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YASIN YILDIRIM
A.U.T.F. Terapotik Aferez Merkezi



FILTRASYON iLE PLAZMA DEGISiMi

Kan, plazma filtresi kullanilarak (plasmaFlux) plazma ve kan hiicrelerine
ayrilir. Patojenik maddeleri iceren plazma uzaklastirlir ve yerine albliimin
soluisyonu ya da taze donmus plazma gibi replasman sivisi verilmesi

islemidir.
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https://freseniusmedicalcare.com/en/healthcare-professionals/critical-care/acute-blood-purification/acute-disposables-fluids/#plasma

AFEREZ YONTEMLERI

Otomatik
Yontemler

SANTRIFUGASYON ADSORBSIYON

Kaskad Tam Kan
FiItrasyon Adsorbsiyonu

Devamli Double Plazma
Akim Filtrasyon Adsorbsiyonu
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Manuel
Yontemler




multiFiltratePRO Tedavi Sistemi

Filtre Solusyon

sivi igermeyen plazma filtresi,membran,
imminoglobulinler (f.e. IgM, 1gG) ve lipoproteinler TDP
(f.e. LDL, Albumin) gibi plazma proteinleri dahil, veya

maddelerin (molekiil agirhg: 2.000 kDa'ya kadar)

Albumin
gegmesini saglar.
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Kolay kurulum e

Dokunmatik ekrank arayGzio tom :
kurulum, ylkama ve haazriama
admiarmda hamsireyi yonlencinr.

Onemili bilgilerin
ekranda gdsterilmesi
Basing gostargesi,
degistirdan hacam ve haded
plazma hacmi, akass hizian ve
basing gegmisi.

Entegre edilmis ikl replasman siv: 1sitic: torbas:
Repfasman sivasimiisitan entegre edilmis ika tortaa,
hastanm asameasini engellemealk in replasman

smvisie hafifoe isitir.

- Entegre ve otomatik plazma
= hacmi hesaplama
Hastarnn plazma hacmi ve buna

hacmi. muitiFitratePRO 'nun
plazma hesaplayxcisia
naesapianabilir. (Sprenger ve ark.”)

Replasman sivi tutucusu

' ® Uist teraziye yerlestiriimis
clan replasman smw tutucusu,
gbz seviyesnde sise ve
torba degisimi yapiimasina
olanak tanr,

Plazma ayirma isleminin otomatik olarak
hazlandmmimas:

Plazma ayrma isleminin sorunsuz b sekilde
basiamasin ve stabil filtrasyon kosullannr
saglarken zamandan tasamuf stmek amacia,
multiFitratePR0O Nnun plazmay kan akas oranma
Qore ayariama prosedira bulunmaktadr. Bkz.
Sakil 1.
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Comparison of centrifugal and membrane filtration
modalities on therapeutic plasma exchange

Muzaffer Keklik' | Serhat Celik' | Esra Yildizhan?®

'"Department of Hematology, Faculty of

Medicine, Erciyves University., Kayseri., Abstract

Turkey Background: Therapeutic plasma exchange (TPE) is a technigque in which
Department of Hematology, Kayseri City plasma is separated from the rest of the blood in an extracorporeal systermn and
Hospital, Kayseri, Turkey exchanged with appropriate fluids. Two main methods are used in the TPE pro-
Correspondence cess: membrane filtration (MTPE) and centrifuge-based (cTPE) TPE. We aimed to
Serhat Celik, Department of Hematology. compare the efficacy of these methods and their effects on hemostatic parameters.
Faculty of Medicine, Erciyves Universiby, ~ o N
Melikgazi, Kayseri, Turkey. Methods: A total of 88 TPE procedures performed on 51 patients were evalu
Email: serhatcelikmd@gmail.com ated retrospectively. Hemostatic parameters, such as pre- and postoperative

complete blood count, fibrinogen. and D-dimer levels were evaluated. as well
as data recorded during the TPE application, such as preparation time, opera-
tion time, and plasma remowval efficiency (PRE). The Fresenius multiFiltrate,
software version 5.3 dewvice was used for the mTPE procedure and the Spectra
Optia device was used for cTPE.

Results: While both modalities remowved similar amounts of plasma, the total
time to perform the cTPE treatment was significantly lower than the mTPE
(107 |66-191 | min vs 116.5 [80-181 | min, respectively) (P — .026). At the PRE rate,
the mTPE procedure was as effective as ¢TPE (86.8% =+ 16.3 vs 85.15% + 17.63
respectively, P — .64). The difference was not statistically significant, and this is
the highest rate of PRE reported about the mTPE procedure in the literature.
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Comparison of centrifugal and membrane filtration
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Muzaffer Keklikk™ l Serhat Celik™ | Esra Yildizhan?®

TABLE 2 'TPE procedures and outcomes

Parameter Membrane TPE (n — 38) Centrifugal TPE (n — 50) P
Replacement fluid type (n, %) 99

Fresh frozen plasma 22(579) 29 (58)

Albumin 16 (42.1) 21 (42)
TBV (L)* 4.8 (2.76-8.54) 4,94 (2.88-7.35) 97
TPV (L)” 2.904 + 756 2.940 + 756 81
Setup time (min)* 7 (6-8) 5(4-6) <.001*
Priming time (min)* 15.5(14-16) 6 (6-7) -<.001*
Preparation time (min)® 23 (21-24) 11 {10-13) <.001*
Procedure time (min)* 94.5 (56-159) 96 (55-180) 92
Total time (min)* 116.5 (80-181) 107 (66-191) .026*
Remowved plasma volume (ml)b 2941 «+ 639.08 2943 4 70246 98
Time to remove 1 L of plasma (L/min)* 33.08 (25.9-50) 36.05 (17.15-72.49) 32
PRE (%)" 86.8 + 16.3 85.15 + 17.63 64
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TABLE 3 Laboratory values before and after mTPE and cTPE

Membrane TPE Centrifugal TPE

Parameter Before After » Before After P

WEBCILOT )™ 11.7 (4.2-32.1) 12.5 (4.7-30.5) 025 .4 (1.5-18.7) 9.1 (1.5-22.4) O3
Hb (g /dL)"” 13 4+ 2.2 129 4 2.2 67 121 (8-17.7) 12 (B-16.2) .61
PLT(1O® pL)™ 244 .4 (129-437) 251.6 (125-437) 063 214.3 4+ 891 215.5 4 B5.6 _B6
RBC(10%/ pl)" 4.52 + 0.7 449 4 0.8 O G 429 4 0.8 42T 4+ O.7 64
]]cmatncrit(ﬁ';}h 3942 + 6.2 3915 + 6.6 LN 37T 4+ 5.9 IH.TH 4+ 5.6 65
PT{sn)™ 11.33 (9.5-14.6) 11.25 (9.5-13.2) 048 11.61 (9.7-14.1) 11.59 (10.4-14.6) a5
aPTT(sn)* 24 (19.6-37.9) 238 (19.6-39.6) 0. 74 24.2 (18.5-31.3) 23.9 (19.2-37.9) JOE
Fibrinogen(mg,/dL)™ 2473 (55.1-805) 241 .9 (68-T68) 1.0 237.4 (B5.1-7T68) 217.8 (84.2-805) 18
D-dimer (pg/L)y* 1687 ( 199-86600) 1840 (190-9720) 006 1256.6 (190-11 730) 22776 (190-53 570) 32

Abbreviations: alPPI T, activated partial thromboplastin timne; Hb, hemoglobing PLT, platelet; RBC, red blood cell; PT, prothrombin tinne; WEC, white blood cells.
“Median{range)
Prdean - S

TABILE 4 REomowal cfficicncics in mTPE and cTPIEE

Parameter (%) Membrane TPE Centrifugal TPE »

WBC (107 pl)® —2.63 ([ —92.13] to 38.27) — 782 ([ —101.66] to 66.45) AT
Hb (g/dL)" 0.33 + 8.0 0 (] —46.25] to 31.62) B6
PLT (105l 1.03 ([ —122.5] to 39.6) 3.57 ([ —92.9] to 55.4) EL
RBC (10%/pL)® 0.43 + 296 1.66 ({—S51.2) to 33.3 96
Hematocrit (%) 048 + 8.31 0258 ([ —54.3] to 32.2) T2
PT (sn)* 0.69 -+ 6.12 —0.52 4+ 6.71 J63
aPTT® 1.12 + 1071 3.44 ([ —51.6] to 21.7) Az
Fibrinogen (mg/dL)* —1.55 ([ —146] to 7O.5) 6.04 ([ —138.5] to 6G5.6) 37
D-dimer (pgs/L*™ —2.17 ([ —6S9] to 73.6) 0 ([ —1979] to 92) 32

MAbbreviations: alPPTT, actvated partial thromboplastin tome; Hb, Hemoglobin; PLT, platelet; PT, prothrombin tome; RBC, red blood cell; W BC, white blood
cells.

*Medisn{range).
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AMAC

Terapotik plazma degisimi (TPE), plazmanin ekstrakorporeal bir sistemde kanin geri kalanindan
aynldigi ve uygun sivilarla degistirildigi bir tekniktir. TPE strecinde iki ana yontem kullantlir:
membran filtrasyonu (mTPE) ve santrifdj tabanli (CTPE) TPE. Bu yontemlerin etkinligini ve
hemostatik parametreler Gzerindeki etkilerini karsilastirmayr amacladik.

YONTEMLER

51 hastada gerceklestirilen toplam 88 TPE proseduru retrospektif olarak degerlendirildi. Ameliyat
dncesi ve sonrasi tam kan sayimi, fibrinojen ve D-dimer seviyeleri gibi hemostatik parametreler ve
hazirlik siresi, operasyon suresi ve plazma ¢ikarma verimliligi (PRE) gibi TPE uygulamasi sirasinda
kaydedilen veriler degerlendirildi. mTPE proseduru icin Fresenius multiFiltrate, yazilim strdmu 5.3
cihazi ve cTPE icin Spectra Optia cihazi kullanildi.

SONUCLAR

Her iki yontem de benzer miktarda plazmayi temizlese de, cTPE tedavisini gerceklestirmek icin
gereken toplam stre mTPE'den dnemli 6lcude daha dusuktu (sirasiyla 107 [66-191] dakikaya
karsilik 116,5 [80-181] dakika) ( P =.026). PRE oraninda, mTPE proseduru cTPE kadar etkiliydi
(%86,8 £ 16,3'e karsilik sirasiyla %85,15 + 17,63, P = .64). Aradaki fark istatistiksel olarak anlaml
degildi ve bu, literatirde mTPE proseduru hakkinda bildirilen en yuksek PRE oranidir.

Fresenius ve Spectra'yi mTPE ve cTPE acisindan dogrudan karsilastiran ilk calismadir. PRE
acisindan istatistiksel olarak anlamli bir fark olmasa da, mTPE'nin tedavi stresi cTPE tedavi
stresinden 6nemli 6lcide daha uzundu.



LIPID AFEREZ

e Dali ve Monet



Diger tUm secenekler de basarisiz olursa aferezi isaret eder

HIPERKOLESTEROLEMI ICIN TEDAVI ADIMLARI

Lipoprotein
Aferezi

Q @ \ lla¢ Tedavisi

l??.ﬁ | Beslenme terapisi ve fiziksel aktivite
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DALI

Binding principle of LDL-c and Lp(a) on the adsorbent

Apolipoprotein
B-100

Lp(a)
PP D
oXCXoNoYoXS)
CISIcRoNC RS
o Eupergit® Polyacrylic acid
Polymethacrylate

The receptor-like binding of polyacrylic acid and apolipoprotein B-100 is electrostatic.

DALI® LDL apheresis

ACD-A AGD-A

pump solution

4 Blood

pump
Drip
counter
- —

DALI®
adsorber
Air

detector

= Aferez prensibi: Tam kan adsorpsiyonu
= Tedavi sliresi: 1.5-2 saat
= |DL-c and Lp(a) uzaklastirma igin secicidir.*

= |DL-c and Lp(a) diistirmede etkilidir.% 3

= Tam kan absorbsiyonu, ekstrakorporeal seti kolaylastirma. >

Ekstrakorporeal

Boyut kan hacmi(mL)

DALI 500 330

DALI 750 430

DALI 1000 580

DALI 1250 680
Page 13
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Bl Sitem; tam kandan calisir,

Bl Kolon icerisinde bulunan, q
negatif yuklu poliakrilat kaph
poliakrilamit boncuklar, pozitif
yukla LDL ve Lp(a)

molekullerini elektrostatik bag

i

olusturarak tam kandan

uzaklastirir.
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= Ayni elektrostatik etkilesim
kalsiyum ve magnezyum gibi
+2 degerlikli elektrolitlerde de

DAL azalmaya neden olur.

2 UH Dol L

* Bunu onlemek icin kolon,

elektrolitlerden zengin

A chetomstonr

solusyon ile prime edilir.
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» Antikoagllasyonda; islem basinda bolus heparin, islem

sirasinda ACD-A kullanilir,

Hastanin toplam kan hacmine uygun kolonun veya

kombinasyonun segilmesi (500/750/1000 mL), yeterli

rediksiyonun elde edilebilmesi icin 6nemlidir.

Adsorber
ACD-A basinct

16.05.2025 3. Aferez Merkezleri ve Hematoloji Calisanlari Bulusmasi
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3

1. Plazma ayristirmaya

gerek yok
2. Selektif
3. Efektif

. LDL-K'de 2653-76 azalma

4. Uygulamasi kolay
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Review Article
The 5 homtife Wiondd loarmal

LDL-Apheresis: Technical and Clinical Aspects Volume 2012, Artce ID 314383, 19 pages

Rolf Bambauer,' Carolin Bambauer,” Boris Lehmann,’ Reinhard Latza,’ and Ralf Schiel*

Tanvs 3: Effectiveness of the vaniow LDL technigues | reduction in percent of oniginal concentration, (according to [1]).

Cascade fltration e ) ]

2,500-3000 ml. plasma) Immunosdsorption lm.m."md“":";’i;'ul' U}Lqi:.ﬂplltml::lrm LDL hemoperfuson (DALL) I_Llll.- ber "' r“:hmud
roduction of original  (4,000-5000ml) (%)  Fropiason (HELP) vy 1.6 blood volume (%) Vipasscier B 1.5
' ‘ (2500-3000 md. ) (%] (2,500-3000 ml.) (%) ' wodume (%)

conceniratson %

i
Triglvoerides 6 &0 &0 70 ca 40 ca 66
Fiboinogen 0 10-20 50 30 16 2040
IgM LL 10-20 - — 2 4
IgA as 10-20 - —_ — —
Factor VNI — 10-20 10-20 20 - -
Ch — — L — - -
C4 - - % . . .
Fasminogen —_ - S0 —_ — —
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Clin Res Cardiol Suppl (2012) 7:20-23
DOI 10.1007/511789-012-0047-5

Lipid apheresis techniques: current status in Germany

Peter Griitzmacher - Claudius Kleinert

Lipid filtration DALI DSA

LDL cholesterol (%) 61-68

HDL cholesterol (%) 6-17 ) : :

Lp(a) (%) 61-74 55-68 28-74 19-70 51-71
Triglycerides (%) 38-56 20-53 290-40 26-60 34-49
Fibciaogea 0% e 1o 1s2
IgG (%) 14 16 15-20 11 25
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Farkli aferez yontemlerinin karsilastiriimasi (1 plazma hacmi kullanilarak elde edilen % azalma oranlari)

Plazma Kaskad Desktran
Tablo 3. Degisimi filtrasyon |A siilfat HELP DALI Lipocollect

- -““_-_

HDL-Kolesterol

Apo B 69 59 56 62 53 55 51
APO Al 68 45 20 16 12 25 25
Lp (a) 68 52 53 72 50 50 61
Fibrinojen 58 36 23 16 44 25 39

Apo: Apolipoprotein; HDL: Yiiksek dansiteli lipoprotein; IA: immunadsorbsiyon; Lp: Lipoprotein; LDL:
Dusuk dansiteli lipoprotein.

16.05.2025  giefanutti C, Morozzi C, Perrone G, 2014 3. Aferez Merkezleri ve Hematoloji Calisanlari Bulusmasi
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MONET"

LW B rr Sl

NS @ -~
; O Ocj)m S
x»p %OO *Cﬁ‘ o O
i) SB®/OF 0 o°

i 0 = Aferez prensibi: Kanitlanmis filtrasyon proseduri
OO ON ‘e o

O Q\OO N @) = Tedavi slresi: 2-2,5 saat

QO e e e
> o0 @O @ 40 m Q = LDL-c and Lp(a) etkili diisiis> 3
Principie of lipoprotein filtration (e.g. MONET®) .. . . . . . . .
Q Blood cells @ uroprotein) = Makromolekil fibrinojen ve immuinoglobulinlerin azaltiimasi
() Abumin (protein) H 2,6
© HoLcholsterol R yoluyla reolojik faydalar
O LDL cholesterol «7 Fibrinogen (protein)

= Cok cesitli endikasyonlar mimkindiir.

Ekstrakorporeal
— Set hacim (mL)
-> MONET® filter
Pumps § ‘ Plazma 612
Plasma filter Pumps Ka n 1 64
U J/
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Tek bir makine platformunda uygun hasta havuzu

BIRLIKTE BULUNMA,% 100 KAPSAMA SAGLAR

DALI®

Hersey bir
cihazda

N\

A.A
rs= 5
m
Hasta profiline
gore secim

Tum hastalarin 44%’i Tum hastalarin% 56'si

16.05.2025 3. Aferez Merkezleri ve Hematoloji Calisanlari Bulusmasi
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DALI°

Avantajlari

Hasta Profili
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16.05.2025

urkiye'de Homozigot AH anket calismasi
sonuclari

Journal of Clinical Lipidology (2019) 13, 455-467 Journal of
Clinical
Lipidology

Clinical management, psychosocial W) _Check for updates

characteristics, and quality of life in patients

with homozygous familial hypercholesterolemia
undergoing LDL-apheresis in Turkey: Results of

a nationwide survey (A-HIT1 registry)

Meral Kayikcioglu, MD*, Ozlem Kuman-Tuncel, MD, Sebnem Pirildar, MD,

Mehmet Yilmaz, MD, Leylagul Kaynar, MD, Melih Aktan, MD, Rana Berru Durmus, MD,
Cumali Gokgce, MD, Ahmet Temizhan, MD, Osman Ilhami Ozcebe, MD,

Tulay Karaagac Akyol, MD, Harika Okutan, MD, Saim Sag, MD, Ozen 0z Gul, MD,
Zafer Salcioglu, MD, Mustafa Yenercag, MD, Bulet Behlul Altunkeser, MD,

Irfan Kuku, MD, Hamiyet Yilmaz Yasar, MD, Erdal Kurtoglu, MD, Melis Demir, MD,
Sinan Demircioglu, MD, Zafer Pekkolay, MD, Osman Ilhan, MD, Lale Tokgozoglu, MD

88 hasta

12 >yas

Merkezler arasi yaklasim acgisindan standardizasyon yok
Aferez islemi vakit alici ve konforsuz

Yasam kalitesini olumsuz etkiJi or _ }
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Uluslararasi Calisma

I'ransfusion and Apheresis Science xxx (XXXX) XXX-XXX

Contents lists available at ScienceDirect

Transfusion and Apheresis Science

| SEVIER journal homepage: www.elsevier.com/locate/transci

Evaluation of health and quality of life in apheresis patients — data from the
WAA register

J. Goto™", E. Newman"‘, V. Witt”, D. Deeren‘, M. Blaha', M. Lanska', Z. Gasova',

Z. Bhuiyan-Ludvikova', R. Hrdlickova', W. Ramlow®, H. Prophet®, G. Liumbruno",

A. Griskevicius', J. Audzijoniene’, H. Vrielink’, A. Aandahl”, S. Ortega Sanchez', V. Strineholm”,
G. Berlin”, M. Mortzell-Henriksson”, B.G. Stegmayr™ ', T. Eich",0. llhan™

Aferez islemi yapilan 89.000 hastanin dahil oldugu uluslararasi kayit calismasinda
hastalarin yasam kalitesi sorgulanmistir. Yapilan arastirmada tim hastalarin yasam
kalitelerinin azaldigl sonucuna varilmistir.

16.05.2025 3. Aferez Merkezleri ve Hematoloji Calisanlari Bulusmasi
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Tibbi ve Bilimsel degerlendirme
DALI® ve MONET'in etkinligi®

LINET CALISMASI: KLINIK HEDEF SEVIYELERE ULASMAK ICIN VE UYGULAMA ICIN AFEREZ TEDAVISINDEN SONRA LIPID AZALMASI

LDL-c Lp(a) HDL-c
0%
-10%
c -20%
(@)
5 -30%
>
2 -40%
C
© -50%
=
-60%
-70%
-80%

DALI = MONET

Adapted from Ramlow et al.; Atherosclerosis Supplements 2017;30:217-224
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Tibbi ve Bilimsel degerlendirme
DALI® ve MONET® karsilastirmasi

DALI® VE MONET® PERFORMANSLARI, HASTA IHTIYACLARINI KARSILAR

LDL Lp(a) Fibrinogen

0%
-10%

% -20%

S -30%

S -40%

©

o

o -50%

ER.

2 -60%
-70%
-80%

DALl = MONET
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Tibbi ve Bilimsel degerlendirme
DALI® ve MONET'in glivenligi

LINET CALISMASI: BELGELENEN ADVERS CIHAZ ETKILERI, TEDAVI BASINA% 0,4 - 0,5 SIKLIGIYLA DUSUK

Tedavi Sayisi

Semptom MONET® DALI®
Soluk cilt 1 3
Hipotansiyon 4 4
Bas Agrisi 0 1
Kusma 1 0
Odem 0 1
Mide Bulantisi 1 2
Diger 2 7
Toplam 9 18
tedavi sayisi [%] 04 0.5
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TESEKKUR EDERIM

i,’.'TURKIYE CUMHURI‘YETI
NEKARA UNIVERS[TE.SI

TRhastane.com
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