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[Loe TN ouvtayoypadnon acdalouc Kal L_(y)

QTOTEAEOLLATIKNC OLtadlkaolac «adpalpeonc» eLvol
ONUAVTLKN N KOTavonon

* Twv BaoKWV HABNUATIKWY HOVTEAWV UTTOAOYLOLLOU
TOU OYKOU EUpopdwV Kal AHopPpwV CUCTOTLKWY TOU
aLpoTog

* Tnc Kvntkn TNC adaipeonc “removal kinetics” tnc
ouaoiag ov Bploketal oTto MAACHA N TWV KUTTAPWV
TTOU OTOXEVUOUME VO OlPALPECOUUE



Baolkol uttoAoyLopol

Abbreviation
TBV
TBVeffective

ECV

ERCV
PV

HC[]’ ntraprocedural
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Description
Total blood volume

Effective total blood volume (the sum of the patient's own TBV and the
volumes of the connected extracorporeal devices)

Extracorporeal volume
Extracorporeal red cell volume
Plasma volume

Red cell volume

Hematocrit (expresses in decimal number [eg, uses (.24 for a Het of 24%] in
all formula involving Hct described in this article)

Intraprocedural Hct



TBV OALKOC OYKOC OlLLaTOC

* 5 liter

=

\E\Sanquin
Blood Supply



YrioAoylopoc TBV X
* E¢élowon Nadler

e Kavovac twv 5 tou Gilcher

e AANEC HaBNUATIKEC EELOWOELC-TUTIOL



E¢lowon Nadler

For Males = (0.3669 * Ht? in M) + (0.03219 * Wt in kgs) + 0.6041

For Females = (0.3561 * Ht® in M) + (0.03308 x Wt in kgs) + 0.1833

Note:
#Htin M = Height in Meters
# Wt in kgs = Body weight in kilograms

)

Csan®

Nadler SB, Hidalgo JH, Bloch T. Prediction of blood volume in normal human adults.

Surgery 1962;51:224-232

Meploplopodl:

1) Avdpec pe 2B<30 kg va xpnotpormnoleital o TUTTOC yLa YUVOILKEG

2) Fevika adopa atoua pe 2B>25kg



Kavovac twv 5 tou Gilcher

Gilcher’s Rule of Fives

Blood Volume (mL/kg of Body Weight)

Patient Obese Thin Normal Muscular
Male 60 65 70 75
Female 55 60 65 70
Infant/Child - - 80/70 -

McLeod BC, ed. Apheresis: Principles and practice. 2nd ed. Bethesda, MD:

AABB Press, 2003:260.




AAN\OL TUTTOL (3“

Blood volume 80 mL/kg 70 mL/kg 65 mL/kg 55 mL/kg

BMI = Wt
HZ

Wt = 75 kg
H =170 m

BMI =75/ (1.7 * 1.7) = 26 kg/m?

C van Bree. Abstract Ned Tijdschrift Bloedtransfusie 2010



anvothicovtoc

Gilcher’'s Rule of Fives

Blood Volume (mL/kg of Body Weight)

Patient Obese Thin Normal Muscular
Male 60 65 70 75
Female 55 60 65 70
Infant/Child - - 80/70 -

Blood volume

80 mL/kg

70 mL/kg

65 mL/kg

55 mL/kg

Premature infant, at birth | 90-105
Term newborn infant 80-90
Children > 3 months 70-75
Adolescents and adults
Male 70
Female 65
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2TNV KUNon

e OALKOC OYKOC aipatoc avéavel ndn amo 6N
efoouada

e Artotopn avénon pnetoL 12"-28" eBdouadac
* [epimou oto tEAoc avénon 50% TBV

* Mpotelvetal o kUnon >6 efdopadwv TBV va
UT[O)\OVKET(IL wC 1.5XTBV (; clin apher 2019;1-6)
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ECV T

e O oyKoc¢ Tou adoarpeital cuvuTmtoAoyilovtac Kol ToV
OVKO Ttov BploKeTal 0TO KUKAWMA TNG CUCKEUNC
adaipeonc (e¢wowpatikn KukKAodopia)

* X OAn tn SLapketa tnNG ocuvedpiag o ECV dev mpemel
va uttepPBaivel to 10-15% tou oALkoU OyKou
ailpotog tou acBevouc — o€ avtiBetn meputtwon
va ylvetol avamAnpwaon

Transfusion 2015;55:2306



S

“The maximal ECV must never be higher than 20%.”

“In any apheresis procedure involving collection of plasma, platelets and/or
red cells in one apheresis procedure, the total volume of all components
collected (plasma, platelets and red cells) must not exceed 16% of total
blood volume, with a maximum of 750 mL (exclusive of anti-coagulant),
unless fluid replacement is undertaken.”




OALKOC oykoc nmAaopatoc TPV

TPV = TBV * (1 — Hct) TPV = TBV * (100 — Hct)
100

anarmic NUAT=-ArNSrrec

e low Het
(volume-
| i
{acute blood loss) overloaded)

normal blood volume

—
norrmal anamic
low Hel

{chranic anemia)

!l normal rbec volume



[Tapadetypata

TPV = TBV * (1 — Hct)

Casus

Patient 1. - Female
- Height: 160 cm
- Weight: 91 kg
- Het: 0.35 L/L

Patient 2: - Male
- Height: 175 cm
- Weight: 72 kg
- Het: 0.50 L/L

((
??¢$nﬂ§q

TBV: 91 x 55 = + 5000 mL
TPV: 5000 x 0.65 = 3250 mL

TBV: 72 x 70 = + 5000 mL
TPV: 5000 x 0.5 = £ 2500 mL
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AM\EC TTAPALETPOL TIOU TIPETIEL VA [&J
An®Bouv vroyn
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* PuBuoc €yxuvonc avtutnktikou, AC/WB rate

e PuBuocg ponc atpatog (whole blood flow rate)-
pUBLOC cUAAOYNC

e OALKO aipa ov vudiotatal Beparmeio — xpoOvoC
Beparmeiog
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PuBLIOC EyxuoNC QVTUTNKTLKOU %

e XTNV TEPLITTWON XPNONC KLTPLKWYV TtapokoAovBnon
Lelwon¢ oviopevou Ca

e PuBuoc ~I1ml=21mg/min/lt WB odnyel o peiwon
Loviopevou Ca kata 22% og 100 min



)
KwntikA tne «adoipeonc» R

* Xwpog KATtavourg tng ouoiag r twv Kuttapwy (r.x. RBC
UTTOPXOUV LIOVO OTOV EVOOYYELOKO XwpPo, 55% tng IgG,
58% tn¢ IgA ko 22% tnc IgM eival e€w-ayyeLoko xwpo)

* PuBuog ouvBeoncg kot kataBoAlopou, XpOVoG NULOELAG
(wNG: Yo k¢ otabepog, OTav UMAPXEL AUENaoN
QTTOMAKPUVONG AVOOOOPALPLVWY HELWVETAL O
kataBoAlopog. O xpovog nUlwng TtotkileL iy 18G 22

NUEPEG

* PuBuoc eflooppormnnong (equilibration rate)élem&u
€v60/E¢Ww OYYELOKOU XWPOU I KUTTAPOU KolBOopileL Kol
TOV OYKO KATOWVOUNG TNG ouaolog Tty yia tTn XoAepuBpivn

0.2lt/min kal oxeti(eTal pe T0 uopLaKo ¢ Bapog my
avoooodalpivec €xouvv puBuo 1-3%/h



Wiener — Wexler formula

e Residual Relative Concentration=e/V

e v=exchange volume
e V=patient’s plasma volume
* e=Baon vereplwv (puotkwv) AoyapiSuwv

* H napanavw eélowon LOYUEL OTAV N oUC(O TTOU
apalpeital Bpioketal Lovo evoayyeLaKkd Kol O
OYKOC mAaouatoc aodevouc eival otadepoC
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Figure 1 - Removal of a hypothetical substance during a continuous flow plasma exchange. The curve is based on the
following assumptions: the patient's plasma volume remains constant: the substance is only intravascular, or
there is no equilibration with the extravascular compartment: synthesis and catabolism can be ignored. In

these conditions, approximately 63% or 86% of the substance is removed, when one or two plasma volumes,
respectively, have been exchanged.




QoT00O0...

e AUTO TtEPLTOU LOYUEL yLa TIC 0VvOO0OPaLPiVEC N
LLEYaAOOPLOKEC ovoiec Ty AutompwTteivec. Otav
EVOL LOPLO N MOt ouoia SlaxEETaL ypnyopa Kol
£UKOAOL 0 OYKOC KOTOLVOLLNC TOU €LvOLL TIOAU
LEYAAUTEPOC

e Kata tn dtapkela tnc Beparmeloc TPOMOMOLELTAL O
oyko¢ nAaopatoc acBevouc (ry oe cuvdpopo
UTtEPYAOLOTNTAC AUEAVEL)
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Rebound - Overshoot S
e C3, C4 smavepyovtal ota oLa entimeda o€ 72h
* [|gM, wvwboyovo, xoAnotepoAn oe 1-2wks

e lgG >2wks

e Overshoot: Meilwon avtilowpdtwyv pe PLEX emayel
avénon Twv KUTTAPWYV TTOU TTAPAYOUV aVILoWOTO
(mepoapatika dedopeva kKuplwc)



% of initial concentration

IgG Removal With Plasma Exchange
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% of initial concentration

IgM Removal With Plasma Exchange
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Kaplan: Seminars in Dialysis 5:227, 1992



I"IELpocuarLKc') KUKAWLLO LEAETNC Le“* J
KLVNTLKNC OUOLWV pE ekKAeKTKN PLEX

Qb 100mL/min

d(V-C
(7(”} Q-C;=SC-Q-Cy

1% Albumin solution

Qf: 20mL/min

FFP
3600mL

~
r-\
l_l

SC0iN\]
1o (=) | + o
5C v,
‘ ( SC- ()f )
u 'f_}.'l!)

Qf: Eﬂ}ml_-fmin
Cy= ZUYKEVTpWON ouaotag HETA aro t
Cs= JUYKEVTPWON OUCLOC OTO UYPO UTIOKATAOTACNG
SC= sieving coefficient=B/A

FIG. 1. Experimental circuit diagram. Qf= TaxvuTnTo AMOUAKPUVONG/UTIOKATACTAONG

Vp= OyKOC TAACHLOTOG

Ther Apher Dial Vol 23, No. 3, 2019
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YUUIEpAOLOTO

* H dLevepyela aopalouc Kot ormtoTEAECLLATIKNG
«opaipeonc» mPoUMoBETEL TNV KATAVONoN Baclkwy
OO NUATLKWY UTTOAOYLO LWV

* H opBn cuvtayoypadnon tng cuvedplag
«adatpeonc» (tumog, ouxvotTnTa, OYKOC) PO UTTOOETEL
TNV Katavonon tng Kvntikng tng «adaipeoncy»
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