenia (ITP)

Polycythemia vera: Erythrocytosis

Thrombocytosis

TA modality
TPE

TPE
1A
TPE

TPE
TPE/TA

Erythrocytapheresis
Erythrocytapheresis
Thrombocytapheresis
Thrombocytapheresis

Indication

Pre-cardiopulmonary
bypass

Thrombosis
Refractory

Polycythemia vera

Secondary erythrocytosis

Symptomatic

Prophylactic or secondary

Category

|

1
I
111

111
111

|
111

|
111

_WILEY

Grade Page
UL 209
2C 215
2B
2C 237
2C
2C 249
IB 285
1C
2C 313
s




TABLE 6 Diseases considered for new fact sheets in 2019
Disease
Alzheimer’s disease
Antisynthetase syndrome
Autoimmune myofasciitis
Composite tissue transplantation
Fulminant meningococcemia
Mechanical red cell hemolysis
Methemoglobulinemia
Necrotizing myopathy
Pancreatic transplantation
Platelet transfusion allorefractoriness
Pre-eclampsia

Recurrent pregnancy loss
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Classification of thrombotic microangiopathies (based on Brockiebank WV, et al. [7T])

OPOMBQTIKH ©OPOMBOINENIKH MOP®YPA VS AIMOAYTIKO OYPAIMIKO 2

2THN IAIA OIKOIENEIA, TOZO KONTA KAI TOZO MAKPIA

ADAMTSI13 <596,

alTTP Incadence 2.1 paer muilhondyearr Focal neurcologic sigrnes, Flasmaphaeraesis, steroimds,
uswuallby ADAMPMTS13 inhibibor (LISA) (8, 12) conwvul=snre selFures, miuxnmmab (off-labael usa)
= detectable renal involvemeant
T TR ADAMTS 13 daficit, Wary rarae, foweaer than 1 par Initial diagnoais in >=50% in SAocute phasa
Up=shaw —Schulman autosomal rRecessive miillicandyear (LISA) (31) childhood , in adult females plasmapheresis followed by
=yl romnm e pregnancy may be a trigger plasma infusion N chronic
phasea .
HELLP, Elevated transaminasoes, HELLF. O.5—10_9% of all pregnanciaes Saizuraes, Cesarcan delivery

(pre-jeclampsia

normal ADAMTS13,
complement factor mutation=s?

TMA: 5—10% of all pattents with
sowvare eclampsia (32)

hypertension

TS i
Aautoimmunes disecases

SLE, GAPS,
AARMT S13 occasionally
reducad: TTF

LAFS:
T4=%% incidence of TRMA (33)

SLE:
B8-15%: ThMA 0 the biopsy (34)

Renal involvement |
polyserasitis

Flasmapheresis,
I UANCGS L D e SSion
IFADAMTS 13 =10%-
as for aT T

Metastatic
cancer

Leukoaerythroblashic
hermogram
ADAMTS13 =10%0

Cobalamin C defect

Limkrowm

Cancer n case hhistory, often

bone marrow invoebrerment

Treatment of underiying
disease

Homozygous or cormyproasnc
hetlarozygous MMACHIC
muatatbion

Rare, can occur in children and
adult patients

Chinical aHusS

Hydroxycobalamine |
Tolic acid

CToagulation cas-
cade—dependent TM.A

Drug-induced TMWM.A

Thrombomodalin muotations

DGEGHE mutabons

Flasminogen mutaticons

Weary rara,
children =1 year

Clinical aHUS

Exparimeantal eculizumal

Flasmaphaere=is,
eculzumab if recurrence

Experimental eculizumai

— Antibody-mediated
dose ndependaenit

Ticlopidin:

ADAMT S132 antiboady

i i

Endothehal cell anbbodies

Ticlopidin:. 1 -5000 treabed pabenits
{Jdapan) (&5, 24)

CIuinine: 3.7 %% of TMA casos in thoe
TTP-HUS registry (LISA) (2Z23)

Renal failure,
livertoxic ity

ADAMTS13 anbbody posibive
plasmapheresis,
discontinue mMmedication

— Dose-dependant
endothehal damage

Tacrolimmus, SSA
mitormmycin G, gemocitabine,
bewvacicumalks

Mitomycin G: 2—10% (35)
Tacrolimusa: 1—4 2% (35)
Germoitaban: O 490 (36)
par treated patient

Liwver failure,
clinical HUS

Supportiveae tharapy,
discontinue medication.
expermmental (off-label) use of
eculizumab (36)

TA-T LA

HNW-T A

Endothelial cell damage,
complement activabion,
aelevated =(CS5h-9

ADAMT S 13 normal,
late-atage, rare:

reduced ADAMT S13,
ADAMT S 13 inhibitor—positive

10—4 0% all patients with allogenic
FBSOGT (USA) (37F)

0.3% of the HIV-posihve populabon
(LISA) (38)

Renal faillura,
convulsive seirures, hyper—
ten=ion, heart faillure

Focal neurologic signis,
SeEiZUures, )
renal invobrement

Supportive therapy,
{eculizumab, off-label usa)

Plasmapheraesis,. HAART (5)

Aty pical HUS)
complement-

mediated HUS

Activation of the alternative
complemeaent pathway, factor H
antibody. mutations:

factor H, MCP, factor |, T3

0. 42 per million adultsfyear (L)
(39)

Chromic TMA recurrance

Eculizumab, if factor H anti-
bodies are present: additional
mImunosuppression and
Plasmapharesis

STEC-HUS Escherichia colifShigeliad 5—8 peaer million childrenfyear (LISA Lisually affects children Supportive fherapy
citrobacter (Shiga toxin) ELL) renal failure,
A0 —1 70O par million children/yaar bloody diarrbea
{Latin Admmearica) (16)
SP-HUS Streplocoocil S DrieLrrmtoriiae Cumulatve 10-year inocidence of Sepsiafmernmgitis waib Antibiohc therapy,

{neuraminidasa),
Thomaen-Frnedenresch anbigen

1.2 per 100 000 children {(MNew
Zealand) (40)

Streplococcins prewmonise

suppoartve therspy

BHLUIS: atypical hbemolytic uremic syndrosme. a T T

mmune—mediated, scguired T TR, ADARMTS13: a dsimtegrnn and metalloprote sase with thrombospondin type 1 moif, omemiber 13
scluble terminal complament complsx: CAPS: catastrophic antiphospholipid syndromes: S0 oyclosporin A T TR congenital thrombotic thrombocytopasnic puUrpLers;

E: EU: BEuropsan Union:; HAASRT: highly active antiretroviral therapy: HELL P hamolysis, slevated liver anzymes levaels, and low platekst levels: HIW: human imonunodasficianoy wiras: Hoss

C5h-2

ey i wremio sy ndoomee . MOCF D mermibrans oof@otor protein . MAPASCIHC . meethyimabonate aciduria amnd bomooystinures Type O prolaelin, PBCST. paeriphaeral blood stem osll transplantation. S1EE:

wystermic lupus erythhematosus, TA-ThMAC transplant-assodciatesd thromibbote mcero@angiopatingy . ThAasc thromibaobic mcroasnegeopeathbey, LTRSS Dimited Fingadormn, LISAC Limited Sitates of S nica

Deutsches Arsteblatt International | Dtach Arstebl Int 2018;
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Plasmapheresis in the Treatment of Thrombotic
Thrombocytopenic Purpura Blood, Vol. 50, No. 3 (September), 1977

By R. M. Bukowski, John W. King, and James S. Hewlett

>  EITUXNG avTIMETWTTION 2 aoBevwy pe OOI pe
TTAQOHO@PAipEDT

> ATTONAKPUVON TNG UTTEUBUVNG TOSIKAG OUCTIaC I
OVOOOOUMTTAEYHATWYV

> H TAaopa@aipeo €ival ATTOTEAECHATIKOTEPN
aTTO TNV APAINOEOMETAYYION

> H OOI eival ouvleTo OUVOpPOMO Kal TTIBava n
TTAQOHO@AipEOH VA NNV aTTOTEAEI TN BgpaTTeia
Yia OAOUG TOUG a0 BeVEIG.




OOI-kaBiEpwon TNG TTAACHAPAIPETNG

w¢ Bepartreiag 1" ypapuung

;omparison of plasma exchange with plasma

1.0
> 08 | - Plasma exchange
2 -
£
a %6 Plasma infusion
c .
E 04 |
a 02 f
0 1 1 1 | L
0 5 10 15 20 25
Week

Purpura.

Breslow—-Gehan test).

Figure 1. Survival of Patients with Thrombotic Thrombocytopenic

The survival curves differ significantly (P = 0.036 by the

1991

Rock GA, Shumak KH, Buskard NA, et al;
Canadian Apheresis Study Group.

infusion in the treatment of thrombotic
thrombocytopenic purpura.
N Engl J Med. 1991;325(6):393-397.



OO0I: H diaxpovikn €EEAIEN TNC KALVIKNG EIKOVAC
Kdl Tng Ovnoipgotntag

Table 1. Clinical features and death of patients with TTP, 1925-2017
Clinical feature 1925-1964" 1964-1980°% 1982-1989° 1985-2017"

No. of patients 271 275 102 8%
Diagnostic critena, %

Thrombocytopenia 96 96 100 100
Hemolytic anemia G5 g8 100 100
Meurologic symptoms g2 B4 71 64
Kidney injury B8 76 59 25
Fever 98 69 26 10
Survival, % 10 46 78 87

The data in these 4 reports™® "' jllustrate the trends of clinical features and survival
They are not completely compamable. The sadier observations™® represent data from both
the intial presentation and hospital course, which was often prolonged in the era before
effective treatment. In the 2 more recent studies,” ' thrombocytopenia and microangio-
pathic hemolytic anemia were required abnormalities for establishing the diagnosis of TTP.
In the most recent data, fever was recorded only if it was accompanied by chils,™

e
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60- | HUS
H
cie aHUS: atypical hemolytic uremic syndrome
58% Rars ANCA: ANCA-associated vasculitis
501 . FSGS: focal segmental glomerulosclerosis
GPS: Goodpasture syndrome
HUS: hemolytic uremic syndrome
404 TTP: thrombotic thrombocytopenia purpura
301 . . _—
Humoral (acute antibody-mediated rejection)
Hypersensitized
205 ABO incompatible
104
7.5% o
. 6.7% 6.5% 5.3%
S5 N H .
TTP/HUS Transplant ANCA Cryoglobulinemia FSGS GPS

Figure 1| The 6 most common renal indications for plasma exchange therapy in 2014. Created with data from Patriquin C, Clark WF.
Canadian Apheresis Group 2014 plasma exchange data review: hematological, renal/collagen vascular, dermatological and transplant. Data
review. Paper presented at: 35th Annual General Meeting of the Canadian Apheresis Group. September 18-20, 2015; Winnipeg, Manitoba.”
ANCA, anti-neutrophil cytoplasm antibodies. Source: Canadian Apheresis Group.

2 Kidney Intemational (2016) M, m-1

Plasmapheresis for the treatment of kidney diseases W.F. Clark Kidney Inter




OOI1 emdnuiIoAoyia

2TTavia Traénon pe etTitTrTwon 2-4/1.000.000 ko
EMITTOAAOMO 4-11/ekaT. TTANOUCHOU

[uvaikeg > avopeg  3-4:1, TTI0 CUXVH OTN
Haupn @UAN

EpavileTal og KAOe nAIKia TTIO OTTAVIA O€
TTadIa

Méon nAikia Ta 40 €Tn

» 70% TWV aofevwy 18-49 eTwv

> ZUXVA ol ao0eVEIG OEV £XOUV TTPOUTTAPXOUCES
TTaOnoEIg

EAANVIKA opada agaipeong: 211 repImTTw

(1985-2011)




OpouBwTIKN OpouBoTtrevikn MNMoppupa: Moy

EtriktnTn ©OOMN (95%), N 110 CUXVI HOPYN TTOU UTTOPEI VA Eival:

e Mpwrtotra®nig (1610TTaBRS R auTodvoon), TTOU XapaKTnpPi{eTal atTd TTOAU XauNnA
emitreda ADAMTS13 Kal TTapousia UTTEPHEYEOWYV TTOAUNEPWYV TOU TTaPAYOVTO
vWi

e Asutepotradng (23%—67% TWV TTEPITITWOEWV), OXETICOMEVEG ME TTOIKIAO AiTIO
OTTWG autodvooeg TradNoeIg (ZEA, peupaToeldng apOpitida), METOMOOXEUCEIG
oupTtraywyv opydavwy | M.O., kakon0eieg, papupaka (TIKAODITTiIVN), KUNON.

2uyyevng OOI (Upshaw-Shulman syndrome-5%): omdvia autToCWHATIKA
UTTOAEITTONEVN KANPOVOUOUMEVH TTAONCN TTOU TTPpOoKaAEgiTal a1rd OpOluyeS 1
ouvleTa eTEPOlUYEG METAOAAASEEIG TOU YoVvidiou TG ADAMTS13, TTou TTPOKAAOUYV
TNV TTapaywyn un Asirtoupyikng ADAMTS13.01 acOeveig £xouv TTOAU XauNAR
OpaoTikdOTNTa ADAMTS13 XWPig WOTOCO VA AVATTTUGOOUV OQUTOAVTICWHATA.
YWnAo6g Kivduvog yia Xpovia UTToTpoTTIalouocd CEAIS ME EKAUTIKOUG TTOPAYOVT
OTTWG N KUNON N N KATAXPNON AGAKOOA.
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Heview artizls

The Differential Diagnosis and Treatment

of Thrombotic Microangiopathies

chonbauet

han Bo, Fioman K

Bammit Monia Wolnk

Warbn

Dtsch Arztebl Int 2018; 115- 327-34

TABLE 2

Laboratory testing for the differential diagnosis of thrombotic microangiopathy (recommendation grade 1A-IB) (5)

Laboratory Parameter Suspected diagnosis

Mandateory

Hematology

Complete differential blood analysis
(smear, increased schistocytes fraction)

Microangiopathic anemia

Clinical chemistry Creatinine, protein excretion in urine HUS
LDH, haptoglobin levels Hemolysis
Coagulation Quick |, PTT t. fibrinogen |, (D-dimer 1) Hyperfibrinolysis, DIC
Micrabiologyf Shiga toxin in stool or blood EHEC-HUS
virology Blood culture SP-HUS
Test for HIV, hepatitis BfC HIV-associated TMA
Pregnancy test Beta-HCG HELLP, eclampsia
(for women of childbearing age)
Immunology Coombs’ test positive Autoimmune hemolytic anemia,
Evans syndrome
ADAMTS13 antigen |, ADAMTS13 activity |. alTTP
positive for ADAMTS13 inhibitor
ADAMTS13 antigen |, ADAMTS13 activity |. cTTP
negafive for ADAMTS13 inhibitor
Special indications
Immunology sChb-91, C3), C4 ], anti-H-antibody positive aHUS

Bone marrow puncture

Cytology and histology of bone marrow

Bone marrow carcinosis

Renal biopsy

Immunohistochemistry

Complement-dependent nephropathy, aHUS

Skin biopsy

Immunohistochemistry

TMA

Molecular genetics

ADAMTS 13 mutation

Congenital TTP (Upshaw—Schulman
syndrome)

Mutation of factor H, factor |, MCP, C3, DGKE,
thrombomodulin, MMACHC, plasminogen

aHUS

ADAMTS13: a disintegrin and metalloprotease with thrombospondin type 1 motif, member 13; aHUS: atypical hemaolytic uremic syndrome; aT TP immune-mediated,
acquired thrombotic thrombocytopenic purpura; beta-HCG: beta-human chorionic gonadotropin; cTTP: congenital thrombotic thrombocytopenic purpura; DGKE: dia-
cylglycerol kinase E; DIC: disseminated intravascular coagulopathy; EHEC: enterchaemorrhagic Escherichia coli-associated HUS; HELLP: hemolysis, elevated liver
enzyme levels, and low platelet levels; HUS: hemolytic uremic syndrome; LDH: lactate dehydrogenase; HIV: human immunodeficiency virus; MCP: membrane cofac-
tor protein; MMACHC: methylmalonate aciduria and homocystinuria type C protein; PTT: partial thromboplastin ime; SP-HUS: Strepfococcus prneurmoniage—induced
hemolytic uremic syndrome; TMA: thrombotic microangiopathy
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Thrombotic microangiopathy, TFE
thrombotic thrombocytopenic
purpura (TTP)
Thrombotic microangiopathy. TPE
coagulation mediated
Thrombotic microangiopathy. TPE
complement mediated TPE
Thrombotic microangiopathy, drug TPE
associated TPE
TPE
Thrombotic microangiopathy. TPE/TA
infection associated TPE
Thrombotic microangiopathy, TPE

transplantation associated

2019

THBED, DGKE, and PLG
mutations

Factor H autoantibody

Complement factor gene
mutations

Ticlopidine
Clopidogrel
Gemcitabine/Quinine
STEC-HUS. severe
pHUS

1

11

11
11
1

26

2C€
2¢

2B
2B

2C
2C
2C




AvVTINETWTTION TNG OOI pe NAaocua@aipec

Ermreivouoa TTAaCUO@AipEON

1.5 0ykog TTAAoaTOG doBevoug agalpeiTal Kal

avTiKafBioTaTal a1ro TTAACHa doTWV

» O p€oog 6ykog TTAaopaTog gival 3000mL (2500-4000 mL)

» Xperadovrtal 8-15 povAadeg TTAACHATOG

H TTAacpa@aipeon yiveTal KaOnuepiva

> 2Z& MN IKOVOTTOINTIKI AaTTAvVTNON MTTOPEi va auénbei 6
AVTOAAOOOONEVOG OYKOG TTAAOHATOG 1) N CUXVOTNTA TNG
TTAAOHA@AIPEONS

H Oepatreia cuveyilel EWOOTOU N

BpopupoTtTevia Kal N AiOAUO UTTOXWPRNOOUV

oAAd Kal 6TaVv N CUNTTITWHATOAOYIO UPEDEI



CATASTROPHIC ANTIPHOSPHOLIPID SYNDROME (CAPS)

Incidence: Rare: S02 patients in CAPS Registry as of December 2015 Procedure Recommendation Category
TPE Grade 2 I
# reported patiermis: 1OW-3000 ROCT T s R
¥ L8] SC1I92)* N

FIncludes CAPS regisuy data (which includes cases reported directly 1o the CAPS regisiry or published CRs and CS up through December 2015
(Rodriguez-FPintdg, 201 8) and additional subsequent published CS.

> To avTi@QWo@OoAITTIOIKO oUVOpoHo (ADZ) cival ETTIKTNTN TTPOBPOMBWTIKA
KATAOTAON TTOU XapaKTnpPieTal atrd £TTEICO0Ia PAEBIKAG KA/} apTNPIOKAS
OpOuBWONG N MAIEUTIKWYV ETTITTAOKWYV O€ a00eveig he TTapoucia ADZ
avTICOWHATWV.To KataoTpo@ikdé ADZ (ocuvdpouo Asherson) opileTal ws n
oécia ep@avion ToAAaTTAwWY OpouBwoewy o€ 3 TOUAAXIOTO Opyava o€
aoBeveig ye AOZ avriowpaTa.

> Mo ocuxva TTpooBaAAopeEvVa 6pyava O1 VEQPOI, TTVEUMOVES, EYKEPAAOG,
KapOId Kal OEPUA. ZNMAVTIKO OUOTATIKO TOU KATAOTPOPIKOU ADL gival TO
systemic inflammatory response syndrome (SIRS).

> MTtropei va ep@avioTtei de novo i wg emITTAOKA RON dlayvwo0évrog ADL.

Yolume treated: 1-1.5 TPV

Replacement fluid: Plasma alone or in combination with albumin

Frequency: Daily or every other day



CATASTROPHIC ANTIPHOSPHOLIPID SYNDROME (CAPS)

Incidence: Rare: S02 patients in CAPS Registry as of December 2015 Procedure Recommendation Category
TPE Grade 2 I
# reported patiermis: 1OW-3000 ROCT T s R
¥ L8] SC1I92)* N

FIncludes CAPS regisuy data (which includes cases reported directly 1o the CAPS regisiry or published CRs and CS up through December 2015
(Rodriguez-FPintdg, 201 8) and additional subsequent published CS.

> H 31rAn BgpatreuTikn TTpooEyyion [aVTITINKTIKA aywyn +KOPTIKOEION +
mTAaocpa@aipeon] eival n Bepatreia TTou cuvioTATAl KAI OidEI TIG
KOAUTEPEG TTIBaVOTNTEG ETIRiWONG (BvnoipoTnTa 29%), XWPIC
Bepatreia 75%)

> O akpIfig HNXAaVIOHOG dpAoNnS TNG TTAaCHa@aipeong Oev givai
YVWOTOG aAAd PHAAAOV o@eileTal OTNV aTTOHAKpUvVon Twv AP
AVTICWMATWY, KUTTAPOKIVWYV, TOU TNF-a Kal OToIXEiwV TOU
OUMTTANPWHATOG

> [Mpoooxn XpelaleTal oTn XPnon TTAGCHNATOG WG UYPOU AVATTARPWONG
KaBOTI £TO1 eAaTTWVOVTAI TA QUOIKA avTITTNKTIKA( AT, pr C kai S). Mia
KOl TO TTAGO MO OHWG TTAPEXEI TNV avTIBpouBivn, paiveTal OTI N
BEATIOTN TTPOCEYYION EiVAl O CUVOUAOHUOS TTAACHATOG KOl aABOUlivn
WG uypo avatrAnpwong

Yolume treated: 1-1.5 TPV

Replacement fluid: Plasma alone or in combination with albumin

Frequency: Daily or every other day




COAGUILATION FACTOR INHIBITORS

Incidence: Hemophilia A: 20-30%: Hemophilia B: 3-5%: Ascquired FWVIIT inhibitor: Procedure Recomumernvclzat fon Clay te sy
= 201 OO OO yvear: Inhibitors 1o other coagulation factors: rare TPE G acle 20 T
Ly Grade 2B K
# reported patients: =30 ROT T L L 04
TFPE o» oy == ] AI(S3)
L L8] r 12¢132) il LW

F%III — facitor WIIEL

Avo@EpETAl OE VOOT)HATA TTOU APOPOUV HEiwon, EAAsIwn 1 SuoAsiToupyia Tw
Trapayovtwy VI, X, X1, XIl. H dnuioupyia avaoTaATwy (AVTICWHATWY)
TTPOYMOTOTTOIEITAI KATA TN BEPATTEIO UTTOKATACTAONG KUPiIWG O aoBeveic pe ocofa
EAAE1YN(20-30% kat 3-5% otoug acBeveic e aipoppo@iAia A kat B avtiotoixa).
OTTavia Kal £§icou ocoBapn gival n ETTIKTNTN AdipopPOPIAia.

H xprion 0gpatreutikAg avTtaAAayng TTAAOHATOG KOl VOO OTTPOOPOPNONG EVOEIKVUTAI
og cofapn aigoppayiki d1A0gon KAl OTAV N CUYKEVTPWOT) TOU AVOOTOAEQ OTO TTAGO
> 10 Bethesda Units. INa Toug avaoToAEig TNG TTAENG N VOO OTTPOCPOPNOT Eiva

ATTOTEAECMATIKA TNG BEPATTEUTIKAG avTaAAay G TTAGOHATOG.

YVolume treated: TPE: 1-1.5 TPV 1A:2-3 TPV Fregquency : TPE: Daily: TA: Daily
Beplacement Muid: TPE: Plasma; LA: MNA



COAGUILATION FACTOR INHIBITORS

Incidence: Hemophilia Ac: 20-309%: Hemophilia B: 3-59%: Aacquired FYVIIT inhibivor: Procedoare Rocormmrree iyl et foom Cla e e W
=201 MM O wear: Inhbibators 1o other coaculation factors: rare TPE Gracde 20 IIE
LA Grade 2B IIrr
#F reported patiemnts: =3 000 RO L i | L CTER
TPE o o L= == ] DS 3y

| P o o 12¢{132)
FWIIl — facutor W ITE

> TO00 n avoootrpoopoPnon 600 Kal N TTAACHAQAIpEST
OPOUV HE TNV AQUIPECT) ATTO TNV KUKAO@OPIa TWV
AVTICWHATIKWY AVAOTOAEWV TNG TTASNG

>  H avTITTNKTIKA aywyn TTPETTEI VA XPNOCIMOTTOIEITAI OTNV
XOMNAOTEPN ATTAITOUMEVN OOON

YVolume treated: TPE: 1-1.5 TPV 1A:2-3 TPV Fregquency : TPE: Daily: TA: Daily
Beplacement Muid: TPE: Plasma; LA: MNA



HEFPARIN-INDUCED THROMBOCY TOPEMNIA AND THROMBOSIEIS (HII'T/EF1I1I'T T )

Tomciclemoe: =59 of patients exprosed ooy heparin Towaelica tiorrn P weree ol wnnr e Fecoyrern orvegrel sal faven e e g
Pre« " FPE TP Szl e T IIT
Thrormbosis TIPE oo e 2T I

#F roeportecd gpraticrels: =1 CMD | S e [ S B L - € TEL

Pre—CPB (8] r 2ZL1LS) SO

MThrornmaay<sis L] 1¢<t<4y A<ty Latulan]

CPB — cardiopulnon amy by peass

To ouvdpopo Bpoupotreviag €’ nrrapivng (HIT/HITT) eival coBapr €mITTAOKR 0TOUG acOe
TTOU Aaufdavouv nrapivn g BvntétnTa TToU KUMAiveTal oto 10%. Eival avoong apxng Ady
OXNMATICHOU £I0IKWYV IgG avTICWHATWY £vavTi TOU CUUNTTAEypaTog PF4-UFH, kal oupBaive

ouvnOwg 5-10 nuépeg HETA TNV £€KBECN OTNV NTTAPIVN.

H 0péuBwon Traparnpeital KUpiwg ota PeyaAa ayyeia, Kal HTTopEi va gival @AERIKNA N
aApPTNPIOKA

H avTipeTwITIoN $EKIVA ME TNV £YKAIPN AVAYVWEICT TOU CuvOpOuOoU TNV SIOKOTTA XOpPRYyNnaong
ME KAOE TPOTTO NTTAPIVNG, KAI T XOPRyNoNn MN-NTTapivoeidous avTITTNKTIKOU.

H TAaopa@aipeon ptropei va Xpnoigotroindei oe acBeveic pe emikivouveg yia tn (wn A yia Ta
MEAN TwV aoBevwy Opoupwoelg n oe acBeveig pe HIT TTou TTpoKEITal va UTTOBANOOUYV o€
ETTEIyoUTa KAPOIOXEIPOUPYIKA ETTEPRAON Kol XpeladeTal va AdBouv nrrapivn

H TTAaopa@aipeon amropakpuUVEl ATTOTEAECHATIKA Ta avTl- PF4-UFH avTiocwpaTta, eV
@aiveral 0TI n XpRon TTAAOHATOG TToU TrEPIEXEI IgG gival TTIO ATTOTEAECHATIKN TNV
avaoTOAN TNG eveEpyoTroinong Twv HIT avTICWHATWY aT1To TA AIMOTTETAAIO

Volume treated: 1 -1.5 TPV
Replacement fluid: Albumin, plasma

Frequency: Daily or every other day




IMMUNE THROMBOCYTOPENIA (I'TP)
Incidence: 20001 000 000y (adales): S40-5001 0000000 v (children) Trvdicatiomn Procedure Recommerndation Catemory
Refractory TPE/LA Grade 24 juns
# reported patiends: 1 O-3040) ROCT L el L R
TPE L8] (8] A 30y 3(3)
L L] L] o 136) N

H 181011006 OpopuBoTreviki TTOpPUPa (ION) ival n o ouvhOng autodvoon AIJATOAOYIKI)
diatapayxn. Eival emrikTnTn pouBorrevia TToU OQEIAETAI OTNV KATAOTPOP TWV
QIMOTTETOAIWYV ATTO AUTOAVTICWHATA ) OVOCOCUUTTAEYMOTO TTOU CUVOEOVTAI KUPIWG OTOUG
GPlib/llla ka1 GPIb/IX aigoTreTaAIOKOUG UTTOOOXEIG.

H 1001 diakpiveTal oTnV vOO O TWV eVNAIKWY Kal oTnVv Traidiatpiki 1OI1 trou diadpduel pia
TTI0 KaAAoONOn TTopeia n otroia ouvhBwg auTtotreplopieTal Kal pévo oto 20% Twv
TTEPITITWOEWV XpEeladeTal BepaTreia.

H IO Twv gvnAikwv KUpiwg EHPAVICETAI OE YUVAIKES KOI OTN MEYAAN TTAEIOPN@ia TWV
TEPITTTWOEWYV (80%) €ival TrpwTOTTABAG.

O¢epartreia xperaleral yévo orav n Opoppotrevia gival coBaprn <20-30 x 109/L | EXxouue
EVEPYO algoppayia.

T6oo n BepATTEUTIKE TTAACHO@PAIPEOT 60O KAl I AVOCOTTPOOPOPNO £XOUV XPNOINOTTOINBE
wg BepaTtreieg didowong o€ oelpéG acOevwy pe IOM.

Volume treated: IA: 2-4 TPV: TPE: 1 TPV Freguency: LA: Once a week or every 2-3 days: TPE: Daily or every other day

Replacement fluid: TA: NA: TPE: Plasma or albumin



POIL. W CY THEMIA VERAO:; ERYTIHROOCOY TOSIS

Incidocmnoe: PW <2 11O OO0y Imvadicatiom e occeol e Roecormrycrclatiom Wl e e
Fol ywoewibvermda verza Eryvihrmocyapherssis Grzacde 1B L]
Secondary erythrocytosis Erythrocyitapheresis Grade 10 i

#F roported paticets:s =300 | &8 S o« L R

Polyoewihernmia ver:a L8] ICZ2S5> e 12 T

Secondary erythrocytosis L] o S IONT ) i

P — polyoeythermaa vera

H améAutn gpubBpokutTtdpwon opileTal wg n auvénon Tng Halag Twv pubpwyv >25% Tw
QUOIOAOYIKWYV OpiwV. EVOEIKTIKEG TIMEG AIMATOKPITN ATTOAUTNG EPUOPOKUTTAPWONG Eival
>60%(52%) oToug avdpeg Kal >56%(49%) oTig yuvaikes. MNMpwTtotrabn epubpokuTTdpwo
ouvavToupe oto MugAotrapaywyo NedtrAaopa Tou aipartog, Tnv AAnOn NMoAukuttapaipia,
OTTOU TTAPATNPOUME AVESEAEYKTN TTOPpAYWYH puBpwyv. H Asutepotradng epuBpokuTTdpwon
MTTOpPEI va £x&l TTOAAG aiTIO TOCO CUYYEVH 600 KAl ETTIKTNTA HE CUXVOTEPO TNV XPOvVIda
utrodia AOyw avatrveuoTIKNG N KapOIaKh G TrTaénong.

H yAo16TnTO TOU QiJaTOG QUEAVETAI ONUAVTIKA O€ TINEG alIJaToKpiTn >50%. H TTa080A0YIKA
pPON TOU aipJaTog audvel Tov Kivouvo yia 80poufwon amwlwvTtag Ta AIJOTTETAAIN OTIG
AYYEIOKEG KOITEG KAl augavovTag TNV aAAnAstridpaon METASU ayyelakoU evdoBnAiou kai VL.

21NV aAn0n TTOAUKUTTOpPAIMia 0 OTOXO0G TG OEPATTEIOG KAl TOV EPUBPOKUTTAPUIPETEWV Eiva
TINEG AIMATOKPITN <45%, evw oTn B’TTadn epubpaidia o oTOX0G ival KUPiwg N avakoUuPio
TWV 000evwyY a1Td TA CUUTITWHATO UTTEPAOIOTNTAG.[OI TINEC OTOXOC TOU AIMATOKPITH Ei!
MEYAAUTEPEC]

Volume treated: Volume of blood processed is based on TBV, starting HCT Fregquency: As needed for symptomatc relief or to reach
and desired post-procedure HCT desired HCT (usually one)

Replacement Muid: Adlbumon . normal saline



T EHHHIROOMNMNM B COCY TTOOSITS

Incidence: ET: QO.2-2_5 per 1O OO0y PW 2 OO2 -2 .3 paer Trnclica tiorrn Froceol e HRoecormrrrernclatiorn L ) PErElEY ol W
LS R e TS S TR T REL L Throm bocwvtaphcecresis Grade 2C¢ iR g
Proprhoy lactic on Thromboocytapheresis CGracle 240 ITrE
Sec ooy

#FF rogprortoedcd graaticeratss 1OM— 30M i 2 e [ e L. O ER

Sav et orreal i o (8] S TSN T
Prophwl acdc or secormod s w » L] e e = | 3y

ET — essenudal dhrnombooyiehernbda: PYW o — polyoewyidbhermia wera

OpPOouBOKUTTAPWON TTAPATNPEITAI OF :

» O€ MUEAOUTTEPTTAACTIKA VEOTTAGOMATA : 1010TTOBR G BpouBokuTTadpwon, XMA,
aANBnGg TTOAUKUTTAPAIMIO

> avTIOPACTIK OpOUBOKUTTAPWON META OTTANVEKTOUR, O€ O10NPOTTEVIA, OgEia aipoppayida,
QAEYHOVA KAl KOKONBEIEG.

» OTravia KAnpovouika voouara

ZUMNTTTWHMATIKA €ival KUPiWG oTA TTAAICIO HUEAOUTTEPTTAAOTIKOU VEOTTAACHATOG E€iTE NE OPOUPBWTIK

ME AIJOPPAYIKA ETTEICOOIA. ZUNTTTWHATO MTTOPEI VO EHPAVIOTOUV HE aplOud aipotreTaAiwy 500,000

5,000.000 /pL. O kivduvog aipoppayioag augaveral 1Id1aiTepa o€ ApIOUOUG alpotTeETaAiwy >1,50

ASyw TOU £TTIKTNTOU OCUVOPOHOU VW. ZTNV avTIOpaoTIK BpouBOKUTTApWON O apIBUOg

QIMOTTETOAIWY OEV ETTIPEPEI TTEPAITEPW AUENON TOU BPOUPBWTIKOU KIVOUVOU.

Wolunve treated: 1.5-2 TEBW Freguermncy:
soal

Daily or as indicated o reach/imaintain

Replacement Muid: Saline and/or albumin as necessary 1o mamtain the blood
pressurs



T EHHHIROOMNMNM B COCY TTOOSITS

Incidence: ET: QO.2-2_5 per 1O OO0y PW 2 OO2 -2 .3 paer Trnclica tiorrn Froceol e HRoecormrrrernclatiorn L ) PErElEY ol W
LS R e TS S TR T REL L Throm bocwvtaphcecresis Grade 2C¢ iR g
Proprhoy lactic on Thromboocytapheresis CGracle 240 ITrE
Sec ooy

#FF rogprortoedcd graaticeratss 1OM— 30M i 2 e [ e L. O ER

Sav et orreal i o (8] S TSN T
Prophwl acdc or secormod s w » L] e e = | 3y

ET — essenudal dhrnombooyiehernbda: PYW o — polyoewyidbhermia wera

H aipotreTaAloa@aipeon EMITUYXAVEI TOXEIO HEIWON TWV AIMOTTETAAIWY KAl OU
XPNOIMOTTOIEITOI OE A00EVEIG PE OEEQ AIMOPPAYIKA KAl OPOUBWTIKA £TTEICOSIA KI Al
> 1,000,000/pL . H S1adikacia etravaAauaveral nEXPI VO OPpACOUV Ol POPHOKEUTIKO
mapayovteg (hydroxyurea, anagrelide) .
Algvepyeital uE unXaviouo @uyokévTpnong. Kade aigotreTaAioa@aipeon EAATTWVEI TO
apiBud Twv aiporreTaAiwy kata 30-60%.

Agv utrap)El KABOPICHEVOS APIONOG-CTOXOG AIMOTTETAAIWY META TN O1adIKACIa AAAG ©

ATTWTEPOG OTOXOG £ival Ol PUOIOAOYIKEG TIMEG.

Wolunve treated: 1.5-2 TEBW Freguency: Daily or as indicated o reach/maintain
moal
Replacement Muid: Saline and/or albumin as necessary 1o mamtain the blood
pressure



EANHNIKH ETAIPEIA AIMA®AIPEXIHE

ol

Awatapayéc Ain6oTaAONG HETA
OepATTEUTIK aQaAipEon




Alatapayxég AIHOOTAONG META OEPATTEVUTIKN a@ai

> H mAaopa@aipeon e aABoupivn Kai/fj aAaToUxXo SIGAUNO TTPOKOAEI TTAPO
EAATTWON OTOUG TTEPICOOTEPOUS TTAPAYOVTES TNG TTASNG KAl TTOPATAOT T
Xpovwyv PT & aPTT.

> OI TTapAyovTeG TNG TTAENG MTTOPEI va EAATTWOOUV Kal wg 60% Kal To
IVWOOYOVOo £wg 85% 101aiTEPO META aTTO eTTAVAAOUBavVOUEVES ouvedpies. H
TTOPATTAVW AIMOCTATIKA dlaTtapaxr €ival AOYIKO va augAVEl TOV AINOPPAYIKG
Kivouvo. O1 xpovol PT kai aPTT traparteivovral Katd 30 kai 100% avrioToixa
aAAG atroka@ioTavTal OTA TNG TTPO TTAACHAPAIpEONS ETTITTEdA TTPO TNG
ETTOMEVNG OUVEDpPIAG

> ATO TNV AAAN N EAGTTWON TWV PUOIKWY AVTITTNKTIKWY OTTWGS N avTiBpoufivn
(50%), utTopEi va augnoel Tov Kivduvo 0poupwong

OpopuBoTrevia yrropei va Trapatneniei AOyw TnG ATTWAEING AIMOTTETAAIWY JE
TO ATTOBAAASHEVO TTAAOHA R AOyw BpOouBwong oTo QIATPO.

EAEYXOG TWV AINOOTATIKWY OOKINACIWY




The International Journal Of Artiticial Organa / Vol 10 / no. 8, 1987 / pp. 198-204

Hemapheresis

Effects of membrane B.K. Kramer, O. Ickrath, G. Keppler,

ﬁlasma exchange on the eSS, T hsle
emostatic system and on o T ngen Fra

thyroid hormones in

critically ill patients

» 6 aoBeveic Bapiwg TracyxovTeg HEAETHONKAV o€ 18 KUKAOUG
TTAAOoHaPaipEONS

» ‘Eésraornkav ol rapayovrec mnénc V, VI, VI, 1X, X, XI, XII,
Xlll, To ivwdoyovo, n avriBpouBivn(AT), aAAa kai 6 xpovoc
mpoBpouBivne (PT), kar uepikn¢ BpoupomAacrivng (PTT)

» Mera tnv mAaocuaeaipson ra smireda tn¢ AT kai Twv
mapayovrwyv mnénc Bp&nkav ocnuavrika eEAarrwuEva aAia
ueE Tnv €aipgon Tou ivwdoyovou Kail tou rapayovra Xlll, dev
MEIWONKAV TTEPAITEPW ME TIC ETTAVAAAUPAVOUEVES
TAQOUAPAIPETEIS.




Letter to the Editor Journal of Clinical Apheresis 9:202-203 (1994)

Effect of Therapeutic Plasmapheresis on
Coagulation Parameters

» ZUAAEXONKav dedopéva atrd 19 acOeveig TrTou utTTOBARONKAYV O€
TTAaoHa@aipeEoH

» To Ivwdoyovo Kal n avtiBpoufivn eAATTWONKAV ONUAVTIKA aAAQ TTPIV
TNV €TTONEVN TTAaOpa@aipeon eTTaviABav oT1o 60-80% TwV apXIKWV
EMITTEO WYV

» To PT & APTT tmraparddnkav 1 wpa PETA TNV a@aipeon aAAd eTaviABayv
OTO APXIKA ETTITTEQN TTPIV TNV ETTOMEVN OoUVEDpPIa

» 2710 20% TWV OUVESPIWYV TTAPATNPNONKE EVEPYOTTOINOT TNG
IVWOOAUONG, HE augnon Twv FDPs A kal Twv A-SIgepwyv

» ZTOUG a0BeveEig TTOU TTapOoUCiaoav dIaTAPAXEG TOU TTNKTIKOU
MNXOVIOHOU gV eKONAWONKav KAIVIKG pe Opoufoalpoppayika
eTTEIOO0Ia (Aev TePIANPONKav aoOeveic e AIIATOAOYIKO voonua n

nmaromaésiq) E.S. Pearlman, M.D.
C.A. Litty, M.D.
N. Edger, R.N., B.S.N.

S.K. Ballas, M.D.




RESEARCH ARTICLE

Assessment of Hemostasis after Plasma
Exchange Using Rotational
Thrombelastometry (ROTEM)

Gerold Thiélking' *, Rolf Mesters®, Ralf Dittrich®, Hermann Pavenstidt’, Philipp Kimpers’,
Stefan Reuter’

DOI:10.1371/joumal.pone.0130402 June 29,2015

» 10 aoBeveig Xwpig dlaTAPAXES TOU TTNKTIKOU HNXaviopou utroARBnKav o€
OepaTTEUTIKN TTAOACHOPAiIipEDT).

» OI1 KAaooi1kéG dokipaoieg aipooTaong (aPTT, PT,INR, xpévog 8poupivng,
IVWOOYOVo Kal eTitTreda AT) ouykKpiOnkav JE TTOPAUETPOUG THG
TEPICTPOPIKAG BpouBeAacTopeTpiag ROTEM (EXTEM kai INTEM) Trpiv Kai
META TN CUVEDpIQ.

» H mTAaocpa@aipeon eAATTWOE CNUAVTIKA TA ETTITTESA TOU IVWOOYOVOU, TNG
AT, ka1 Trapareive 1o PT, aPTT ka1 xpovo 8pouivng. 1o INTEM kait EXTEM
@AVNKE ONUAVTIKA TTOPATAON TOU XPOVOU OXNMATIOHNOU Tou Bpouou
(CFT), aAAG ka1 eAATTWON TG HEYIOTNG OoTAOEPOTNTAG TOU BpbuBou (MCF).

» O1 dvw g£pyaoTnpIakég dIaTapaxEG OEV EKPPAOCTNKAV HE AIMOPPAYIKN
01G0eon aAAd o€ aoBeveic auinuEvou aigoppayikou KIvOUVoU n
TTAQOHA@AipeECN NE XPRON GABOUNIVNG MTTOPEI ETTIPEPEI AINOPPAYIKES
ETTITTAOKEG
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Table 2. Coagulation parameters, ROTEM analysis and blood count.

before TPE after TPE A before and after TPE (%) p-value laboratory range (m/f)
Fibrinogen (mg/dL) 482+58 223+38 -54 0.002 180-350
Antithrombin activity () 10311 54 +11 -48 0.0059 70130
aPTT (s) 2843 4548 +60 0.0059 24-36
PT (%) 108+11 6B+11 -37 0.002 80120
INR 0.95+0.06 1.25+80.16 +32 0.0039 0.851.15
TT (s) 182 2043 +11 <0.014 1421
INTEM
CFT (s) 68126 97150 +43 0.0144 30110
MCF {mm) 6618 58+11 =12 0.0057 5072
CT (s) 168 (127-292) 172 (135—-289) +2 0.106 100-240
EXTEM
CFT (s) 79428 134455 +70 0.002 34159
MCF (mm) 678 57+10 -15 0.0058 5072
CTis) 49 (4-64) 52 (2—74) +6 0634 3879
Erythrocytes (x10™/L) 4107 4.00.7 -2 0.0142 3.92-5.08/4. 44561
Hemoglobin (g/dl) 123421 11.722.0 -5 0.0125 119146135169
Hematocrit (%) 36.9455 346455 -6 0.0039 36.6—44.0/40.0494
WEC (x10°) 8.243.0 B.7+2.9 +6 0.160 4.49-1268/3.91-109
Platelets (x10%L) 286102 25589 -11 0.0039 173-390/166-308

P-values are from the Wilcoxon signed rank test; aPTT, activaled prothrombin time; PT, thromboplastin time; INR, international normalized ratio; TT,
thrombin time; CFT, clot-formation time; MCF, maximum clot firmness; CT, coagulation time; WBC, white blood count.

i
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ROTEM analysis Before After
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{
{ | i { { Fig 3. INTEM and EXTEM analyses before and after therapeutic plasma exchange (TPE) with albumin.
e RS ———— ’ The thrombelastogram appears elongated and in a narrow shape after TPE. These differences correlate to

significant changes in clot-formation time (CFT) and maximum clotfirmness (MCF).

ROTEM (INTEM and EXTEM) revealed that initiation of clotting remained
unaffected while clot formation and firmness are impaired.
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Hemostasis management and therapeutic plasma exchange:
Results of a practice survey

Nicole D. Zantek' @ | Leonard I. Boral® | Yanhua Li* | Chisa Yamada®® | Annika M. Svensson™ |
Jason E. Crane® | Roy E. Smith” | Monica B, Pagano®™ | Marian A. Rollins-Raval” |
Amy E. Schmidt'” | Edward C. C. Wong'""* | Yanyun wu'? ®

TABLE 2

TPE approximately every other day

\

\

Replacement fluid
Albumin  Albumin and
Associated situation n (%) normal saline n (%)
No history of a bleeding or clotting disorder (n = 94) 71 (75.5) 18 (19.1)
Active bleeding (n = 94) 0 (0.0) 1(1.1)
Bleeding disorder due to coagulation factor deficiency (eg, 9 (10.0) 0 (0.0)
hemophilia A, B, or C; von Willebrand disease) (n = 90)
Platelet disorder (inherited or acquired) (n = 91) 39429) 11(12.1)
Hypofibrinogenemia (<100 mg/dL) due to recent TPE (n = 91) 8 (8.8) 0 (0.0)
Therapeutic on continuous I'V unfractionated heparin (n = 89) 31 34.8) 9(10.1)
Supratherapeutic on continuous IV unfractionated heparin 19 21.6) 7 (8.0)
(n = 88)
Therapeutic on low molecular weight heparin (eg, enoxaparin) 45 (51.7) 12 (13.8)
(n = 87)
Supratherapeutic on low molecular weight heparin (eg, 28(32.9) 7(8.2)
enoxaparin) (n = 83)
Therapeutic (INR 2.5) on warfarin (n = 87) 39 (44.8) 9(10.3)
Supratherapeutic (INR 4.0) on warfarin (n = 85) 13(15.3) 447
Liver disease with a mildly elevated INR (1.5-2.0) (n = 87) 29 (33.3) 4(4.6)

Abbreviations: CRYO, cryoprecipitate; INR, international normalized ratio; n, number of respondents.

iy

Albumin and
plasma n (%)

4(4.3)
35 (37.2)
35 (38.9)

24 (26.4)
45 (49.5)
28 (31.5)
24 (27.3)

22 (25.3)

24 (28.2)

31 (35.6)
39 (45.9)
43 (49.4)

Albumin and
CRYO n (%)

0 (0.0)
0 (0.0)
4(4.4)

2(2.2)
13 (14.3)
2(2.3)
2(2.3)

33.5)

2(2.4)

1(1.2)
2(2.4)
1(1.2)

Plasma
n (%)

1(1.1)
41 (43.6)
35 (38.9)

12 (13.2)
20 (22.0)
13 (14.6)
22 (25.0)

5(5.8)

15 (17.7)

6 (6.9)
16 (18.8)
10 (11.5)

EpwTtnuartoAdyio mrou 560nke og 107 epyalduevoug o€
Kévrpa A@aipeong oTig HINA oXeTIKG pe TV
£TMIAOYN TOU UypoU avatTTARPwong

Replacement fluid selection for therapeutic plasma exchange (TPE) in patients with an associated clinical situation and scheduled to receive five

Delay
procedure
n (%)

0(0.0)
17 (18.1)
7 (7.8)

3(3.3)
5(3:5)
6(6.7)
14 (15.9)

0 (0.0)

9(10.6)

1(1.2)
11(12.9)
0(0.0)




AVTITTNKTIKN aywyn KATd Tn OIAPKEIA TNG
TTAAOHAPAIPEONS

> TpAKTIKG o€ OAEG TIG TPE xpeialeral avTitrnéia

> XTIg TPE pe @uyokévTpnon TrpoTidwvTal Ta KITPIKA (ACD) evw OTIG
TPE péow peUBPAVNG TTPOTIMATAI N NTTAPIVN
> Ta KITPIKA TTAEOVEKTOUV OTOUG a0BeveEic auEnuEvou aIopPaYIKOU

KIvOUVOU MIa Kal gV £€TTNPEAOUV TOV AIMOCTATIKO HNXAVIOHMO aAAd
OUVOEOVTal PE AUENMEVN ENPAVIOT UTTACRECTIAIMIOG

> H MKH xopnyeital apxika wg bolus og déone 2000-5000 U, kai
META o€ €yxuon 500-2000 IU/wpa.

> Mrtropei va xopnyn0ouv etriong kai ot HMMB Adyw kaAUTepou
TTPOPIA Ao @PAAEIOG KAl EKAEKTIKOTNTAG OpAoNG

> Ta AVTITTNKTIKA XOpnyouvTal TTPpo @IATPOU TTAOCHAPAipECNG
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> O1 aoBeveig TTou AduBAavouv avTITTNKTIKA )| AVTIAIMOTTETAAIOKIK
aywyn, yia diapopoug Adyoug, Kal UtTToaAAovTal o€
TTAaopa@aipeon Bpiockovral TOCO o€ KivOuvo yia aipoppayia 660
Kal yia 6poupwon.

> Agv gival duvaTto va utrapéel odnyia ou va KaAUTTTEl GAOUG TOUG
aoBeveig

> H mTapakoAoUOnon Toug TTPETTEI VA €ival OTEVH KOl EOTOMIKEUMEV
avaAoywg TnG TTabnong Toug, TG PAPMAKEUTIKNG TOUG AYWYRS Kal
TWV I0INITEPWYV XOPAKTNPIOTIKWY TOUG.




REVIEW

Effects of therapeutic plasma exchange on anticoagulants in
patients receiving therapeutic anticoagulation: a systematic review

Kimberly L. Hodulik, Pharm D,"* Adam G. Root, Pharm D,? Leila S. Ledbetter, MLIS,* and TRANSFUSION 2019;9399;1-10
Oluwatoyosi A. Onwuemene, MD, MS @'

2& CUCTNMATIKR avAAuon 8 HEAETWYV ( 5 KAIVIKWYV TTEPQITITWOEWYV Kal 3
osIpwWV acBevwy) HEAETAONKE N XopARynon o€ 23 acBeveic TToU
uttoANONKav o TTAaoHa@AipeEcn 7 AVTITTNKTIKWV
(MKH,HMMB,DOACs ka1 ABK)

H atmropdkpuvon Twv TTapayoviwy TTnRENg o aocBeveig TTou Aaufdavouyv
QVTITTNKTIKA KAl UTTOBAAAOVTAI O€ TTAOCHO@AIpEDT OXETICETAI ME!

» EAATTWON OTN HETPNON TNG anti-Xa dpaoTIKOTNTAG

» Au¢non tou xpovou aPTT kai Tou INR.




H xpion tng BepatreuTiKNG apaipeong AAAage Tnv EKBaocn TTOAAwWV
TTaONoEWY, KAKOROWYV Kal un, Kol TTAEOV ATTOTEAEI OCNMAVTIKO KI

AVATTOCTTOOTO OTOIXEIO OTNV AVTINETWTITION TOUG.

H emidpaon Tng TAACHAPAIPECG OTOV AIMOCTATIKO MNXAVIOHO £XEI

TTEPIYPAPE] ATTO TTAAIA

O1 diaTtapaxég TNG AINOOTACNG PAIVETAI VA £XOUV I0IAITEPN BapuTnTa
OTOUG ao0eveic auinuEvou alioppayikou KivOUvou aAAd Kal O€ auToUG

TToU Aaudavouv avTiIOpouBWTIKA PpAPMAKA.

H cuvexi{Opevn eKTTAIOEUON KAl EOIKEIWON TOU TTPOCWTITIKOU KATAPEPE
VA BEATIWOEI CNUAVTIKA TNV TEXVIKA KOl VO MEIWOEI TIG ETTITTAOKEG TNG

MEBOOOU.






