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r Kod Dizilimi Baglamasi

DNA CAC GTG GAC TGA GGA CTC CT7C

Dizilmi GTG CAC CTG ACT CCT GAG GAG
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Oraklasmis Eritrosit

Hemoglobinin (Hb) B-globin zincirinde bir nokta
mutasyonu (glutamik asit—valin) sonucunda HbS olusur

Otozomal resesif kalitimli bir hastalik




*‘Hemoliz
‘Hayat1 tehdit
edebilen akut

komplikasyonlar
*Cesitli organlarda
kronik hasarlar
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Pulmonary infarcts
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Splenomegaly
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Splenic atrophy
(autosplenectomy)

Infarcts of the
extremities
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patofizyoloji

B globin zincirinin 6. pozisyonunda glutamik asit.... Valin
anormal hemoglobin Hb S olusur

SS  eritrositlerin  deoksijenasyonu ... Hb  polimerizasyonuna
.....deformabilite kaybolur ...hucre morfolojisi degisir

Damar duvarina adezyon..vasokontriksiyon .....damarda tikanma, organ
iskemileri ve end-organ hasarlari
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NO - reaktif oksi| en (ROS)
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Hemoglobin S:
Dinyada en sik gorilen patolojik Hb varyanti

Ulkemizdeki en yaygin anormal Hb

¢ OHA tasiyiciligi sikhigi;
¢+ Tiirkiye'de %0,3-0,6
¢ Gukurova Bélgesi'nde 78,2

¢ bazi yorelerde %3-44
Adana'da 76,4

Piel FB, et al., Nat Commun 2010, Altay C. Turkish J Hematol 2002, Guvenc B, et al.,



Sitma ve OHA

= Malaria Regions




Diinyada onemli sorun

2010 yilinda 305,773 OHA li gocuk
dogmus
2010-2050 yillari arasinda

¢ocuk dogacak

Piel et al, Plos One, July 2013 Vol 10 (7): 1-14
Onemli saglik sorunu

Yenidogan tarama programlarina



Brezilyada OHA taramaya baslandi

Tirkiyede kistik fibroz girdi

‘ Brazilian National Newborn
Screening Program —
Phases of Implementation

Diseases Screened

Congervtal hypothyroicksm, PKU
Congerntal hypothyroiksm, PKU
Hemogiobmnopathies
Congenital hypothyroidsm, PKU
Hemoglobinopathies, Cystic Fibrosis

Diseases Screened

Congenital hypothyroicksm, PKU
PHASE IV Hemogiodinopathies, Cystic Fibrosis, Congenital adrenal
hyperplaza, Swotinddaze deficency




OHA Yénetiminde En Onemli Sorunlar

Agrili krizler

Enfeksiyonlarin yonetimi
Serebrovaskiiler olaylar

Kemik ve eklem komplikasyonlari
Hepatik komplikasyonlar
Pulmoner komplikasyonlar
Bobrek komplikasyonlari
Priapizm tedavisi

p
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Orak Hucreli Anemide Prognoz

-Erken daktilit : -
-Hb <7 g/dL } Ilk 2 yasta bu faktorler varsa

-Lokositoz prognoz kotii !

AGS gecirme,

Bobrek yetmezligi,

Konviilziyon,

Lokosit sayisinin >15,000/microL,

Hb F diizeyinin diisiik olmasi erken 6liim ile iliskili risk faktorleri.
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OHA de Yasam egrisi
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<20 yilda O-3 yas OHA den olim
768 azald\

[ SC0 Mhortality radet 0 DOD Bisch ¢hadrsn

Tk 1 el - e L& 4 1

Yanni et al. J Pediatr. 2009 Apr;154(4):541-5.
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En sik olim nedenleri

Enfeksiyonlar % 48

j:nme % 10

Tedavi ile iligkili komplikasyonlar 7% 7
Splenik sekestrasyon % 7
Tromboemboli 7% 5

Bobrek yetmezligi % 4

Pulmoner hipertansiyon 7% 3

A network model to predict the risk of death in sickle cell disease.

Sebastiani P, Nolan VG, Baldwin CT, et al.Blood. 2007;110:2727.
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OHAda tedavi secenekleri
Y




SCD de KIT : 8 yas zenci kiz

“This report describes the conversion of sickle-cell anemia
to sickle-cell trait by marrow transplantation [done for
treatment of leukemia) in & child with both sickle-cell
anemia and acute myeloblastic leukemia. It raises the
possibility of using marrow transplantation to treat

selected patients with sickle-cell anemia.”

Johnson, et al. NEJM. 1264
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OHA ve Transfiizyon

Kan transfiizyonu OHA'da temel tedavi
yaklasimlarindan biri

Yaklasik %90 eriskin olgu en az bir kere
transfizyon aliyor

Giderek daha yaygin olarak kullaniliyor
¥ Endikasyonlar
4

© Oral selasyon tedavisi

17



Transfiizyon

Anemiyi dizeltir
Oksijen tasima kapasitesini arttirir
HbS iceren eritrositlerin oranini azaltir

Kan reolojisi ve mikrovaskiiler perfiizyon
diizelir

Eritropoezi (HbS sentezini) baskilar

Hemolizi azaltir

Organ hasarlarini engeller

18



Zamanina gore transfiizyon

¢ Epizodik (intermitan) (on demand)

Akut transfizyonlar
Diizeltmek/stabilize etmek

¢ Kronik transfiizyon

Uzun sireli
Profilaktik

Olusmasini/tekrarlamasini engellemek

19



OHAda transfiizyon tipleri

% Basit transfiizyon

% Exchange transfiizyon

Manuel exchange transfiizyon

Otomatize exchange transfiizyon
(Eritrositaferez, terapotik eritrosit

degisimi)

20



Anormal/hastalikli eritrositlerin bir
yardimiyla , yerine
saglikli donorlerden alinmig

Bir sitaferez (kan hicrelerini almak)islemi

En yaygin olarak OHA'da kullaniliyor

21



Effect of Normal

OHA ve Exchange

ROLF ANDERSON, M.D,

Cells on Viscosity of

GRACE L. MULLINAX, BS.

Sickle-Cell Blood n

HUGH CHAPLIN, JR,, M.D

In Vitro Studies and Report of Six Years’ §T. LOUIS

Experience with a Prophylactic Program
of “Partial Exchange Transfusion”

The protean clinical manifestations of
painful sickle-cell crises have been described
by many authors,” but the factors responsi-
ble for precipitating the crises remain poorly
understood, Many approaches to treatment
of crises have been proposed; mone has
proved regularly effective. Blood transfu-
sions are frequently disappointing in their
failure to alter significantly the course of a
well-established crisis, even when sufficient
blood is given to raise the patient's hemo-
globin concentration close to normal. How-
ever, despite the lack of immediate clinical

Received for publication June 29, 1962; ac-
cepted Sept. 21, 1962

Fourth-year medical student during work on the
investigation (Dr. Anderson), Research Assistants
(Miss Cassell and Mrs, Mullinax), and Associate
Professor of Medicine and Preventive Medicine
(Dr. Chaplin).

From the Barnes Hospital Groups and the De-
partments of Medicine and Preventive Medicine,
Washington University School of Medicine.

This investigation was supported by Research
Grant C-2918 (C1-5) from the National Cancer
nstitute.

improvement following transfusion, the pa-
tient frequently remains free from painful
crises for 2 to 3 months thereafter. This
freedom from crises persists long after the
transient relief of anemia by transfusion;
presumably the presence of normal donor
cells in the patient’s circulation exerts a
protective effect against precipitation of
crises, The nature of this protection is not
known, but a likely mechanism is the effect
of the transfused cells upon the patient’s
blood viscosity.

Effects on blood viscosity of decreasing
pH and oxygen tension have been carefully
examined for blood from patients with
homozygous sickle-cell disease (SS), with
sickle-cell trait (SA), with sickle-cell hemo-
globin C disease (SC), and with sickle-cell
thalassemia disease.®! Little has been writ-
ten about blood wiscosity in patients with
homozygous  sickle-cell disease following
transfusion, i.e., in blood which represents a
mixture of sickle cells with normal donor
erythrocytes,

68

Sickle Cell Disease and

Exchange Transfusion

J A H Bootes MB FRCS

(Queen Charlotte’s Maternity Hospital,
London)

A 25-year-old Nigerian primigravida, a known
case of sickle cell disease, was given an exchange
transfusion at 34-weeks pregnancy for a hemo-
globin of 6 g and a PCV of 209, when 8 pints of
fresh blood were packed into 5 and given via the
right ante-cubital vein in forty minutes. Qutflow
was via the left ante-cubital vein, a peristaltic
pump being used to attempt equal inflow-outflow,
Delivery at 37 weeks was by Keillands rotation
and extraction under epidural analgesia.

The problems of sickle cell disease in pregnancy
were discussed, and the technique and place of
exchange transfusion in the adult,




Ilk otomatize eritrosit degisimi 1977'de
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Transfusion. 1977 May-Jun;17(3):269-71.

Exchange transfusion in sickle cell disease using a continuous-flow blood cell separator.
Kernoff LM, Botha MC, Jacobs P.

Abstract

An exchange transfusion was performed preoperatively on a patient with sickle cell disease using a continuous-flow blood cell separator. An

exchan 5 ml red blood cells achieved a hemoglobin A level of 90.8 per cent. The continuous-flow blood cell separator appears to offer a safe
and effective method of exchange transfusion in sickling disorders.
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ASH 2006

Speakers: Paul 5. Swerdlow, MD; Orah 8. Platt, MD; and George F. Atweh, MD

Session Chair: Marilyn J. Telen, MD

Red Cell Exchange in Sickle Cell Disease

Paul 8. Swerdlow

Red cell exchange transfusions remain an effective
but possibly underutilized therapy in the acute and
chronic treatment of sickle cell disease. In sickle cell
disease, increased blood viscosity can cause compli-
cations when the hemoglobin exceeds 10 g/dL even if
this is due to simple transfusion. Red cell exchange
can provide needed oxygen carrying capacity while

reducing the overall viscosity of blood. Acute red cell
exchange is useful in acute infarctive stroke, in acute
chest and the mulli-organ failure syndromes, the right
upper quadrant syndrome, and possibly priapism.
Neither simple or exchange transfusions are likely to
hasten resolution of an acute pain episode.
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ASFA Guidelines For Therapeutic
Apheresis

Category I

Category I1I

Generally accepted, but usually as adjunctive therapy
to other treatment modalities.

Category III

Published data is insufficient to establish efficacy or
risk/benefit. Heroic effort treatment

Category 1V
Published control trials lack evidence of efficacy.
Schwartz J j clin apheresis 2013
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Guidelines for Therapeutic

Cytapheresis

Category |

Category i

Leukemia with
hyperleukocytosis
syndrome

Thrombocytosis, symptomatic

Hairy cell leukemia
Hyperparasitemia (e.qg.,
malaria)
Peripheral blood stem cell
collections for
Hematopoitic reconstitution
(Rheumatoid arthritis)

27



Endikasyonlar

Journal of Clinical Apheresis 25:83-177 (2010)

Sickle cell disease Acute stroke
Acute chest syndrome
Prophlylaxis for primary or
secondary stroke; prevention of
transfusional iron overload
Multi-organ failure

RBC exchange
RBC exchange
RBC exchange

RBC exchange

Zbigniew M. Szczepiorkowski, * Jeffrey L. Winters,>* Nicholas Bandarenko,** Haewon C. Kim,*
Michael L. Linenberger,®* Marisa B. Marques,®* Ravindra Sarode,”* Joseph Schwartz,®*
Robert Weinstein,®* and Beth H. Shaz'®

Journal of Clinical Apheresis 28:145-284 (2013)

Sickle cell disease, acute RBC exchange
RBC exchange
RBC exchange
RBC exchange
RBC exchange

Acute stroke
Acute chest syndrome, severe
Priapism
Multi-organ failure
Splenic sequestration; hepatic
sequestration; intrahepatic
cholestasis

Sickle cell disease, non-acute RBC exchange

RBC exchange
RBC exchange

Stroke prophylaxis/ iron overload
prevention
Vaso-occlusive pain crisis
Pre-Op management




* ES ihtiyac
* {t Komplikasyon riski

%* {t Alloimmunizasyon
riski

eritrositler
hizli/etkin
uzaklastirilir

%* Viskozite korunur #* Uygun damar yolu

#* Demir birikimine gereksinimi
neden olmaz #* Aferez cihazi ve
yetismis eleman

* {0t Maliyet

% Volim ylklenmesine

Wahl S, et al., Curr Opin Pediatr 2009



Exchange

Vazookluzif kriz nedeni olan orak
hiicreleri azaltir

Hemolitik komplikasyonlari azaltir
Oksijen tasima kapasitesini arttirir
Kan vizkozitesini azaltir

Dolasim ytiklenmesine neden olmaz

Demir dengesini korur hatta azaltir

30



Kan transfizyonuda bunlari

Ama HB arttirarak kan vizkozitesini
de arttiriyor

OHA de kan vizkozitesi cok onemli
Vizkozite artinca kan akimi azalir

31



Vizkozite lli

OHA hastasi ile ayni hb diizeyi olan
hastalarin kan vizkoziteleri incelenmis

OHA larin kan vizkozitesi X10 kat
fazla

Ozellikle diigiik akim hizi olan yerde
Vizkozite fazla........oraklasma fazla

Ozellikle ince damar ve basin¢ az olan
yerlerde

32



OHA ... hipervolemi

Doku Oksijen diizeyi digik

Kardiak out put artar

Plazma volimini arttirmaya ¢aligilir
Anemi daha da belirginlesir

Doku O 2 daha azalir

Oraklasma daha artar

33



Hb S miktari onemli

Oksijensiz ortamda HBs hemen
oraklasmaz

"Delay Time"

Delay time Hb S miktari ile ilgili

HB S yiiksek delay time kisa
nedeni

34



OHA hb ve O2 saturarasyonu
Hb cok ylkseltme 10 g/dL iyi

2" Polycythemia (Hb__ ~20-23)

ﬂ.“‘“/’““*\

:
£
A
0

;
T | Normal Hb__ ~14-16




Eritrositaferezi

- OHA
+ Talasemi
* paraziter enfeksiyonlar
* Falciparum etkenli sitma
- Babesiosis
Karbon Monoksit zehirlenmesi
- Methemoglobinemi
- dolasan eritrosit patolojisi ile iligkili
hastaliklar

36



OHA da eritrositaferezi

Hesaplanan tim rakamlar yaklasik rakamlardir
Hastanin fizyolojisi

Olciim hatalar

Teknik kaynakli olabilir

Genelde .
sonra ulasilir bu nedenle hemen islem sonrasi
rakamlar yanilticidir

l.—lbs <30
HCT <30 olmali

37



Exchange

Vazookluzif kriz riskini azaltir ama
olusmusa etkisi yok

Hemoliz hizini azaltir
Biluribin yapimini azaltir
Bobrek etkilenmesini azaltir
NO yapimini azaltir

38



Inmeli OHA hastasinda

Inmeden hemen sonra ilk tedavi
exchange olmal

Inme ...kontrastsiz CT
...enfark......once exchange

Sonra MR ve MRA ( mutlaka exchange
sonrasi)

39



Gogls tutulumlu OHA

Agir seyirli

Oksijen tedavisi yetersiz kaliyorsa
Basit transfiizyonla diizelmiyorsa
Ventilator gerekli ise

Multilobuler tutulum varsa

40



MOFS varsa

Genelde agrili epizodla baglar ...agri
iyi takip et
SS5S- karaciger-bobrek tutulumu

Tedavide erken Exchange

41



Priapism

Genelde olgu bildirileri
Nérolojik tutulumla birlikte genelde
Calisma pek yok

X mi exchange mi randomize ¢alisma
yok
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Idame HB S diisiik

saglandiginda
Inme
Priapism
Ayak Ulserleri
Kronik hipoksi
Tekrarlayan ACS

Tekrarlayan MOFS

Yasam kalitesini bozan Kronik agri olma
olasilig

43



Exchange : Kag volumle
yapilmali

1 volum: %37si kalir
1.5 volum : %22 si kalir
2 volum : %14 kalir

IxTEH degisim = hastaya ait eritrositlerin =
7%65'i uzaklastirihr (FCR=7%35H),

2xXTEH degisim = orijinal eritrositlerin ~%90'
uzaklastiriir (FCR = %10) (Fraction of cells
remaining)

44



manual & otomatik

Transfus Apher Sci. 2013
Apr;48(2):219-22.

5 hasta 60 eritrositaferez
5 hasta manuel 124 exchange
Otomatik iyi

Ozellikle Hb S'in <%30 istendiginde
otomatik tercih edilmeli
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http://www.ncbi.nlm.nih.gov/pubmed/23257506

Exchange aletler arasi fark

Spectra optia X spectra COBE
Fark yok

Es tiiketiminde ama

Optia ile bozuk erit orani daha az

J Clin Apher. 2015 Aug 14. doi: 10.1002/jca.21422. [Epub ahead of print]

Comparative evaluation of the depletion-red cell exchange program with the Spectra Optia and the isovolemic
hemodilution-red cell exchange method with the COBE Spectra in sickle cell disease patients.

Poullin P1, Sanderson F1, Bernit E2, Brun M1, Berdah Y3, Badens C4.
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TED-Komplikasyonlar

Transfizyon iliskili yan etkiler
® Akut transfiizyon reaksiyonlari

® Gecikmis transfiizyon reaksiyonlar

Damar yolu iliskili problemler

Aferez islemiyle iliskili yan etkiler

47



Aferezin istenmeyen

sitrat toksisitesi

damar yolu problemleri( hematom,
trombds, sepsis, flebit)

Vasovagal
Hipervolemi

Allerjik reaksiyonlar
emoliz

ava embolisi

48



Aferezin istenmeyen

Pihtilasama fak degisiklikleri
Kan protein ve Ig degisiklikleri
Solunum ve kardiak problemler
Kanla gegen enfeksiyonlar
Lenfosit kaybi

49



Verilecek kan

Mimkin oldugunca taze (en fazla 5-9
gunluk)

Lokositi azaltilmis
Isinlanmis (HKH nakli planlaniyor ise)
Oraklasma (sickle cell trait) negatif

50



Alloimmunizasyon

Transfusion. 2015 Feb;55(2):357-63. doi: 10.1111/+rf.12875. Epub 2014 Sep 23

Transfusion. 2012 Dec;52(12):2671-6.

Lower alloimmunization rates in pediatric sickle cell patients on
chronic erythrocytapheresiscompared to chronic simple transfusions.

. Immunohematologic tolerance of chronic transfusion exchanges
witherythrocytapheresis in sickle cell disease.
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Lower alloimmunization rates in pediatric sickle cell patients
on chronic erythrocytapheresis compared to chronic
simple transfusions

Shannon Kelly Wahl, Alicia Garcia, Ward Hagar, Ginny Gildengorin, Keith Quirolo, and
Elliott Vichinsky

TRANSFUSION 2012;52:2671-2676.

WAHL ET AL.

TABLE 5. Antibody formation rates per 100 s transfused ;

Total numbey/of Total antibodies (auto
Transfusion Patients with any Total units new antibgfies plus allo) per 100 Allo antibodies per

regimen new antibody, n (%) during program formed (ngw allo) transfused units 100 transfused units

ECP, n=22 3(13) T447 3 (1 alfo) 0.040 0.013
Simple transfusion, 4 (18) 3502 6 (5 aly) 0.171 0.143
n=23
p value 0.04 0.03 /

¥* Aferez sirasinda lokosit, trombosit ve
enflamatuar sitokinlerin uzaklastirilmas: immdn
fonksiyonlar: etkiliyor olabilir. ..




normal populasyonda 7%0,5-1,5

OHA'da;
Sadece ABO/Rh uygun kan alanlarda 7%18-76
(C, E, Kell) %0,5-14 5
Minor RBC antijenleri uygun %7

Chou ST. ASH 2013, O'Suoji C, et al.,

Pediatr Blood Cancer 2013 53



Damar yolu

Dénis yolu igin
17-18 G >80ml/dak
19 G < 70 ml/dak
Diger kol kullaniimal

Eger ayni kol kullanilacaksa mutlaka kan
¢ekilen girigin lzerinde donis bolgesi
olmali bu sayede

engellenebilir

dikkat

o4



Damar yolu

Eriskinde kan akim hizi ~

kiictik cocuklarda

Dirsek i¢i bolge en uygun
* Medial, sephalik, basilik
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Hickmann kullanilacaksa

Kirmizi ug : kan ¢cekmek icin
Mavi uc : kan dontsd icin kullaniimal

56



Dikkat : akimda problem
varlll
Aferez seti tam doldurulmamissa
- eritrosit filtresi tikanmissa

-replasman sivisi hava almiyorsa

Dis ortam distk isisina bagl
replasman sivisinin vizkositesi

artmissa
Klampler iyi kapatilmamissa

o7



Sitrat toksisitesi

Tim aferez islemlerinde beklenen
risk

Neden sitratli kanin tekrar tekrar
verilmesidir

Sitrat infuzyon sonrasi Ionize
kalsiyum azalmasi

heden
olabilir
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Antikoagulan

Kalsiyumun %47 serbest kalsiyum
Buserbest kalsiyum sitrati baglar

Plazmada sitratin 0.5-0.6 nmol/L artisi
kalsiumda 0.1 mmol/L azalmaya neden

Genellikle ionize kalsiyumda
azalma olur

En hizli azalma ilk

Genelde kalsiyum seviyesi exchangeden
4 saat sonra normale doner
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Antikoagulan

Sitratin 65-95mg/kg/saat hizda
verilmesi givenli

>100mg/kg/saat dozda artan yan etki
Hipomaghesemi bulgular: agirlastirir

Uzun siren igslem hipokalsemi iskini
arttirir

60



Hipokalsemi

Sitrat verilme hizi

Sitratin metabolize edilme hizi
Islemin siresi

Onceden var olan hipokalsemiye

Hipotermi varligina( disik metabolik
hiz))

* Metabolik alkaloz varligina
Disik magnesium diizeyine
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Hipokalsemi bulgulari varsa

Hastaya uyusma vb sorun
Vital bulgulari kontrol edin
Giren kan hizini azaltin

O ana dek inflize edilen sitrat miktarini
hesaplayin

(sitrat inflzyon hizi= ml/dak/L).

Islem oncesi ionize kalsium, magnesium,
potassium dizeylerini kontrol edin

Gerekirse edin
-dilstkse potassium ve magnesium replase edin
- islemin devamina yada durdurmaya karar verin
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Immunoglobulinde
degisiklikleri
1 volum exchange sonucunda
IgG normal degerinin %34 iine
IgA 7%39una
IgM <:7031‘7’/0
Diser
3- 5 hafta sonra normale déner

Kompleman737 ye diser ve 48 saatte normale

doner
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Pihtilasma faktorleri

Fibrinogen:
7% 25ine diiser (1 PV),2-3 giinde normale doner
Protrombin:
730 adiiser
Faktor VII & faktor VIIT:
7%45-50
Faktor IX:
%60
Faktor V, X, XT:
%38
Antithrombin:
Aktivite 0/040' Ag % 70

64



Pihtilasma faktorleri

24 saatte % 85-100diizeye ¢ikar
Exchangeden sonra PTT, PT, TT uzar
PTT,TT 4 saat sonra

PT 24 saat sonra normale déner
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Elektrolitler

Na ve glukoz degismez

K azalir (minimal)(0.25meq/L)
Bikarbonat azalir 6meq/L

Cl artar 4meq/L
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Diger

LDL ALP, ALT %37azalir

AST, LDH. amilaz , CK, ferritin,
transferrin %47 azalir

ALT, AST, amilaz %100 48 sa
LDH, ALP,CK Yo 60 48sqa
LDL 744 48sqa
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CBC

RBC:
7%12Hb de hemen azalma

24 saatte 75100 e ¢ikma( plazma
volum artisina bagl)

WBC:
Notrofiller artar (2x10°/L), digerleri
degismez
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CBC

Trombositler
7% 15-50 azalir

5-10 tekrarlayan exchange sonrasi
trombositler % 20-25 azalabilir

Normale donme 24 saatte %70-85%

/2-96 saatte
7100

Baslangi¢ trombositleri <150 ise dists
daha az olur
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Komplikasyonlar

AABB American Association of Blood Banks (1999):

3429 toropatik aferez

7%1.6 transfiizyon reaksiyonlari

% 1.2 sitrata bagl kusma / bulanti /pareztezi
7%1.0 hipotansiyon

7%0.5 vasovagal olaylar

7% 0.5 terleme-solukluk

7%0.4 tasikardi

70.3 solunum sikintisi

70.2 tetani/havale

70.2 titreme-ilsime
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Komplikasyonlar

Oliim:
Fransa : 1-2/10,000
1svec: 0/14,000

Amerika : 3/10,000

7 60 kardiak-solunum
Genelde TDP exchange de
Anafilaksi

sepsis

PE

Damar yolu iligkili
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16 Cocuk OHA fransiz deneyimi
2004-2012

<20 yas

10 serebrovaskiiler hast
5 tekrarlayan agri krizi
1 psikokognitif gerilik

4 hastada tedavi sonlandirilmis

2 sinde alloimmunizasyon 2 sinde damar yolu problemi nedeni ile

islem 10-30 ay boyunca ,Her seans < 1.5 saat
surel

2-10 ayda ferritin normal sinirlara gerilemis
Tim hastalarin yasam kalitesinde artma
En yolu
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11-25 kg ¢ocuklarda
eritrositaferezi

3 yilhk 11-25 kg

COBE® Spectra aferez sistemi

Asit sitrat deksroz

25 islem 19 hastada

17 hasta OHA

2 losemi ve hiperlokositoz

Islem sirasinda hi¢bir hastada problem yok
1 hastada 1 hafta sonra hemolitik reaksiyon

Tiim OHA hastalarda islem sonrasi hedeflenen hb %21-30 ve Hb A
>768 degerine ulasiimis

Cocuklar igin bir protokol onermisler
Vox Sang. 2014 Nov;107(4):375-80.
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Exchange ve gebe

28. hafta 10 gebe exc ( manuel /
alet)

2015 Sep 3. doi: 10.1111/trf.13280. [Epub ahead of print]

The effects of exchange transfusion for prevention of complications during pregnancy of sickle hemoglobin
C disease patients.

Benites BD1, Benevides TC1, Valente IS2, Marques JF Jr1, Gilli SC1, Saad STi.
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Prophylactic red blood cell exchange may be beneficial in the
management of sickle cell disease in pregnancy

Suheyl Asma,"* llknur Kozanoglu,™* Ebru Tarim,” Cagla Sariturk,” Cigdem Gereklioglu,'*
Aydan Akdeniz,” Mutlu Kasar," Nurhilal H. Turgut," Mahmut Yeral," Fatih Kandemir,” Can Boga,’
and Hakan Ozdogu’

BACKGROUMND: Sickle cell disease (5CD) is associ-

ated with chronic hemolysis and painful episodes. Preg-

nancy accelerates sickle cell complications, including
prepartum and postpartum vasoocclusive crisis, pulmo-
nary complications, and preeclampsia or eclampsia.

Fetal complications include preterm birth and its associ-

ated risks, intrauterine growth restriction, and a high
rate of perinatal morality. The purpose of this study
was to evaluate pregnancy outcomes in patients with
SCD who underwent planned preventive red blood cell

ickle cell diseases (SCDs) are a group of inherited
single-gene autosomal recessive disorders
caused by the sickle cell gene, which affects
hemoglobin (Hb) structure.! SCD includes sickle
cell anemia with the 55 genotype, some heterozygous con-
ditions of the 5 gene, and other clinically abnormal Hbs
such as beta thalassemia, HbC, HbD, and HbE among
others. The primary manifestations of SCD are chronic
hemolytic anemia and episodes of severe pain crises due
to vasoocclusion.'” Repeated vasoocclusive crises can
affect multiple organ systems, and individuals with 5CD
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Automated red cell exchange procedures in patients
with sickle cell disease

. l. b o -
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Abstract

In automated red cell exchange. about 60% of the patient’s red blood cells are exchanged via apheresis for those of the
donor. We report the outcome of 83 patients with sickle cell anemia (48 women and 35 men: age range, 1749 years) who
underwent a total of 196 apheresis procedures between December 2003 and October 2006 at our institution. We found that
automated red cell exchange involving a reduced citrate infusion rate may provide benefit in the prevention or treatment of
vaso-occlusive complications in patients with sickle cell disease and may be associated with protean effects on biochemical
dynamics.

@ 2007 Elsevier Ltd. All rights reserved.
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Flow cytometric evaluation of circulating endothelial cells:
A new protocol for identifying endothelial cells
at several stages of differentiation

Hakan Ozdogu,'” Oktay Sozer,” Can Boga,! llknur Kozanoglu, Erkan Maytalman,? and Meral Guzey?

" Faculty of Medicine, Department of Hematology, Baskent University, 064980-Ankara, Turkey
2 Faculty of Medicine, Research Laboratory of Hematology, Baskent University, Adana Hospital, 01250-Adana, Turkey

Several factors may influence the analysis of endothelial cells (ECs) by flow cytometry: separation of mono-
nuclear cell, washing and centrifugation steps, panel of monoclonal antibodies, and the lack of standardiza-
tion of gating technique. Therefore, the reliable quantification of ECs remains a technical challenge. The
purpose of this study is to define a new flow cytometric protocol to characterize and quantitate ECs. In pre-
vious investigations, increased numbers of circulating ECs have been found in sickle cell disease. The
patients with sickle cell disease might provide useful material for the study. We performed flow cytometry
on whole blood from 20 normal controls and 31 patients with sickle cell disease (20 patients with steady-
state disease and 11 patients with vaso-occlusive crises) using a lyse/no-wash procedure, specific and non-
specific antibody combinations (CD146, CD144, CD34, and CD117), and broad gating. This protocol pro-

TABLE I. Quantification of Circulating Endothelial Cells

Vaso-occlusive crises meaan = 5D Steady state mean = 5D Caontrols mean = 5D
Cell typas {callsfmlL) (n = 11} {calls/mL) (n= 20) {eallsfml) (n= 20)

ECs 18213.5 + 8451.2° G709.6 + 177.3° 23965 = 658.3°
Mature ECs 46992 + 55152 1257.3 + 917.4% 5065 = 563.2¢
Late progenitor ECs OETE G4 + GEI2 35S 3086.05 = 1960 7R 1066.70 = 533 125
Early progenitor ECs 363818 + 154686 1465.80 = B35 70 733.35 = 46397

ECs, endothefial cells.

4P = 0.05; =P - 0.001 between Vaso-occlusive crizes group and steady state group.
'F = 0.05; "fF < 0.001 between Steady state group and Condrals.

%P = 005 ®P < 0.001 batwean Vaso-occlusive crises group and Confrols.
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Alterations of circulating endothelial cells after apheresis in patients
with sickle cell disease: A potential clue for restoration

of pathophysiology

C. Boga®*, I. Kozanoglu®, H. Ozdogu?, 0. Sozer?, N. Sezgin®, C. Bakar®

* Department of Hemarology, Baskent University Faculty of Medicine, Ankara, Turkey

® Department of Physiology and Hematology Research Laboratory, Baskent University Faculty of Medicine, Ankara, Turkey
* Department of Biachemistry, Baskent University Faculty of Medicine, Ankara, Turkey

2 Department of Public Health, Canakkale 18 Marr University Fieculty of Medicine, Canakkale, Turkey

ARTICLE INFO ABSTRACT

Keywords: _ Objectives: The potential influence of automated red cell exchange [ARCE) on endothelial
Sickle cell disease activation is not well established.
Circulating endothelial cells This study was intended to assess whether ARCE influences circulating endothelial cells

Nlltnc‘f:li;?de [CECs) in patients with sickle cell disease.




Boga C.ve ark. Transfusion Medicine
2007

Assessment of corrected QT interval in sickle cell disease
patients who undergo erythroapheresis

C. BDgH._* I. Kﬂiﬂnﬂglll‘% M. Yeral* & C. Bakar:'; *Nepariment of Hematology, TDepartment of Phyvsiology, and
TDepariment of Public Health, Baskens Universiry Faculiv of Medicine, Ankara, Thrkey

Received 23 April 2007 accepied for publicartion 6 Seprember 2007

susinsMary. Extension of the QT interval 1s character-
ized by syncope and cardiac arrest and often occurs in
association with medcal therapies and procedures.
Whether eryvthroapheresis (EPH) could influence the
QT mterval duration in patients with sickle cell disease
(SCD) 15 not known.

We aimed to investigate the effects of EPH on the
heart rate-corrected QT (QTc) interval.

The study included 25 patients with SCD who
underwent 34 EPH procedures. Two independent
observers measured QTc interval duration from
electrocardiograms  performed  continuously  for
3 min at three different points during the EPH
procedures (prior to EPH, after completion of 50%
EPH and 15 min after EPH). Multiple regression
analysis was used to determine if the ionmized plasma

calcium, the level of plasma magnesium, citrate
infusion rate and painful crisis significantly contrib-
uted to the QTc mterval.

There was a non-significant trend (P = 0-184)
towards increased QTe in sickle cell patients durning
EPH compared with pre-EPH values. QTe prolonga-
tion (=440 ms) occurred in 72% of the procedures.
Fifty percent QTc values returned to baseline after the
procedure. The independent variables were not signif-
wcantly associated wath QTe interval.

Exchange procedures can induce QTe prolongation
in patients with SCD.

Key words: caleium, erythroapheresis, QT interval, red
cell exchange, sickle cell disease.
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[A severe falciparum malaria case successfully treated by exchange transfusion as an adjunct therapy].

[Article in Turkish]
Demirodilu YZ', Kozanodilu |, Turung T, Kursun E, Arsian H.

+) Author information

Abstract

Flasmodium falciparum malaria is a type of malania with high fatality rate despite optimal antimalanal treatment. Exchange transfusion (ET) is
successfully used as a means of supportive therapy in severe P. falciparum malaria cases with hyperparasitemia. Herein, we present a case with
hyperparasitemia, who received erythrocyte ET therapy due to lack of clinical response to antimalarnial treatment. A 24-year-old male patient was
admitted to our emergency clinic with the complaints of fever that persisted for 10 days, headache, nausea-vomiting, and impaired consciousness.
Medical history revealed that he had been working in Sudan, Africa and returned back 12 days ago. On physical examination; he had fever,
hypotension, tachycardia, subicterus and impaired cooperation. Laboratory examination revealed pancytopenia, elevated C-reactive protein,
hyperbilirubinemia, hyponatremia, elevated creatinine level and hematuria. On thick blood smear and thin blood smear examinations, multiple (= 5%)
trophozoites and gametocytes indicating P falciparum species were observed. The case was diagnosed as P falciparum malaria and parenteral fluid
support, dopamine infusion, meropenem (IV), doxycycline (PO) and quinine sulphate (PO) were initiated in the intensive care unit. On reevaluation of
the patient on the third day of hospitalization, it was observed that arterial hypotension and fever were persistent, anemia and trombocytopenia
deteriorated and on thick blood smear parasitemiea was not decreased. It was decided to apply automated erythrocyte ET. After ET, patient's medical
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National survey of hemapheresis practice in (1998).

Ilhan O!, Uskent N, Arslan O, Arat M, Ozkalemkas F, Oztiirk G, Kalayoglu SB, Ozet A, Tombuloglu
M, Arpaci F, Ovali E, Anak S.

Author information

Abstract
The Turkish Apheresis Group has maintained a national registry for apheresis activities since 1997.
The hemapheresis practice of Turkey in is summarized in brief detail in this article. A total of

30, 136 apheresis procedures were performed at 31 different apheresis centers. At 10 centers, 145
peripheral blood stem cell (PBSC) apheresis were performed on 82 patients in allogeneic setting and
at 17 centers, 981 PBSC apheresis were performed on 271 patients in autologous setting. Frequently
observed adverse effects during PBSC apheresis were mild fremor and chills, paresthesia and nausea
in 15% of the patients and donors. Vascular access complications, particularly observed in autologous
setting due to central venous catheters were encountered in 10% of the procedures. Eight hundred
and sixty-nine therapeutic plasma exchange procedures were performed at 21 centers on 172
patients, most commonly for neurological disorders and thrombotic thrombocytopenic purpura
(TTP)/hemolytic uremic syndrome (HUS). Therapeutic cytapheresis procedures like leukapheresis,
plateletapheresis and erythrocyte apheresis were performed especially for cytoreduction in
myeloproliferative disorders. A total of cytapheresis procedures (66 % leukapheresis, 33%
plateletapheresis and ) were performed on 134 patients in 15 centers. Donor
plateletapheresis was the most used apheresis procedure, reaching a total of 28.016 in 1998. Many
university hospitals and a few state hospitals are performing above-mentioned apheresis procedures
with great success and acceptable side effects. According to these data we are planning prospective
trials and will establish National Standards of Practice. 81
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Treatment of acute carbon-monoxide poisoning with
ll}er‘apeutic erythrocytapheresis: clinical effects and results in
victims.

Celikdemir Al, Gokel Y, Guvenc B, Tekinturan F.
Abstract

Seventeen cases of acute carbon-monoxide poisoning were treated
with therapeutic red cell-exchange. Glasgow Coma Scale score was
used to evaluate the level of consciousness. The mean
carboxyhemoglobin level decreased from 0.286 + 0.1805 (28.6 +
18.05%) to 0.0613 + 0.0418 (6.13 + 4.18%) and Glasgow Coma Scale
score increased from 10 + 3 to 13.76 + 1.89. While 11 patients
scored 15 at the end of the treatment, four scored 15 in an hour
after the treatment. Two victims
(11.7%) experienced ischemic encephalopathy.
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