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Elcaywyn — Ogpamneutiki Adaipeon (OA)

Atadkaoia kata TNV omola To aipo Tou aoBevouc SLEpYETAL LEOW
nioc €EWoWHATIKNG LATPLKAC OUOKEUNC Tou Olaxwpilel eva n
NMEPLOCOTEPOL CUOTATIKA TOU, E OKOTIO TN Bepameia piag vooou,
HEoW emitevénc upilog «kKaAng aAlolwong» Twv CUCTATIKWY TOU
QLUATOC - EUHOPPWY N KN - KoL EMLOTPEDEL T UTTOAOLTTA, HE N
XwpLlc avamAnpwaon Tou StaXwpL{OUEVOU CUCTATLKOU
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Schwartz J, Journal of Clinical Apheresis 2016; 31:149-338




Etcaywyn — Oepamnevtikn Adpaipeon

! 2 SpecificgEravity? Blood Component
s < E | <1.025 Plasma Plasma Exchange
W <, i Adsorption,
0 ﬂ E? 1.035m@ LDL apheresis
|.IJ 0 NH 1.0402 N Platelets Plateletpheresis
e I o L0852 N\ mmature hematopoietic cells
2 ¥71 1.030 T cells
Q %e Plasma 1.q55EI B cell Lymphocytes .
M I § 1.060 Pr(c:ﬁ'n ;elocytes Leukapheresis
: < 52 WBC e Monocytes
N 1.0708 Myelocytes, Basophils Extracorporeal
| 1.0757 \ Band and Segmented Neutrophils |photopheresis
1.(580@ <— Reticulocytes
1.085(
- Red Blood Cell
Eryth
1.090 rythrocytes exchange
\BB 1.095@
TON >1.100




Etlcaywyn — Oepamnevtikn Adaipeon

Hemofiltration
DFPP

Plasma Exchange
Exchange transfusion

Plasma Blood cells |
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N NG l'-» "
W Small Molecules ~>{ Medium Molecules > Large Molecules Cells \
n v o |~ - v
2 : + =C1(206000)

*VitaminB12(1355) ' «C4(206000)
< —— mino Acids 3 +1gG (150000) *WBC(10~20um)
z *Glucose (180) § { +IgA(170000) *PIt(2~3um)
& *Guanidinosuccinic acid (175) *IgM(950000)

i +Uric acid(168) +g-globulin (300000)

*Creatinine(113) E : *Apoprotein-B-48 (LDL:275000)
*Urea (60) ; *Albumin (69000)
«Ca(40) : i *Hemoglobin (68000)
K (39) : ; *Prealbumin (55000)
P(31) : i *Apoprotein-A(28300)  *B-Lipoprotein (2400000)
“Mg (24) | i *Retinol binding protein (21000)
*Na(23) § +2-microglobulin(11800)
~H20(18) 5 e 02-microglobulin (4000~69000)
10' 10° 16° 10* 10° 10° \

Noiri “Concise Manual of Apheresis Therapy”, Springer Japan 2014




Elcaywyn — Oepamnevtikn Adaipeon

Adopd nmokiAia voonuatwy:

> AlpotoA oy
> NeupoAoyika
» Nedppoloyika
» PeupotoAoykad
» Metaf oAk

> XELPOUPYIKA / LETANOCXEVCEWV I
> OYKOAOYLKA s .-;r s 6 St
> DeppatoAoyLka Narvez. e =)

Peripheral Neuropathy Wegener's
Diabetic Neuropathy Granulomatosis Vitiligo

Rhe matooth st'i:
Potymy lgla matica

\X{\ N

Muscles

I
Y
<
m
N
m
:
N
"
C

EAAHNIKHI ETAIPEILAXT
AIMADAIPEZIHT

AlIHMEPIAA




Elcaywyn — Oepamneutikn Adaipeon

«VitaminB12(1355) -C4 (206000
+Bilirubin (535) ren-

= - AmmoAcids(75~204)§
*Glucose(180) '
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E Hemofiltration

- | DFPP

{ Plasma Exchange

b~ Exchange transfusion

W .7 ~ Plasma | Blood cells
E‘ Small Molecu|e>‘ Medium Moleculells\;,\/{' Large Molecules ::j:r» ,
y : . ' i +C1(206000)

Z

%

<

<
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)

g0bulin (4000~69000)

~ 10° 10° :
Noiri “Concise Manual of Apheresis Therapy”, Springer Japan 2014

“H20(18)
10’ 10?




Anopakpuvon poprakwyv kot Ospamnevtikn Adaipeon

v OL péBodotL Oepanceutikic Adaipeonc edbappolovral ta teAevutaia 50
XPOVLO GE TTOLKIALOL VOG|LATWV

v" H mBavotnta avtoi ot acOeveic va Aappavouv nAELdd o GaAPHAKEUTIKWV
OKEVOOMATWV givat uPnAn
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Examination of drug removal profiles in patients
undergoing therapeutic plasma exchange: A
retrospective study

Ugur Balaban® | Emre Kara® | Sherif Hanafy Mahmoud? |
Osman IlThami Ozcebe? | Kutay Demirkan'

[ NUMBER OF PRESCRIBED DRUGS |
0 20 40 60 80 100 120 140 160

Analgesics, nonopioid
Anticoagulants - antiplatelets
Antimicrobials

CV drugs

ISs

Antiseizures

Antidepressants

PDE inhibitors

PDE inhibitors Antidepressants Antiseizures ISs CV drugs Antimicrobials A:trii;alfr:‘;t: ) ﬁg?\lnglci:’
mYes 0 0 0 0 0 8 113 0
m Maybe 1 3 21 0 61 63 29 25
No 0 0 0 55 6 42 0 129

FIGURE 1 Overall drug profiles of patients and removability of drugs via TPE. CV, cardiovascular; ISs, immunosuppressants; PDE,
phosphodiesterase; TPE, therapeutic plasma exchange.



Anopakpuvon poprakwyv kot Ospamnevtikn Adaipeon

v OL péBodotL Oepaneutikic Adaipeonc edboappolovrat ta teAevutaia 50
XPOVLA OE€ TTOLKIALOL VOGLATWV

v" H miBavotnta avtoi ot acBeveic va Aappdavouv mAsLddo GapUAKEUTIKWY
OKEVOOMATWV givait uPnAn
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v' OL néBodotL OA Suvartat vo ormopakpUVOUV GaPHAKEUTIKEC OUGLEC KO ME
OLUTOV TOV TPOTIO VO EMNPEACOUV TNV KOTOVOMN KOl KAT' EMEKTOON TN
Oeparmnevtikn 6paon Toug




Anopakpuvon poprakwyv kot Ospamnevtikn Adaipeon

H anopakpuvon ¢pappakwv HeE T pe0odouc OA pnopel va sivol oKOTILUN N

okovoLa

> ZKOTILUN: OE KOTAOTAOELC UMEPOOOCOAOYLOG KOl SNANTNPLACEWV

> AKouowa: WG avermOupntn svépyela/smuntAokn tThe pe0odou mov propet
voL 0ONYNOEL OE OVEMOPKELC OCUYKEVTIPWOELC OUCLWV O acBeveic mov n
dLatApnNon ENOPKWV OEPATEVTIKWY CUYKEVTIPWOEWV £ivolt {WTKA
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To peyaAutepo HEPOG TN BLBAloypadiac:

» adopa tnv nhacpadaipeon (TPE)

> OTOTEAELTAL OTIO MEAETEC TIEPLOTOTIKWYV

> oVOLPEPETOAL OE KOTOLOTACELC UTtEPSOGOAOYLAC
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ITable 21

Effect of Therapeutic Plasma Exchange on Various Drug Classes (Excluding Case Reports With Single Patients)"

Sample Size of Time After Last % Drug Removal by
Drug (No. of Studies) Referenced Study Publication Type Dose, h Plasma Protein Binding, V,,  Apheresis
Antibiotics
Acyclovir (1)** 3 PK study 1-3 15%; ~0.7 L/kg 25
Tobramycin (3)* 1,1, 2 Case reports 0.7-24 Data not available 6.8-14.3
Gentamycin (4)* 7712,15 Phase |l trials 2-12 Data not available 5-62
Vancomycin (5)* 1,1,1,1,12 Case reports, phase  2.8-134.3 Data not available 6.3-48.5
Il trial
Teicoplanin (1)** 12 Phase |l trial 0 >98%; 0.8-1.6 L/kg 11.1-28.6
Cefepime (1)* 9 Phase Il trial 15 20%; 0.2-0.3 L/kg 2.1-6.7
Ceftazidime (1)** 1 Phase |l trial 0.3-2 83%-96%; 0.1-0.2 L/kg 4.6-6.9
Ceftriaxone (2)* 11, 12 Phase Il trial 0-15 Data not available 5.7-25
Ampicillin (1)* 15 Phase |l trial 2-10 ~20%; 0.2-0.3 L/kg 36.2
(neonates)
Antiepileptics
Phenytoin (8)° 1,1,1,1, 1,1, Case reports/series 1-96 Data not available 3-10
2,5
Theophylline (2)* 1,3 Case reports 3-15 Data not available 21.8-23.9
Phenobarbital (2)"* 1,1 Case reports 1-73.5 75%-95%; ~0.6 L/kg 3-38
Carbamazepine (3)*" 1,1, 1 Case reports 26-48 70%-80%; 0.8-1.9 L/kg 6
Antihypertensives
Amiodarone {2)** 1,1 Case reports 18-31 days >98%; 5,000 L ~1mgin
plasmapheresate
Verapamil (2)* 1,2 Case reports 254 Data not available Data not available
Digoxin (5)* 1,2, 4,4,5 Case reports, PK 0-72 Data not available 0.1-5
studies
Endocrine and hormonal
Thyroxine (4)* 1,1,1,4 Case reports 1-120 Data not available 6-12 of ingested dose
Chemotherapy
Vincristing (2)** 1,3 Case reports 6 50%-80%; 215 L/1.73 m? 8-72
Immunosuppressive
Prednisone/ 2,2 Case reports 0.42-1.16 90%-95%; 0.6-0.7 L/kg 0.83 (prednisone) and
prednisolone (2)** 0.74 (prednisoclone) of
total dose
Tacrolimus (2)** 2,3 Case reports 1 75%-99%; 0.85-65 L/kg Drug not removed
Cyclosporine (3)** 1, 1,1 Case reports 1-2.5 90%-98%; 13 L/kg 0.2-10 of total daily dose
Mycophenolic acid (1)* 2 Case report 4-6 >98%; 54 L 0.5 of total daily body
stores
Natalizumab (1)* 12 Phase Il trial 10-14 days Data not available; 5.7 L 75
Rituximab (1)° 16 Phase Il trial NA Data not available; 3.1 L 45-72
Pain/analgesics
Diclofenac (1)* 4 Phase |l trial 1 Data not available 17
Acetaminophen (1)* 5 Phase Il trial 1 Data not available 4
Propoxyphene (1) 6 Case series 0-72 Data not available Data not available
Aspirin (1)** 6 PK study 1.6 80%-90%; 0.1-0.2 L/kg 7-32 of ingested dose

Cheng CW, Am J Clin Pathol 2017; 148:190-198



Anopakpuvon ¢pappakwv Kot Oepansutikn Adpaipeon

Ynapxouv mMoAAoi MOPAYOVIEC MOU EMNPEAI{OUV TNV QMOMAKPUVON TWV

bappakwyv pe Tig pebodouc OA.

Autol punopei va adpopouv:

v 10 GAPHAKO (XOAPAKTNPLOTIKA POPUAKOKWVNTIKAG, DOPUAKOSUVOAMLKNG
ouaoiagc)
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v tnv néBodo (eiboc OA, xpovoc Evapéng, SLApKeLa, ouxvotnTa cuvedpiag,
StaAvpa utokataotToon )

v tov acOevi) (KAWLKN KOTAOTOGOH, CUV-VOONPOTNTA, OVENAPKELDL OPYAVWYV,
TOLUTOXPOVEC Oepaneiec)




Anopakpuvon ¢appakwv Kot Oepaneutikn Adaipeon

Drug-Dependent Factors

Drug plasma protein binding affinity (higher protein binding
maintains higher intravascular levels)

Drug volume of distribution (higher V, equates to less drug
remaining in the intravascular compartment)

Multicompartmental kinetics and equilibration rate/potential
for postprocedural rebound

Drug half-life (greater than 2 hours)

Endogenous clearance rate (less than 4 mL/min)

Correlation between drug dose and biological effects must
exist

Molecular weight (limits hemodialysis options)

Hydrophilic/phobic and lipophilic/phobic properties of active
drug molecules
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Cheng CW, Am J Clin Pathol 2017; 148:190-198




D opLAKOKLVNTIKA OUCLWV

Y B )
Ll
< W [_ 'b"“'" 0 Amobiopcvon (Liberation): H amehevBépwon g SpacTikig ovaiag amod 1o
it < 1} okebaopa ota PioAoyika vypa
u 2 A , Aroppognon (Absorption): H perapopa me dpacTikng ovoiag amd m
4 l' W bsorption BEon yoprynong otnv kukAogopia Tou aipatog (cuaTnuarkr kokAogopia)
& - I Karavopn (Distribution): H Siadikaaia kara my omoia karavéperain
m Q W W D / | istribution §pacTIkr 0voia 0TO CMUA HETE TG YEVIKAG KuKAOPOpIag
I W etabolism | 0 Merapohiopog (Metabolism) : H peratpomt) g SpaoTikig ovaiag e
e m ! & M XNHIKO 1) v{LLATIKO HETAOXNHATIOHO O€ QVeVEPYOLG HETAPOAITES
= < [l Anikkpion (Excretion): H un-avaotpéyiun amoBoAr Tou ¢apuakou Kai Tev
e z HETaPOATGV TOL aMd T0 OGa
& I Ie E Excretion
1 fom 5; 4 ©
—
C qug

Route of Drug . .

» 'OyKOG KOTAVOMNG

» Taon 6£oeVONG LE TPWTEIVEG
TIAQGLOLTOC

» MoAU-SLaPEPLOUATIKO HOVTEAO
KLWVNTLKAG




D opLOKOKIVNTIK OUCLWV

I Katovoun

i a Oykog katavoung (Vp): o dawopevikog OyKoG uypou OTO OWHA OToU

- Slayeetal To GAPUAKO. ZUCXETLLEL TNV TTOCOTNTA TOU 0To cwua (doon) pe TN

g.J 4 ﬁE; OUYKEVTPWOT) TOU OTO alpa

-l

W & Elg XapunAdg V,, (<0,2-0,3L/Kg) YYnAdg V, (L/Kg)

6 v ¥ | |

W= é: YynAn C oto mAdopua — : XounAn C eAevBepou

: q 8% - s I ' dapPHAKOU GTO MAAGHA
Mo eMSEKTIKO oTNV o o ALlyOTEPO EMUOEKTIKO OTNV

arnopakpuvon pe TPE arnopakpuvon pe TPE




D opLOLKOKLVNTLK OUGLWV

11 Katovoun
f <

W
-
o I8

@  Aminoglycosides Clindamycin Ceftaroline (20 L/kg)
W QW
u IE Beta-lactams (nearlyall) ~ Doxycycline Macrolides
e !2 - Penicili ns Linezolid - Azithromycin (30 L/kg)
-3 | -Ceomosporns GGt et - Clarithromyci (3 Llkg)
o I I< - Carbapenems Rifampin Tigecycline (8 L/kg)
71 e i: Daptomycin Vancomycin Trlmethoprlm (2 L/kg) L P
: 4 qu e nteret Book of Ciical Care by (@PolnCa cﬁdde
-
BAZIKH APXH e m—

O OyKOG KaTavounc Tov GapuAKou gival piio oo Tig
TIPWTEC TIOPOLETPOUC TIOU TPETEL VO AQLUPBAVOUE
urmtoPLv otalv OKEPTOUOLOTE TNV OLTTOUAKPUVGT) TOU ME
pnebodoucg OA

-
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D opOKOKLVNTIK OUCLWV
Katoavoun

Taon 6éopeuong pe TG mpwteiveg mAaoparog (f,): o faBuog otov onolio ta
dappaka cuvoEOVTOL UE TIC TPWTELVEC TOU AlpaTOC

XapnAn taon

!

ALlyOTEPO EMLOEKTIKO OTNV
ornopakpuvon pe TPE

!

Auénpévn C eAevBepou
dappdakov oto mAaopa

Auv&npévn taon (f,>80%)

!

Mo e EKTIKO OTNV
arnopakpuveon pe TPE
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BA2IKH APXH
2 pappaka ME YOHUNAO OYKO Kotovoung Kaiw/n oauénuéevn taon OECUELONC ME TIC
MPWTELVEC TOU MAAopatog Oa mpeEneL va Bewpeitanl oAU miBovr N AMOUAKPUVON TOUC
HE pe@odouc OA - untapyouv EZAIPEZEIZ




D opOKOKLVNTIK OUCLWV

Katovoun
MovVTtéAO KWVNTIKAC TTOAAQATAWY SLOUEPLOUATWV: 1 LKAVOTNTA VO CUVOEETOL
evae  ¢dapuako pe Owapopwv PBoBuwv ouyyevele¢ o€ SLoPOPETLKA
Sdlapepilopata Kol va avakataveUEeTal e dtadopouc puBuoug

7~ 2

Distribution phase

i

Elimination phase

Drug Conentration

e
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Time

—— Endogenousclearance

Dose ———» TPE clearance

Peripheral




D opLOKOKLVNTLK OUGLWV
Katavoun

TABLE II. The “Vancomycin” Example

Findings

Publications type/# of patients Endpoint

Case report (n = 1) [30] Reduction in serum concentration

Case report (n = 1) [31] Reduction in serum concentration

Case report (n = 1) [32] Reduction in serum concentration

Case report (n = 1)* [33] Reduction in serum concentration

PK trial (n = 12) [8] Percentage decrease of total body stores

(derived from amount in waste plasma)

Yes; ~49% reduction

Yes

Yes; ~27% reduction

No

No; 6.3% of total body stores

“Vancomycin concentrations measured at least 2 h post-TPE.

TL.X. OLOTTIAQTiVN, YEVTOUUKiVN, datvuvTtoivn kat kapBapolemaun
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BA2IKH APXH
KaBoplotikdc mapayovtag:

OXE0N HE TRV Xopnynon tov ¢appakou

oX€on HE tTh ouvedpia

» OTNnNV anopakpuveon twv ¢apuakwy eivat o xpovoc dlevepyelog tTng cuvedpiog OA os

> OTOL QMOTEAECMATA TWV MEAETWV O XPOVOC UETPNONG TWV ETUNESWV PapUAKoU o€



D opOKOKIVNTIK OUCLWV
Katovoun

H kotovopn twv GopHAKWY OMOTEAEL XOAPAKTNPELOTIKO TNG ouciac oAAd
géaptatatl oo nAsiada AAAwWV MOPOUETPWV:

Organ Failure

Healthy Sepsis

Vd

In

*** Alpatikn pon
**» Alamepatotnta TpLYosldwv
*** AN\ay€C 0TOUC OYKOUC TWV SLOUEPLOUATWY TOU OCWHLOTOC
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** Noonuota mou TmpokaAoUV peilwon emuteédwv aAPoupivne (vedpikn, NMATIKA
QaVETMApPKeLA) — xapnAn 6€opevon 0EVwWV oUCLWV

*» OAeyuovn (tpavpua, xelpoupyeio, AolpwéeLcg) mou pokaAel avénon enmedwy a-
o&vnc YAukompwteivng — vPnAn d€opevon Baoikwv oucLWV

*** Mapayovtec nou ennpedlouv Tov LETAPOALOUO TwV MpwTEivwy (eminedo BpePnc)

**» Xopnynon SLaAupatwy vrokataotaong katd tn uEbodo (FFP  aABoupivn)




D opLaKOKLVNTIKA OUCLWV
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D opOKOKLVNTIKA OUCLWV
MetaBoAlopocg — ATLEKKPLON

KaBapon (Cl): amopdkpuvon tou dpoppakou amod €va OYKO TIAACUATOC O€
uio 6edopevn XpoVLIKN OTLYUN

XapnAn evéoyevic kabapon Cl <4ml/min MewwpnEVog HETABOALOMOC

N 7

Neploootepo EMLOEKTLKO
OTNV ANMOUAKPUVON UE
TPE
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D opOKOKLVNTIKA OUCLWV

§ s MetaBoAlopoc — AlEKKPLON
m
S{ L Xpovog nuioslag {wng (t;,): 0 xpovog mou amatteital yia tn KeETABOAN ™G
gfq EE{ OUYKEVTPWONG €vOog dapuakou katd 50% HECW TOU HETABOALOHOU Kal TNG
U E uh K&Bapong tou - t,,,=0,693 x V, /Cl
guis
!-
Y =4 .
Y . YynAoct,,, >2h
a I %2 Xap.nhoq t1/2 N T 7% beta: elimination half life ll)n q 1/2
Lu an 2 . T1/2 alpha: the distribution half life 1
c<i [ \ RS

% Cmax

Mo emLdEKTIKO oTNV
amnopdakpuvon pe TPE

AlyOTEPO EMLOEKTIKO OTNV i
anopdkpuveon pe TPE |

t120 <ty




Anopakpuvon ¢pappakwv Kot Oepaneutikn Adpaipeon

Clinical Factors

Duration and frequency of apheresis procedures

Volume and rate of apheresis exchange

Method of extracorporeal extraction (hemodialysis, hemoperfusion,
hemofiltration, plasmapheresis)

Timing of drug dose relative to initiation of apheresis (drug concentration affects
apheresis efficiency)

Altered pharmacokinetics in overdose clinical situations

Type of replacement fluid (albumin, fresh-frozen plasma)

Indirect effects of apheresis on other factors (binding proteins, antibodies,
inflammatory mediators, coagulation factors) causing clinical improvement
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AlIHMEPIAA
AIMADAIPETHX

Cheng CW, Am J Clin Pathol 2017; 148:190-198




Anopakpuvon ¢aprakwv Kot Oeparnevtikny Adaipeon

» O XpoOvog petafl xopnynonc tou ¢GpoppaKkou Ko
Slevépyelac tng cuvedpiac eivat o o Baoctkog

Epooov peocoloBnosl apkeETOC XpOVOC WOTE TO PAPHAKO va KotaveUnOel
MANPWC, N ATTOMAKPUVON Tou PE TN OA Ba elvol ONUAVTILKA LELWHEVN, KABWC
Ol OUYKEVTIPWOELC TNC OUCLOC OTO alpa €lvol CNUOVTIKA YOUNAOTEPEC,
oveEAPTNTO OTLO TOV OYKO KATAVOMNG 1} TNV TAON SEOUEVONC ME MPWTEIVEC
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BAZIKH APXH
Eadv n OA 8ev XPNOLUOTOLELTOL OKOMIMA YLOL QITOMAKPUVON KATmolov ¢oppaKou,
npoteivetal n xyopriynon tov dappdakouv META to mépac tnc HeOodou
Av autd bev gival epLKTO, TOTE 0 XPOVOG NUICELOG KOTAVOMNG t;/,, TOU dapudKou,
epooov eival SLaBEoLpocg, LMopEil va XxpnotpomnotnOei




Anopakpuvon ¢pappakwv Kot Oepaneutikn Adpaipeon

Clinical Factors

Duration and frequency of apheresis procedures

Volume and rate of apheresis exchange

Method of extracorporeal extraction (hemodialysis, hemoperfusion,
hemofiltration, plasmapheresis)

Timing of drug dose relative to initiation of apheresis (drug concentration affects
apheresis efficiency)

Altered pharmacokinetics in overdose clinical situations

Type of replacement fluid (albumin, fresh-frozen plasma)

Indirect effects of apheresis on other factors (binding proteins, antibodies,
inflammatory mediators, coagulation factors) causing clinical improvement
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Patient nutritional status, organ function, and impaired endogenous clearance
(less than 30%)

Patient clinical stability (hypotension limits speed and efficiency of apheresis-
mediated clearance)

Other concurrent detoxification and enhanced excretion treatments (gastric
lavage, urinary alkalization, antidotes, and reversal agents)

Cheng CW, Am J Clin Pathol 2017; 148:190-198
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Check for any available evidence using Tables 1 through 6 and considerthe clinical
recommendation
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Check for any available evidence using Tables 1 through 6 and consider the clinical
recommendation

Table 1 Summary of the effect of therapeutic plasma exchange (TPE) on antimicrobials
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I Check for any available evidence using Tables 1 through 6 and considerthe clinical
! 1 recommendation
-
< W Table 2 Summary of the effect of therapeutic plasma exchange (TPE) on antiepileptic drugs
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Check for any available evidence using Tables 1 through 6 and considerthe clinical
recommendation

Table 3 Summary of the effect of therapeutic plasma exchange (TPE) on antithrombotics

Drug TD |n | Tme | & fomTPE | TPE Drug Recommendation
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KAWVIK TIPOKTLKNA

Check for any available evidence using Tables 1 through 6 and considerthe clinical

recommendation

Table 4 Summary of the effect of therapeutic plasma exchange (TPE) on cardiovascular drugs
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Check for any available evidence using Tables 1 through 6 and considerthe clinical
recommendation

Table 5 Summary of the effect of therapeutic plasma exchange (TPE) on immunosuppressants and chemotherapy
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Check for any available evidence using Tables 1 through 6 and considerthe clinical
recommendation

Table6 Summary of the effect of therapeutic plasma exchange (TPE) on other drugs
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Pharmacokinetic parameters may change in critical illness, and they were added here to show the possibility of remaoval by TPE

AC concentration change, CR case report, (3 case seres, b fraction bound, n number of subjects, MR not reported, 00 report of overdose, Ph Il phase || study, T report
of therapeutic dosing, Y volume of distribution
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Check for any available evidence using Tables 1 through 6 and considerthe clinical
recommendation

If no evidence is available or the provided recommendationdoes not apply to your
patient due to other factors, use the checklist provided in Figure 3 to determine if
there is a high probability of drug removal during TPE

Is the volume of distribution (Vd) < 0.2 L/kg?
Is protein binding (fb) > 80%7?
Is the half-life (t¥%) > 2h?

WIll TPE start during the distribution phase of the drug OR will the drug be dosed immediately
prior to or during TPE?

Does the patient have dysfunction of a drug elimination organ?
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Are transient changes in concentration of clinical relevance?
Is there any new evidence that suggests removal of the drug by TPE?

Mostly “Yes” » Itis likely that some of this drug will be removed with TPE: administer dose after TPE when
ostly es available; dose supplementation after TPE may be required; use TDM when possible

mo It is unlikely that this drug will be removed using TPE: no drug adjustment is required

* Use TDM when possible; closely monitor patient for changes in clinical status that could
suggest sub-therapeutic drug levels

Fig. 3 Checklist 1o determine how likely drugs are removed by therapeutic plasma exchange (TPE)
b, s J ™~
| - »

Mahmoud SH, Neurocrit Care 2021, 34:301-311
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Check for any available evidence using Tables 1 through 6 and consider the clinical
recommendation

If no evidence is available or the provided recommendationdoes not apply to your
patient due to other factors, use the checklist provided in Figure 3 to determine if
there is a high probability of drug removal during TPE

Whenever possible, administer dose after TPE. If dose must be administered
before, allow as much time as possible for distribution. An estimation of
distribution may be made using the distribution half-life* of the drug if available
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When applicable, use therapeutic drug monitoring to confirm drug levels are within
therapeutic range

Most importantly, monitor the patient closely for changes in clinical status that
could suggest sub-therapeuticdrug levels

Mahmoud SH, Neurocrit Care 2021, 34:301-311
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I Therapeutic Plasma Exchange: Core *®
W Curriculum2023
! < C. Elena Cervantes, Evan M. Bloch, and C. John Sperati
u
S < [} Table 6. Characteristics of Common Drugs Removed by TPE
m 2 Protein Volume of
4 N Drug Binding, % Distribution, L/kg
m — MI Acetaminophen <3 0.1
m & NH Acetylsalicylic acid® 80-90 0.1-0.2
u Iﬁ. Azathioprine 30 0.6
e !- Cefazolin® 80 0.13-0.22
o 2 =4 Ceftriaxone* 90 0.12-0.18
& ze Cyclosporine 90-98 13
I I< Cyclophosphamide 23 0.8
1oy éz Digoxin 20-30 5-8
: < 2 Eculizumab NA 5-8
b Glyburide® 99 0.16-0.3
Heparin® >90 0.06-0.1
Ibuprofen® 99 0.15-0.17
Levothyroxine® 90 0.1-0.2
Prednisone-prednisolone 90-95 0.6-0.7
Rituximab NA 3.1-45
Valproic acid? 90 0.19-0.23
Tobramycin 10 0.25
Vancomycin 70 0.39
Verapamil® 90 NA

Warfarin® 97-99 0.11-0.15

a na = e (I —— —




Anopakpuvon doprakwyv kot Ospamnevtikn Adaipeon

* H anopakpuvon GopHAKEUTIKWY OUCLWV MMOPEL val €lval oKOmun A
okovoLa

** ZKOTILUN OE KOTOLOTAOELC UTtEpSocoAoyiac Kot SnAnTtnpLdocswyv

I
Y
<
m
N
m
:
N
"
C

EAAHNIKHI ETAIPEILAXT
AIMADAIPEZIHT

‘“*H odappakoduvapiknl eivat uvPpiotn¢ onuaociac otnv nepintwon
untepdoooAoyiag kKamowou dappakov Kat tofikotntag/ &nAntnpiaonc
oTto KAmoLa ovoia

AlIHMEPIAA




2 KOTTILLN QMO AKPUVON PapUAKWVY

900 -

800 - B Others
O ET (Exchange transfusion)

700 7 mTPE
@ PD(Peritoneal dialysis)

600 - B CRRT(Continuous Renal

500 OHP Replacement Therapy)
BHD

400 -

300 A

200 +

o = B

0 T T T T T

1950-9 1960-9 1970-9 1980-9 1990-9 2000-9 2010-4
Decade

I
Y
<
m
N
m
:
N
"
C

EAAHNIKHI ETAIPEILAXT
AIMADAIPEZIHT

Number of articles

AlIHMEPIAA

Mardini J et al. Case reports of Extracorporeal Treatments in Poisoning: Historical Trends. Seminars in Dialysis. 2014; 27(4): 402-406.
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H dappakoduvaukn eival vpiotng onuaociog otnv nepimtwon unepdocoAoyiag KAmoLlou
dappakou Kal toékotntag/ SnAntnplacng anod KAmoLo ouoia

Utility of extracorporeal modalities in poisoning
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m Modality Toxin Molecular Toxin Volume of Protein Binding of Examples of Toxins Amenable to Therapy = Primary Limitations of Therapy
n Mass (Da) Distribution (L/kg) Toxin
-
< Hemodialysis ~ Up to 10,000-15,000 <1.5-2 <80% Salicylates, toxic alcohols, lithium Hemodynamic stability
e HCO filter HD  Up to 50,000 <1.5-2 <80% Small peptide therapeutics; any therapy Limited availability
< amenable to HD Limited role in poisoning
CRRT Up to 15,000-25,000 <1.5-2 <80% Lithium Slow toxin clearance (excepting toxins with slow
z redistribution)
-
< Hemoperfusion Unclear, but high <1L/kg Any Valproic acid, carbamazepine Limited availability
Clotting
Hypocalcemia
Plasma No limit <I L/kg Any Monoclonal antibodies, arsine Limited availability
exchange

Very slow clearance

HCO, high-molecular-mass cutoff; HD, hemodialysis; CRRT, continuous renal replacement therapy.
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a 4 % Figure 1.

W w o}

0 E Eﬁ
W & W g™
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Removal of toxins via HD decreases with greater degrees of protein binding. Comparison of removal of three uremic toxins (p-cresyl glucuronide, 13% protein-bound; indole 3-acetic
acid, 73% protein-bound; and p-cresyl sulfate, 95% protein-bound) during a single HD session averaged over ten patients. Blood flow rates were 300 ml/min, dialysate flow rates were 700

ml/min, and dialyzer urea clearances varied. Modified from reference 8, with permission.
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n
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m 2 Table 1
4 F N Agent, categorization, and procedure type (with replacement fluid) discussed and categorized by ASFA for drug/toxin depletion via therapeutic apheresis [6].
& L] m I Drug | Drug Class ASFA Category Procedure Type Replacement Fluid
m & N H Amanita mushroom toxin (poison) Il TPE Albumin or plasma
I Castor bean toxin (poison) il TPE Albumin or plasma
m 0. Chlorpromazine (antipsychotic) il TPE Plasma preferred”
e ! o Dipyridamole (anticoagulant) il TPE Plasma preferred®
- 2 — < Imipramine (antidepressant) il TPE Plasma preferred®
z e Organophosphates (pesticide/poison) il TPE Albumin or plasma
& I Natalizumab® (immunosuppressant) il TPE Albumin
I < Propranolol (antihypertensive) il TPE Plasma preferred®
m - é z Tacrolimus (immunosuppressant) il RBCX Red blood cells
- Quinidine (antiarrhythmic/antiparasitic) il TPE Plasma preferred®
: q u < Venom? (poison) il TPE Albumin or plasma (plasma preferred if there

is concomitant coagulopathy)

Abbreviations: TPE, therapeutic plasma exchange; RBCX, RBC exchange.
a Venoms described as treated by therapeutic apheresis include: snake, brown recluse spider, scorpion, and Africanized bee.
b Plasma is preferred for these drugs because of the strong affinity of these agents for alpha-1-acid glycoprotein.
¢ Primary indication for therapeutic apheresis is to remove natalizumab in individuals developing drug-associated progressive multifocal leukoencephalopathy (PML).

Binns TS, Trans Med Reviews 2023; 37:16-20
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2TOX0 va aéloAoynoeEL:

> ePOPUOIOMEVEC KALWVIKEC TIPOKTILKEC TIOU O)Xetilovtol ME TNV
avtiptkpoBlakn Oepamneio o aocBeveic mov unofaAlovtar o TPE

» OTOON, EVAUEPWON KAl YVWON TNC LATPLKAC Kowatntac oto OEpa avto

AnoteAéoporaL:

Avnouxntikn €AAewdn yvwong Kot KEVO EVNUEPWONG OTN SLaxElpLon TNG

OLVTLULKPOBLAKAC aywyn¢ Twv acBsvwv uno TPE
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2 UMITEPOLGLOLTLKAL 6 .,

v YYnAl mBavotnta ot ooBeveic mou umoPdAlovion o OA va
AappBavouv pappaka mou anopakpuvovtal e tTh HEbodo

v Xpeldleton HeyaAn npocoxn oth XoprRynon Twv GappaKwv

v XopunAG¢ OYyKOoG Kotavoung kot avénpévn Ttdon ouvéeong Tou
bappakov HE MPWTEIVEC MAACHOTOC auédavouv tnv midavotnta
OLTTOLALKPUVGN G TOU

v ZNHOVTLIKOC €ivoit 0 XpOvoc xopRynong tov GpopHAKou o€ oxXEon ME TN
Silevépyela tng ouvedpiag OA. H ouyxpovn xopnynon Oa mpemeL va
artodevyetTal Kot LOavVIKA Oa PEMEL va XopnyouvTal LETA TN ocuvedpla

v Oa mpénel va Aappdavoupe urtoPv Kat OAoug Toug GAAOUC TTOLPAYOVTEC

oV ENNPEAI{OUV TNV ANMOUAKPUVON
v MapokoAoUOnon Twv OEPATTEVTIKWV EMITESWV TWV PAPHAKWV
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J UUTLEP OLO LOLTLK AL i *

v Ta 6edopéva otn PBiBAoypadia sivat Alya, HE OAVIIKPOUOMEVA
aroteAEopata Kot Ot LEAETEC XAUNANG ATTOSELKTIKAC ailog

v' Aev umdpyxouv KoteuBuvtiple odnyieg yia tn PéAtiotn Socoloyia
PAPHAKEUTIKWY COKEVAOUATWY O0TouC aoBeveic mouv unofaAAoviol o€
nebodouc OA
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v Xperdovrat HEANOVTIKEC KA OXEOLLOMEVEC LENETEC
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