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1. Terapotik Aferez nedir? Hangi hastaliklarda
uygulanir?

2. Teropotik aferez; kime? Ne zaman?
3- Aferezde antibiyotik doz ayarlamasi
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Terapotik Aferez

Terapotik plazma degisimi (TPD), kanin patolojik sireglerde yer
alan makromolekilleri plazmadan ayrildigi ve daha sonra albimin
solisyonu veya taze donmus plazma (TDP) ile degistirildigi bir

islemdir.



Terapotik Aferez

Hasta kaninin, tibbi bir cihazdan gegirilmek sureti ile bir veya
birden fazla bilesenine ayrilmasi, ayrilan kismin yerine konularak
yada konulmadan ekstrakorporel bir tedavi ile veya tedavisiz
olarak hastaya geri verilme islemidir.

Szczepiorkowski ZM, Winters JL, Bandarenko N, et al Guidelines on the use oftherapeutic
apheresis in clinical practice--evidence-based approach from the Apheresis Applications Committee
of the American Society for Apheresis. J Clin Apher 2010; 25: 83-177.
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Terapotik Aferez

* Terapotik plazma degisimi (TPD), en yaygin olarak, saglikli
dondrlerde kan bileseni toplamak igin kullanilan aferez aletleri
olarak adlandirilan santrifiij cihazlariyla gergeklestirilir.
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Terapétik Aferez

TPD oncelikli tedavi yontemi olmamakla beraber plazma
proteinlerinin, immin bilesenlerin, toksik metabolitlerin ve bazi
kompleks maddelerin kontrolsiz artigi ile giden hastaliklarda

destek tedavi olarak faydalidir.
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Terapotik Aferez

Yogun bakim unitelerinde immin kokenli noérolojik hastaliklar,
karaciger yetmezligi, nefrolojik hastaliklar, sepsis iliskili organ
yetmezligi, ilag zehirlenmeleri ve birgok hastalikta ilk tercih

olmasa da destek tedavide kullanimi mevcuttur.
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“"'Te/a;b'fi k Aferez

Lokoferez

Eritrosit Degigimi
Trombosit aferez
Terapotik Plazmaferez
Terapotik Plazma Degigimi ~
TPD

Selektif Plazma Degisgimi ~
SPD

Kaskad Filtrasyon ~ CF

Duble Filtrasyon Plazmaferez
~ DFPP

Reoferez

Immdin adsorbsiyon (IA) ~
IgG Aferezi

Viral
Eradikasyon/Uzaklastirma

Adsorbsiyon (AA)
Lipid Aferezi

Ekstrakorporeal Fotoferez ~
ECP

Adsorbtif Sitaferez
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Terapotik Aferez

Amerikan Aferez Dernegi (ASFA) TPD endikasyonlarini ve
siniflamalarini son olarak 2019 yilinda giincellemistir.

ASFA kategori degiskenleri her 3 yilda bir degisim gosterebilmektedir.

Amerikan Aferez Dernegi'nin (ASFA) kilavuzlar:, TPD'nin
uygulanabilecegi 87 norolojik ve nérolojik olmayan hastalig
icermektedir.

Padmanabhan, A.; Connelly-Smith, L.; Aqui, N.. Balogun, R.A.; Klingel, R.; Meyer, E.; Pham, H.P.; Schneiderman, J.; Witt, V.;
Wu, Y.; et al. Guidelines on the use of therapeutic apheresis in clinical practice—Evidence-based approach from the writing
committee of the american society for apheresis: The eighth special issue. J. Clin. Apher. 2019, 34, 171-354



Terapotik Aferez
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LE 1 Category and Grade Recommendations for Therapeutic Apheresis
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TABLE 1 (Continued)

Disease TA modality Indication Category Grade  Page
Sepsis with multiorgan failure TPE 1l 2B 299
Malaria RBC Exchange Severe i 28 257
AMultinla calavasie ™o A mista attank lealanmes I 1A 20
Babesiosis RBC exchange Severe Il . o 203
e 1II Aferezin bagimsiz bir tedavi olarak veya diger tedavi yontemleriyle birlikte ikinci basamak tedavi olarak kabul edildigi bozukluklar.
e III Aferez tedavisinin optimal rolii belirlenmemistir. Karar verme bireysellestirilmelidir.
2B Sinifi Zayi1f oneri, orta kalitede Onemli sinirlamalari olan Zayif oneri, en iyi eylem, kosullara veya hastalarin
kanit (tutarsiz sonuglar, veya toplumsal degerlerine bagl olarak degisebilir
metodolojik kusurlar,
dolayli veya kesin
olmayan) RKC'ler veya

gozlemsel caligmalardan
elde edilen istisnai giiglii

kanitlar
Smuf 2C Zay1f oneri, diisiik kaliteli Gozlemsel calismalar Cok zayif oneriler; diger
veya ¢ok disiik kaliteli veya vaka serileri alternatifler esit derecede

kanmit makul olabilir




Teropotik aferez; kime? Ne zaman

Sepsiste aferez tedavisini kullanma nedeni, sepsisin inflamatuvar
surecinde gorev alan ajanlarin plazmadan uzaklastirma esasina

dayanir.

Schwartz J, Winters JL, Padmanabhan A, Balogun RA, Delaney M, Linenberger ML, et al. Guidelines
on the use of therapeutic apheresis in clinical practice evidencebased approach from the writing

committee of the american society for apheresis: the sixth special issue. J Clin Apher
2013;28(3):145-284.
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Terdpotik-aferez;-

= Guideline > J Clin Apher. 2013 Jul;28(3):145-284. doi: 10.1002/jca.21276.

Guidelines on the use of therapeutic apheresis in
clinical practice—-evidence-based approach from the
Writing Committee of the American Society for
Apheresis: the sixth special issue

Joseph Schwartz T Jeffrey L Winters, Anand Padmanabhan, Rasheed A Balogun, Meghan Delaney,
Michael L Linenberger, Zbigniew M Szczepiorkowski, Mark E Williams, Yanyun Wu, Beth H Shaz

Randomize kontrollii galismalarda, sepsisteki surveyin, %20-
40'tan %60-87'ye yiikseldigi gosterilmistir.

Cesitli vaka serilerinde baslangi¢ tedavisinin erken baslamasinin

énemi vurqgulanmis.
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Review > Crit Care. 2014 Dec 20;18(6):699. doi: 10.1186/s13054-014-0699-2.

The efficacy and safety of plasma exchange in

patients with sepsis and septic shock: a systematic
review and meta—analysis

Emily Rimmer 1 2, Brett L Houston 3, Anand Kumar 4, Ahmed M Abou-Setta 5, Carol Friesen ©,

John C Marshall '7, Gail Rock 8, Alexis F Turgeon ® Deborah J Cook 9 ' Donald S Houston 2 13

Ryan Zarychanski 4 1> 16

Affiliations =+ expand
PMID: 25527094 PMCID: PMC4318234 DOI: 10.1186/s13054-014-0699-2

Sepsis veya septik soklu kritik hasta
Toplam 194 hastay! kaydeden 4 ¢alisma

Arastirmalarin higbiri yogun bakim unitesinde veya hastanede
kalis siirelerini bildirmedi.
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Plasmapheresis Usual Care Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
1.3.1 Children only

Nguyen 2008 0 5 4 S 4.6% 0.11(0.01, 1.64] +

Reeves 1999 children only 3 5 2 3 19.1% 0.90 [0.31, 2.63] ——

Long 2013 10 25 4 23  20.5% 2.30 [0.84, 6.33] ) S
Subtotal (95% CI) 35 31  44.2% 0.96 [0.28, 3.38) ‘-
Total events 13 10

Heterogeneity: Tau® = 0.69; Chi’ = 4.95, df = 2 (P = 0.08); F = 60%
Test for overall effect Z = 0.06 (P = 0.95)

1.3.2 Adults

Busund 2002 18 54 28 52 37.1% 0.62 [0.39, 0.97] —&
Reeves 1999 adult only 3 9 6 13 18.7% 0.72 (0.24, 2.16) .  m
Subtotal (95% Cn 63 65 55.8% 0.63 [0.42, 0.96] <
Total events 21 34

Heterogeneity: Tau® = 0.00; Chi’ = 0.07, df = 1 (P = 0.80); I’ = 0%
Test for overall effect: Z = 2.14 (P = 0.03)

Total (95% Ch 98 96 100.0% 0.83 [0.45, 1.52) <
Total events 34 44
Heterogeneity: Tau® = 0.21; Chi' = 7,45, df = 4 (P = 0.11); ¥ = 46%
Test for overall effect: Z = 0.61 (P = 0.54)

Test for subgroup differences: Chi’ = 0.39, df = 1 (P = 0.53), I’ = 0%

0.01 0.1 10 100
Favours plasmapheresis Favours usual care

* Tim nedenlere bagli mortalitede onemli bir azalma ile iligkili
degildi. Yetigkinlerde TPD, mortalitede azalma ile iligkiliydi ancak
cocuklarda degildi.

* Sepsis veya septik soku olan hastalarda ek tedavi olarak TPD
onermek igin yeterli kanit olmadigi
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Observational Study > BMC Anesthesiol. 2014 Apr 7;14:24. doi: 10.1186/1471-2253-14-24.

Therapeutic plasma exchange as rescue therapy in
severe sepsis and septic shock: retrospective
observational single—centre study of 23 patients

Johannes Hadem ! , Carsten Hafer, Andrea S Schneider, Olaf Wiesner

, Gernot Beutel,
Thomas Fuehner, Tobias Welte, Marius M Hoeper, Jan T Kielstein

Hadem ve arkadaslarinin yaptigi ¢calismada, Sepsis/septik soklu
23 hastaya TPD uygulanmis.

Segilmis hastalarda TPD, DIC ve septik kardiyomiyopatiyi
iyilestirebilecegi vurgulanmigtir.



2 Ne zaman

e Tedavi siiresince inotropik tedavi ihtiyacinda azalma gozlenmis.

739 hasta iyilesmis

From: Therapeutic plasma exchange as rescue therapy in severe sepsis and septic shock: retrospective observational single-centre study of 23 patients
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Non-Survivors Survivors

Norepinephrine dose before. during and after first therapeutic plasma exchange (TPE) in non-survivors and survivors. Norepinephrine
doses as surrogate marker of hemodynamic instability are presented relating to the time of first TPE: 3 hours before initiation of TPE (h-3), initiation of TPE
(ho), 3 hours after TPE (h+3), 6 hours after TPE (h+6). 9 hours after TPE (h+9). 12 hours after TPE (h+12), and 24 hours after TPE (h+24).
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» Ilk TPD'yi takip eden 12 saat iginde net sivi dengelerinde
ortalama 720 mL azalma gozlendi (p = 0.002)
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Randomized Controlled Trial > PLoS One. 2017 Oct 30;12(10):e0187015.
doi: TO.127 1 /Jjournal.pone.0O187015. eCollection 2017
The effect of a novel extracorporeal cytokine
hemoadsorprion device on ILL—6 elimination in septic
Pratients: A randomized controlled trial

Dirk Schiadler ', Christine Pausch 2, Daniel Heise 2, Andreas Meier-Hellmann 4, 1&8rg Brederlau =,
Norbert Weiler 1, Germot Marx = Christianmn Putensen ’:, Claudia Spies 8, Achim J1&rres ©
Michael Quintel &, Christoph Engel 2, Johnm A Kellum 72, fMartin K Kuhlmannm 77
% —e— Trealtment
=— Control
p-0.153

IL-8 (pg/mi)

Iime (agays)

Median and interquartile range for Interleukin-6 (IL-6) plasma levels in the treatment and in the control group (n = 75).

Sepsis/septik sok ve akut akciger hasari olan 100 hastay! kapsayan
CytoSorb® (Cytosorbents, NJ, ABD)

IL-6'nin tek gegiste %5-18 oraninda uzaklastirildigini, ancak
tedavi ile IL-6 diizeylerinin dismedigini bildirmigler



Review > Blood Purif. 2019;47(1-3):94-100. doi: 10.1159/000493523_ Epub 2018 Sep 25

A New Series of Sorbent Devices for Multiple Clinical
Purposes: Current Evidence and Future Directions

Ghada Ankawi ' 2, Weixuan Fan 2 4, Diego Pomaré Montin 3, Anna Lorenzin 2 3, Mauro Neri 2 3,

5

Carlotta Caprara 2 ©, Massimo de Cal °, Claudio Ronco 2

X

Huang et al. [8], 2010 Huang et al. [9], 2013 ! \
Study design RCT RCT
Study population, 7 44 sepsis or septic shock patients 46 ALI/extra-pulmonary sepsis patients
Prescribed dose HP for 2 h for 3 days HP for 2 h for 3 days
Survival — ICU mortality 12.5% in HA vs. 45.0% in the — ICU mortality 24% in HA vs 57.14 % in the

controls (p = 0.02) controls (p = 0.02)

— Hospital mortality 37.5% in HA vs. 50.0% in the — 28-Day mortality 28% in HA vs 66.7% in the
controls (p = 0.81) controls (p = 0.009)

— 28-Day mortality 45.8% in HA vs. 55.0% in
controls (p = 0.47)

Length of ICU stay, days 12.4+ 3.1 in HA vs. 19.5 + 4.0 in controls (p =0.03) 15.5+ 4.0 in HA vs. 19.4 + 3.1 in controls (p = 0.04)

Hemodynamics Significant reduction in VP dose in the HA group Significant reduction in VP dose in the HA group
vs increase in the control group (p = 0.01) vs increase in the control group (p = 0.032)

Other results Significant difference in IL-8 and IL-6 levels Significant difference in IL-1 and TNF-a in BAL
between the 2 groups at day 3 (p = 0.03, 0.01, fluid between the 2 groups (p = 0.02, 0.04,
respectively) respectively)

Safety — 1 patient with fever in the HA group -

— Transient reduction in platelets count in HP group

RCT, randomized controlled trial; ALI, acute lung injury; EAA, endotoxin activity assay; HA, hemoadsorption; HP, hemoperfusion;
ICU, intensive care unit; TNF, tumor necrosis factor; BAL, broncho-alveolar lavage; VP, vasopressors; IL, interleukin.

e Siddetli sepsis, septik sok veya akut akciger hasari hastalarinda
dolasimdaki ve alveolar proinflamatuvar sitokin seviyelerini ortadan
kaldirmak igin HA 330 uygulamasinin, hastalarin hemodinamiklerini onemli
olglide iyilestirdigini, yogun bakim unitesinde kalis siresini ve mortalitesi
azalttigini gostermistir.
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e Tlk 30 dk Toraymyxin daha hizli
endotoksin adsorpsiyonu
saglarken, 120 dk benzer bir
uzaklastirma saglanmistir.

e 6 saat lzerinde benzer
performans uzaklastirilan LPS
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Extracorporeal Blood Purification
Therapies for Sepsis
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Sepsis Management with a Blood Purification Membrane: European Experience
/ Pickkers P, et al. Blood Purif. 2019; 47:36-44.

Points

s . ; ) 40 When deciding to discontinue treatment in septic shock patients do
409 When deciding to initiate treatment in septic shock patients do you you consider.
consider: v
s 354 Haemodynamic duration
Haemodynamic
304
Conventional inflammatory markers (CRP, PCT, WBC) %4 Haemodynamic dose
KDIGO definition of AKI, allstages § U
a Inflammatory respanse
154
7
! % : --- Metabolic parameters ”
/ 104 N Organ function
5N
% SOFA 54
z f Metabolic markers
W Haemodynamic 5074 W Always W Sometimes W Never 0- - :
& Conventional inflammatory markers B Inflammatory mediators W Haemodynamic doseNE @ Metabolic parameters W Always B Sometimes 1 Never
W XDIGO definition of AKI (all stages) B Gram-positive infection & Hzemodynamic duration NE B Coagulation status
EJ Gram-negatnve infection O Respiratory failure W Inflammatory response O Capillary leakage
B Metabolic parameters b @ Organ function

Septik soklu hastalarda hemodinamik parametreler baglamak

icin kilit kriter olarak belirlendi TR e

9 Avrupa llkesinden 14 katilimci katildi

* Tedavi basarisi:
* Hemodinamik stabilitede hizli iyilesme
* 24 h icinde vazopresor dozunda %s50-75 azalma

¢ Tedavi basarisizlig::
* Hemodinamik parametrelerde 72 h icinde higbir iyilesme olmamasi ya da
- Septik sok seviyesinin YBU'nde 6lciilen seviyeden daha kétii olmast

Tedaviyi sonlandirmak i¢cin hemodinamik iyilesme Kilit
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Blood purification therapy with a cg!,{
hemodiafilter featuring enhanced adsorptive SR
properties for cytokine removal in patients
presenting COVID-19: a pilot study

Gianluca Villa™ 7", Stefano Romagrnoli’ =, Silvia De Rosa ™, Massimiiliano Greco ™™, Marco Resta”’,

Diego Pomare Montin ', Federico Prato® Francesco Patera”. Fiorenza Ferran ™ '°, Giuseppe Rotondo'' and
Claudio Ronco™ =

* Subat-Nisan 2020 arasinda kaydedilen 37 COVID-19 hastanin
pilot ¢alismasi

* sitokin adsorpsiyon
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Baseline 24hrs 48hrs 72hrs after EBP Baseline 24hrs as8hrs 72hrs after EBP
Fig. 1 IL-& and SOFA score variations overtime. IL-6 {a) and SOFA score (b) at baseline, at 24 h, 48 h, and 72 h of treatment initiation and
immediately after the EBP discontinuation for the entire population. *Statistical significance with respect to the baseline (p < 0.016); SStatistical
significance with respect to the previous time point (o < 0.016)

A) IL-6 konsantrasyonunda baslangica kiyasla 24, 48, 72 saatte anlamli diisiis: Baslangic:1230 pg/ml, 24. saat:
479 pg/ml, 48. saat: 320 pg/ml, 72.saat: 160 pg/ml
B) SOFA skorunda baslangic degerine kiyasla ilk 24 saat disinda tedavinin 48. ve 72. saatinde anlamh diisus:
Baslangig: 13, 24. saat: 11, 48. saat: 8, 72.saat: 8.5
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Review > Blood Purif. 2021;50(1):17-27. doi: 10.1159/000508125. Epub 2020 May 26.

Extracorporeal Blood Purification and Organ Support
in the Critically Ill Patient during COVID-19
Pandemic: Expert Review and Recommendation

“ g T e 7 Y ? - = 6 y -
Claudio Ronco ' 2, Sean M Bagshaw “, Rinaldo Bellomo 4 5, William R Clark ®, Faeq Husain-Syed *,

8 13 14

(=] > 1 . 5 .
John A Kellum ?, Zaccaria Ricci 9, Thomas Rimmelé "' 72, Thiago Reis

Marlies Ostermann 12

"sitokin firtinas:"
ciddi bir sitokin salinim sendromu

organ disfonksiyonu.

daha fazla organ hasari, intravaskiler pthtilasma veya

mikro/makro-tromboz
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Teropotik aferez; kime? Ne zaman

Nisan 2020'de FDA, COVID-19 hastalarinda sitokin salinim sendromunun yonetimi
igin CytoSorb 300 mL cihazinin acil kullanimina gegici olarak izin verdi.

FDA, CytoSorb cihazinin, COVID-19'u dogrulanmis belirli hastalari kanlarindan
gesitli proinflamatuvar sitokinleri ¢ikararak tedavi etmede etkili olabilecegi
sonucuna varmistir.

"bilimsel arastirma altinda", "kurtarici" veya "sefkatli kullanim" midahaleleri olarak
kabul edilmekle birlikte, siddetli sitokin salinim sendromu ve 6zellikle farmakolojik
alternatiflerin eksik oldugu COVID-19 hastalari igin hala bir segenek teskil
etmektedir.

FDA has authorized the emergency use of CytoSorb 300 mL device:
CytoSorb 300mL device is manufactured under and ISO 13485 and CE
Mark approved 2020 [Available from:
https://www.fda.gov/media/136866/download.
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Teropotik aferez; kime? Ne zaman

Babysiosis'in "Eritrositaferez Kismi veya tam kirmizi
hiicre degisimi

* yiiksek dereceli parazitemi (> ylizde 10),

o siddetli anemi (hemoglobin <10 g/dL) veya

 pulmoner, renal veya hepatik bozulma

infekte olan eritrositleri infekte olmayan eritrositler ile
degistirmek sureti ile parazitemi diizeyini azaltmak ve
anemiyi diizeltmeyi amaglar.

Babesiosis'te istenen kirmizi kan hiicresi degisimi hedefi

olarak parazitemide yiizde 90'lik bir azalma énerilmistir.

« Gelfand JA, Vannier E. Clinical manifestations, diagnosis, treatment,
and prevention of babesiosis. UpToDate [online serial]. Waltham, MA:

UpToDate; reviewed December 2012.



D s \\;ﬁ e T A
‘Teropotik aferez; kime? Ne zaman

> Cureus. 2021 Jan 19;13(1):e12779. doi: 10.7759/cureus.12779.

Therapeutic Effects of Plasmapheresis on Acute
Exacerbations of Chronic Hepatitis B Infection

3 Ahmet Sarici 4, Yasir Cagin ', Murat Harputluoglu ?

Yilmaz Bilgic 7, Sami Akbulut 2, Ayse Cengiz

I.U.Tip Fakiiltesi Yogun Bakim Unitesi'nde 2009-2016 yillari
arasinda plazmaferez ile tedavi edilen KHB enfeksiyonu akut

alevlenmesi olan 48 hastay:i



> Cureus. 2021 Jan 19;13(1):e12779. doi: 10.7759/cureus.12779.

Therapeutic Effects of Plasmapheresis on Acute
Exacerbations of Chronic Hepatitis B Infection

Yilmaz Bilgic 1, Sami Akbulut 2, Ayse Cengiz 3, Ahmet Sarici 4, Yasir Cagin

Parameters

Hb, g/dL 10.8 (6.7-15.9)

WBC, x 10E3/ulL

Thrombocytes, x

|

N

AST, IU/L

ALT, IU/L

ALP, IU/L

GGT, IU/L
LDH, IU/L
Total

bilirubin, mg/dL

Direct

bilirubin, mg/dL

Albumin, g/dL

109/L

Ammonia, mcg/dL

Lactate, mmol/1

MELD score

max)

9.1 (2.4-28.1)
12 (43-354)
2.6 (1-4.3)

372 (54-6,404)
449 (75-5,765)
172 (30-732)
197 (38-597)
426 (119-1,007)
16.4 (14.5-37.9)

10.2 (2.1-25.9)

2.85 (2.1-3.8)
135 (58-465)
21.3 (8.3-120)
15 (10-32)

Baseline, median (min-

10.2 (6.4-14.7)
9.6 (2.6-28.5)
106 (41-311)

1.1 (0.9-3.3)
272 (38-5,624)
384 (68-4,032)
152 (34-528)
149 (32-502)
321 (86-752)
12 (9.8-24.7)

8.3 (1.6-16.2)

2.9 (2.4-3.8)
27.4 (47-387)
21.2 (8.1-115)
12 (9-26)

1

10.5 (6.9-15.2)
9.4 (1.6-29.1)
104 (27-298)
11 (1-3.5)

231 (32-3,151)
283 (27-2,543)
139 (11-352)

152 (33-484)
364 (145-1,200)
13 (3.8-30.3)

7.9 (1.5-21.6)

2.86 (1.8-3.9)
30.4 (47-227)
21.5 (5.4-71.6)
10 (8-21)

, Murat Harputluoglu

After 48 hours, median | Last available, median | P-value
(min-max) (min-max)

0.073

0.060
0.820
<0.001
0.027
0.007
<0.001
0.001
0.001

0.001

0.008

0.550
0.050
0.416

0.003

B
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Parameters

Deceased
(n=8), median (min-

Transplanted

(n=16), median (min-

Recovered
(n=24), median (min-

P-value

Age, years
Creatinine, mg/dl
Hb, g/dL

WB(, x 10E3/uL

Thrombocytes, x 109/L

Z
=

AST, IU/L
ALT, IU/L
ALP, IU/L
GGT, IU/L
LDH, IU/L

Total bilirubin, mg/dL

Direct
bilirubin, mg/dL

Albumin, g/dL
Ammonia, mcg/dL
Lactate, mmol/l

MELD score

max)

48 (32-70)

1.4 (0.5-2.1)

9.5 (6.7-12.7)
9.4 (3.2-28.5)
125 (43-324)
2.6 (1.7-4.3)
586 (116-6,404)
486 (75-5,765)
224 (30-732)
224 (44-514)
544 (256-1,007)
18.4 (14.5-37.9)
14.2 (10.1-25.4)

2.3 (2-3.2)

138 (58-384)
23.5 (14.4-120)
18 (16-30)

max)

45 (29-58)

1.2 (0.7-2.4)
10.4 (7.9-12.9)
9.7 (1.6-21.4)
144 (87-226)
2.4 (1.8-3.7)
485 (154-5,418)
470 (91-5,456)
251 (56-554)
251 (87-597)
579 (287-946)
15.4 (12.7-28.7)
10.1 (8.8-25.9)

2.4 (2.2-3.3)
132 (72-455)
22.8 (15-112)
19 (16-32)

max)

37 (18-54)

0.5 (0.3-1.0)
111 (10.1-15.9)
9.2 (2.4-22.7)
152 (75-354)
1.84 (1-3.2)
341 (54-4,267)
428 (89-5,216)
188 (77-356)
203 (72-472)
412 (119-786)
12.2 (14.8-24.7)
8.7 (2.1-18.9)

2.9 (2.6-3.8)
132 (63-465)
20.8 (8.3-110)

14 (10-21)

Hepatit B akut alevlenmelerinde plazmaferezin
degerlerini ve klinik seyri iyilestirebilecegi ve ozellikle karaciger
nakli bekleyen hastalarda bir képri gérevi gérebilecegi kanaati

0.146
0.018%/0.016*
<0.001%/0.018P
0.189
0.001*/0.006P
0.001%/0.002P
0.018%/0.036"
0.007P/0.014*
0.001/0.002F
0.001"/0.015*
0.960

0.590

0.043*

0.850
o0.013f
<0.001%/0.01"

0.01*/o.o01*

laboratuvar
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":i:erb'poﬂ k aferezde Antibiyotik doz ayarlamas:

Plazmanin uzaklastirilmasi birgok fizyolojik elementte
bir azalmaya yol ac¢tigindan, plazmaferez dozu
proteinleri yeniden sentezleme kabiliyetine gore
ayarlanmasi esastir.

TPD  uygulamasinda, bir g¢ok ilacin plazma
konsantrasyonunda degisiklik olacagi igin terapdotik
etkilerinde olasi bir disise yol agabilecegi
unutulmamalidir.

- Vatazin, A.V.; Zulkarnaev, A.B. The impact of therapeutic plasma
exchange and double filtration plasmapheresis on hemostasis in
renal transplant recipients. Ter. Arkh. 2018, 90, 22-27.
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Teropotik aferezde Antibiyotik doz ayarlgnasn

Ilag dagilim hacmi (Vd) ve protein baglama afinitesi, TPD
sirasinda ilag eliminasyonunu belirleyen en énemli iki faktor
olarak kabul edilmistir.

Dusuk bir Vd degerinin (<0,2 L kg- 1 ) ve yiiksek protein
bci]Ejlama afinite oraninin (>%80) artan uzaklastirma ile iliskili
oldugu 6ne sirulmdstir.

Kritik durumdaki hastalar, ozellikle agresif sivi tedavisi
goren septik soklu hastalar, siddetli Vd degisikliklerine karsi
savunmasizdir.

Charlton, M, Thompson, J.P. Pharmacokinetics in sepsis. BJA
Educ. 2019, 19, 7-13.
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Terdpotik aferezde Antibiyotik doz ayarlamas:

Bu konu, enfeksiyonlarin yonetimi s6z konusu oldugunda kilit bir
ohem kazanmistir.

Ekstrakorporeal  tekniklerle  tedavi edilen  deneklerde
antimikrobiyal tedavinin etkinliginin givenilir sekilde izlenmesinin
sinirli oldugu bulundu.

Uygulanan tedavinin hasta igin etkili ve givenli olmasi
gerektiginden, ozellikle kritik hastalarda tedavi planlanirken bu
olasi etkilesimlerin dikkate alinmasi gerekir.

Kutnik, P.. Szczukocka, M.; Borys, M.; Czuczwar, M. Procalcitonin dynamics, lactates, and
haemoglobin serum levels might be a useful predictive tool of mortality in patients undergoing veno-
venous extracorporeal oxygenation membrane support. Single centre experience. Anaesthesiol.
Intensive Ther. 2019, 51, 343-347.
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_ Teropotik aferezde Antibiyotik-doz ayarfl’am{

Table 1. Therapeutic plasma exchange (TPE) and penicillins.

Distribution Protein Distribution Renal

Antibiotic Volume Binding Half-Life Clearance THONBOS OS E T
1 5 X ™ Influence
(L kg~1] [%] [min] [%]
Ampicillin [30] 0.2-0.3 20% N/A 60-80 moderate
Amoxicillin [32] 0.21 18 N/A 68 moderate/insignificant
Penicillin G [33] 0.53-0.67 45-68 N/A 60-90 insignificant
Ticarcillin [34] 0.17-0.23 45-65 N/A 60-70 moderate/insignificant
Piperacillin [25] 0.24 30% N/A 68 insignificant

N/A—not available.

Plazmaferez sirasinda toplam ampisilin konsantrasyonunda ortalama
7%35'lik bir azalmayla sonugland:.

Yazarlar, plazma degisiminden sonraki alti saat iginde, ek bir

antibiyotik dozu 6nerdiler.

* McClellan, S.D.; Whitaker, C.H.; Friedberg, R.C. Removal of vancomycin during
plasmapheresis. Ann. Pharm. 1997, 31, 1132-1136

Plazmaferez, piperasilin sirekli inflizyonla ilacin serum

konsantrasyonunu degistirmedigini kanitlad.

Roberts, J.A.; Roberts, M.S.; Robertson, T.A.; Cross, S.E.; Lipman, J. A novel way to
investigate the effects of plasma exchange on antibiotic levels: Use of microdialysis.
Int. J. Antimicrob. Agents. 2008, 31, 240-244



_I@i:dpeﬂk aferezde Antibivotik doz avarlamasi

Table 2. TPE and cephalosporins.

Distribution ~ Protein  Distribution S Prediction of TPE
Antibiotic Volume Binding Half-Life Clearance
< Influence
[Lkg '] [%] [min] [%]
Cefazolin (1st gen.) [41] 0.19 88 N/A 80 significant
Cefuroxime (2nd gen.) [42] 0.2 33-50 N/A 96 moderate/insignificant
Ceftazidime [37] 0.23 10 16-31 99 moderate/insignificant
Ceftriaxone [25] 0.13 95 14-42 50-60 significant
Cefotaxime (3rd gen) [43] 023 30 N/A 50 insignificant
Cefepime [39] 0.32 20 18 85 insignificant
Ceftaroline (5th gen) [44] 0.37 20 N/A 88 insignificant

N/A—not available

Seftriakson (disik Vd degeri ve yiiksek protein baglama afinitesi),
ilag uygulamasi ile TPD baslangici arasindaki siire ne kadar yakinsa,
elazma seftriakson seviyelerindeki degisiklikler o kadar biiyiik olur.

azarlar TPD'den 15 saat once veya hemen sonra seftriakson
verilmesini onerdiler.,

Fauvelle, F.; Lortholary, O.; Tod, M.; Guillevin, L.; Louchahi, M.; Léon, A.; Petitjean, O. Pharmacokinetics of
ceftriaxone during Elasma exchange in polyarteritis nodosa patients. Antimicrob. Agents Chemother.

1994, 38, 1519-152

Bakken, J.S.; Cavalieri, S.J.; Gangeness, D.; Kubat, T.; Pollack, J.R. Influence of ‘rher‘a%euﬁc
plasmapheresis on elimination of ceftriaxone. Antimicrob. Agents Chemother. 1993, 37, 1171-1173

Seftazidim ( diisiik protein baglama afinitesi) farmakokinetik
parametrelerine gore, intravendz uygulama TPD'den iki saat dnce
onerilirken, intramuskiler yol i¢in zaman araligi t¢ saatten az
olmamalidir.

Kintzel, P.E.; Eastlund, T.. Calis, K.A. Extracorporeal removal of antimicrobials during plasmapheresis. J.
Clin. Apher. 2003, 18, 194-205.



Table 3, TPE and aminoglycosides.

e Uzun postantibiyotik etkisi,

Disbuion  Poen  Disbotion Rl oo aminoglikozidin yar: 6mriine dayali
Antibiotic Volume  Binding  Halflife  Clearance I k h | bl d
kel % i 4l Influence olara ZSGP C_lnCl | @n UZUY\ (o4
J 2 - araliklarina'izin verir.
Amikacin [61] 07 | NA >%) insignificant
Gentamicin [62] 025 0-30 14 >% insignificant
Streptomycin [0)] 026 3 NA >% insignificant P ~ ir A 1 1thi 1
Tobramycin [57,58] 0.3 <l 6-20 % insignificant Eogjlle -b!r-ozelle' TPdeveba n;':lbdlyoj- Ik
Kanamycin [32) 0.19 (-3 NA >0 moderate/insignificant eaavisinin Ga IS ma |9| Ir Teaavi
Netilmycin [12] (116-034 0-30 NA >80 moderate/insignificant planl Ol U§'|'Ut"ma flr'SGTl yar‘a'hr‘.
N/A—not available. ¢ Moore, R.D.; Lietman, P.S.; Smith, C.R. Clinical

r‘eSfonse to aminoglycoside therapy: Importance
of the ratio of peak concentration o minimal
i9n3hi8i91‘ory concentration. J. Infect. Dis. 1987, 155,

Table 4. TPE and fluoroguinolones.

Distribution ~ Protein ~ Distribution ~ Renal

e i ; Prediction of TPE
Antibiotic Volumle Bmfmg Half:hfe Clea‘:ance Rk Table . TPE and macroldes.
Lkg"] (%] [min] (%]
Ciprofloxacin 4] 23 20-30 NA N insignificant Distibution ~ Protein ~ Distrbution  Renal edicion TG
ovofloxacin [65 7 5 it : & ; rediction 0
Levobvacn U H) J » insignilican Antibioti Voume  Binding  Halflife  Clerance
Moxifloxacin [32] 2 30-40 NA 40 insignificant m o (i o [nfluence
Oflovacin ) 1 % N/A XY insiniicant $ : "
Norfloxacin [32) 036-05 1015 NA -6 insignificant Azitromycin 64 04 1)-5) NA - insignifcan
N/A=not available. Clrithromycin (7] 26 N NA 15-% insgnificant
Erythromycn[2] 07 ! NA 25 moderatefnsigniican

N/A=not available,
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"':I:erb'poﬂ k aferezde Antibiyotik doz ayarlamasi

Karbapenemlerin far'makokine’rigi, plazma degigiminin ’rer'c:fc')"rik
konsantrasyonlarini nemli 6lglide etkilemeyecegini disindurdr.

Vankomisin, TPD sonrasi dozu ayarlamak igin vankomisin
konsantrasyonlarinin ginlik olarak élgiilmesi tavsiye edilmelidir.

Teikoplanin ilag uygulamas: ile TPD arasinda en az dort saatlik bir
zaman dilimi énerdiler.

Alet, P.; Lortholary, O.; Fauvelle, F.; Tod, M.; Genereau, T.; Louchahi, M.; Leon, A.; Guillevin, L.; Petitjean,
L.Pharmacokinetics of teicoplanin during plasma exchange. Clin. Microbiol. Infect. 1999, 5, 213-218

Asiklovir infiizyonundan sonra TPD'nin en az (i¢ saat ertelenmesi
onerilmistir.

Kintzel, P.E.; Eastlund, T.. Calis, K.A. Extracorporeal removal of antimicrobials during plasmapheresis. J.
Clin. Apher. 2003, 18, 194-205.
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Table 6, TPE and antifungal agents,

Distrbution ~ Protein  Distribution ~ Renal

o TR : Prediction of TPE
Antibiotic VOllllinle Bmodmg Half:Lnfe Cleanrance i Sik stk amfoterisin B plazma
b . diizeyinin izlenmesini ve

AmphutencmB!,,%] 01402 %9 NA NA "‘3",“.‘.“‘“.‘._ an‘rifungal tedavinin e’rkinlig'ini
Ketoconazole[12] it % NA 13 moderate/significant 2 T

Fluconazole 12| 06 [l NA § insignificant QGPGHTI GHmG almak Igin dozlar'm
Vorconazole[] 45 5 NA o) insigifcant ayarlanmasi onerilmektedir.

Terbinafine (2] Y % NA NA  moderate/insignificant * Lew, SQ_ Amphotericin B removal by plasma
Caspofungin[32) 032 97 N/A 0 moderatefsignifican exchange: JClincPharm: Ther 200934, 11orl7

N/A=not available,

The prediction of TPE influence on other antimicrobial agents is depicted in Table 7.

Table 7. TPE and other popular antimicrobial agents.

Distribution Protein Distribution Renal s
- i : Prediction of TPE
Antibiotic Volume Binding Half-Life Clearance R
[Lkg!] [%] [min] [%]
Metronidazole [79) 0.25-0.85 <20 N/A 60-80 insignificant
Clindamycin [80] 1.1 60-94 N/A ~33 moderate/insignificant
Sulfamethoxazole [81] 043 70 N/A 845 moderate/insignificant
Trimethoprim [51] 0.7-15 50 N/A 66.8 insignificant
Linezolid [52] 0.57-0.86 31 N/A 35 insignificant

N/A—not available.
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Zlierb'po’rik aferezde Antibiyotik doz ayarlamasi

En giivenli segim, TPD'yi antimikrobiyal ajan inflizyonundan 6nce
baslatmak ve bitirmek olacaktir.

Bu mimkiin degilse, ilacin TPD'den hemen once verilmesinden
kaginmak ve uygulanan ilacin dagitim fazi igin prosediiri
geciktirmek makul bir alternatiftir.

Sonug olarak, plazma degisiminin acilen yapilmasi gerekiyorsa veya
ilacin  gok dar bir terapotik indeksi varsa, plazma
konsantrasyonunun izlenmesi tavsiye edilir.

tukasz J. Krzych , Marcelina Czok and Zbigniew PutowskiIs. Antimicrobial Treatment Effective
During Therapeutic Plasma Exchange? Investigating the Role of Possible Interactions.
Pharmaceutics 2020, 12, 395; doi:10.3390/pharmaceutics12050395
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