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FOTOFEREZ

BiO.YASIN KOKSAL



TANIM

Diger bir adi ile ekstrakorporeal fotokemoterapi

olan fotoferez basit olarak psoralen ile etkilesime
ogirmis periferik kan mononitkleer hucrelerin

ultraviyole-A (UVA) ile 1sinlanmasidir.



Yunanhilar tarafindan kullanilmastar.

Fototerapiyl gunumuizde ilk uygulayan
kisi ise fototerapiyi karbon isinlamasi ile
beraber kullanan Danimarkali bilim adaml y i~
Niels Finsen dir. 1903 yilinda Nobel

odulint kazanmastir.

wiw.alamy.com - ERHG41



TARIHCE

Psoralen ve giines 1sinlar 1lk kez ylzyillar once
Misirhilar ve Kizilderililer tarafindan vitiligo
hastaliginin tedavisinde kullanilmistir.

8 metoksipsoralen (8-MOP) ve UVA’nin vitiligo
tedavisinde etkinligi tle 1lgili 1lk yaymn 1953
yilinda Lerner ve ark. tarafindan yapilmastir.

1974°de ise Parrish ve ark- 8-MOP ve UVA’y1
kullanarak ‘PUVA’ terimini tanimlamislardir.



FOTOFEREZ TARIHINE BAKIS

Aferez teknolojisi gelismeden Once hastalara ilk
olarak psoralen oral olarak verilir daha sonrada

kisinin kendisinden alinan kan 1sinlanirda.



PSORALEN

T 4
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HUCRELERIN UVA DUYARLILIGINI AR

» Psoralen otuzdan fazla bitkide
(1thlamur, kereviz, incir, karanfil,

limon, maydonoz gibi) bulunan
kimyasal bir maddedir

~ Tedavi amac1 ile genellikle 8-

metoksipsoralen (8-MOP)
kullanilir.

~ Ticarl orun siklikla  ‘Psoralea
corylifolia” isimli bitkiden elde
edilir.




EKF ENDIKASYONLARI

Kutan6z T hicreli lenfoma
Graft versus host hastalig1 tedavi ve profilaksisi

Solid organ nakillerinde doku reddinin
onlenmesi

T hiicre iliskili otoimmun hastaliklar

Giuintimuzde bir¢ok hastaligin tedavi
seceneklerinden biri olarak yerini almastir



GVHD

Hematopoetik kok htcre naklinden sonra
hastalarda ortaya cikan kronik graft-versus-host
(GVHD) hastalig1 morbidite ve mortalitenin ana
nedenidir.



BASARI ICIN DIKKAT EDILECEK 4 ONEMLI NOKTA

Yok edilmek veya proliferasyonu durdurulmak

Istenen hedef hicreler

Isikla aktive olan ve hiicrelere penetre 6zelligine

sahip tlac (MOP)
Ultraviyole kaynagi (UVA)

Guvenli reinflizyon



EKF ETKI MEKANIZMASI

EKF’in etki mekanizmasinin sadece ‘apopitoz’ ile

aciklanamayacagina dair yayilar ¢ikmastir.

Tedavinin ilk evresinde lenfositlerin %5-10"u tedavi
edildigi  icin, sadece T hucrelerinin  basit
destriksiyonunun sorumlu olmadigi daha sonraki

calismalarda bildirilmistir.



APOPITOZ
Psorolen (8-MOP) hizla hiicre ¢ekirdeginin igine difflize
olur ve hlcresel diizeyde primidin bazlarina baglanarak

DNA cift heliksinde interkalasyona neden olur.

UVA 1s1n1 uygulandiginda, psoralen DNA ile kovalent

olarak baglanir.

Fotoaktive olan 1lag DNA replikasyonunu engeller ve

etkilenen hiicrenin yagsamini sona erdirir (Apopitoz)



T HUCRE APOPITOZU

Tumor ve otoreaktif lenfositler psoralen ve UV-A

1sinlarinin etkisi sonucu apopitoz ile olur.
Apopitotik hicreler hastaya geri inflze edildiginde,
antijen sunucu hucreler tarafindan fagosite edilerek

sitotoksik T hucrelerini aktive ederler.



DENDRITIK HUCRELER

Dendritik htcreler en etkili antijen prezante hicrelerdir.

[mmiin yanitin baslamasinda ve kontroliinde 6nemli
roller1 vardir.

EKF tedavisi sonrasinda kan monositleri apopitotik
stimulusa rezistan hale gelir, cihazin plastik yiizeyine
gecicl olarak yapismalari nedeni ile immatlr dendritik
hicrelere diferansiye olurlar.

Fotojenik uyarinin varligi ile dendritik htcreler mattre
olur ve bu htcreler timaor antijenlerini sitotoksik CD8
T lenfositlerine sunarak antitimaor yanitini baslatur.
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James W, Hart, Lisa H. Shiue, Elizabeth J, Shpall and Amin M. Alousi

Abstract: Despite significant advances n prevention and treatment strategies, grat-
versus-host disease remains the mast significant cause of morbidity and nonrelapse
mortality after allogeneic hematopoietic cellular transplantation. Corticosteroids remain the
standard frontline therapy for graft-versus-host disease; however, a considerable number
of patients will not respond adequately and others will be significantly affected by adverse
effects. Extracorporeal photopheresis Is one of several secondary therapies which have
shown promise in the clinical setting. While the procedure itself has been around for over
20 years, our understanding of the mechanisms from which therapeutic benefits are seen,
and the population they are seen i, remains imited. In this article, we review the use of
extracorporeal photopheresis for the treatment of graft-versus-host disease including details
covering the procedure’s mechanism of action, safety profile and clinical efficacy data.
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REVIEW
Extracorporeal photopheresis for treatment of adults and

children with acute GVHD: UK consensus statement and
review of published literature

E Das-Gupta”, F Dignan®®, B Shaw®, K Raj", R Malladi®*, A Gennery®”, D Bonney”®, P Taylor*"® and J Scarisbrick""

Extracorporeal photopheresis (ECP) has been used for aver 20 years to treat acute GVHD (2GVHD) and chranic GVHD. Evidence on
the efficacy of response in aGVHD has continued to accrue and data suggest that there is a good response and prolonged survival
in both children and adults with grade I-IV aGVHD. Unlike chronic GVHD where treatment schedules are typically one or two times
monthly for 12-18 months, patients with aGVHD respond rapidly to an intense weekly treatment schedule for 8 weeks, typically
allowing steroids to be discontinued without flare-ups of aGVHD. Maintenance ECP therapy is generally not required. Many centres
across Europe and United States treat aGVHD with ECP as second-ine therapy and responses are excellent in a subset of patients.
Unlike other second-fine therapies, ECP is not immunosuppressive and has no reported drug interactions. Importantly, ECP does not
have a negative impact on the graft-versus-malignancy effect of the transplant. This statement aims to select those patients most
likely to respond to treatment and summarises treatment and monitoring schedules for the management of aGVHD in adult and
paediatric patients to ensure the correct patients are treated with the optimal protocol for efficacy.

Bone Marrow Transplantation (2014) 49, 1251-1258; doi:10.1038/bmt.2014.106; published online 2 June 2014

INTRODUCTION aGVHD is a serious consequence of allogeneic haematopoietic
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Review

The role of extracorporeal photopheresis in chronic @)mm
graft-versus-host disease

Vedran Radojcic® Maria A, Pletneva®, Daniel R, Couriel

 Divison of HematologyOncology, Department f ntermal Medicine, Universiy of Michigan, Ann Arbor, MI 48109, United Sates
® Depatment o Pathlogy, Universtyof Michigan, A Aror, M 48109, United Sates
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ARTICLE INFO ABSTRACT

Chronic graft-versus-host disease (GVHD) is the most importan cause of late marbidity
and mortality in recipients of allogeneic blood and marrow transplantation. Despite in-
creased understanding of biology of chronic GVHD, treatment options remain fimited and
ineffective, While corticosteroids represent the backbone of initial chronic GVHD treat-
ment, they have significant long-term toxicity and more than half of the patients require
second-line therapy. Among the second-line treatments for chronic GVHD), extracorpe-
real photopheresis (ECP) is one of the most extensively studied modalities. While high quality
studies establishing true value of ECP in chronic GVHD patients are lacking,its benefits in
chronic GVHD are well documented. Its putative immunomodulatory, but ot immuno-
suppresive. propertes represent an atractive altemnative o the other stiategies [eading
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Extracorporeal photopheresis:
tolerogenic or immunogenic cel
death? Beyond current dogma

Dalll Hannani*
POCTe Piama SAS, Greobs, Face

Keywords: extracorporeal photopheresis, GyHD, CTCL, transplantation, cancer, T cell vaccination, anti-clonotypic
fesponse, immunogenic cell death

Extracorporeal pholopheresis (ECP) is an autologous cell therapy tha is widely used for the
treament of T cell-mediated disease. ECP has been FDA-approved fo the treatment of cuta
neous T cell lymphoma (CTCL) and has shown potent cinical benefits in various other (non-
cancer) T cell-mediated disease, such as graft versus host disease (GVHD), llgra efction,
as well a5 in autoimmune disorders, such as theumatoid arthits, porasis, systemic scero-
s, type 1 diabetes, and Crohns disease (1-3). The ECP treatment consists n the iradiation
by UV-A in-presence of a photosensitzer agent (8-methosypsoralen) of PBMCs collected by

Transfusion and Apheresis Science 56 (2017) 118-122

Contents lists available at ScienceDirect
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Review

Factual reflections and recommendations on extracorporeal
photopheresis in pediatrics

@ CrossMark

Irena Sniecinski?* Jerard Seghatchian®

*Retired Director Department of Transfusion Medicine and refired member-physician, Division of Hematology and BMT, City of Hope National Research
Insttute, Duarte, (A, USA'
® Internatinal Consulancy in Blood Compenents Quatity/Sety, Improvement, Auditfnspecton & DDR Strtegies, London, UK

ARTICLE INFO ABSTRACT

Keywords: One of the biggest challenges in evaluating available literature on extracorporeal photopheresis (ECP)
phatopheresis practices in pediatrc patients is the marked heterogeneity of approaches to the patient evaluation, pro-
gratversushost isease cedural aspects and apheresis product analysis. These issues are mast relevant in ECP management in
hemodymanic chidren with graftversus host iscase (CVHID) ater ematopaietcstem ell transplantation, Extracor-
feasibity c . )

ey poreal photopheresis in pediatric patients is considered relatively safe with few adverse effects reported

from retrospective or observational studies. Careful patient eligihility assessment for ECP procedures and
close monitoring while on ECP therapy is still equired by transfusion medicine and pediatric specialists,
Particular attention is necessary considering the rapidly changing clinical status of children with graft
versus host disease after hematopoietic stem cell transplantation, focusing on hemodynamic compro-



MERKEZIMIZDE YAPILAN FOTOFEREZ ISLEMI

Ankara Cocuk Sagligi ve Hastaliklar1 Hematoloji
Onkoloji E.A hastanemizde 2017 yili icersinde 11
hastaya (2 Hasta farkli merkezden yonlendirilmistir)
yaklasik olarak 400 seans fotoferez islemi
gerceklestirilmistir. Hastalarimizin yas araligr 3-18
araliginda degismektedir. TUm hastalarda belirgin

Klinik iyilesme gortilmiistiir.



KRONIK BIR VAKA

Akut AML ile HKHN yapilan 3 yasinda ki Dbir hastada evre IV
GIS GVHD gelismistir.

Steroidlere, mezenkimal koOk htcre nakline (4 kez) ve diger
Immunsupresiflere direncli olan bu vakada EKF tedavisine
baslanmisdar.

Fotoferez tedavisinden 6nce beyaz kire miktar1 2.1x10%/L ‘dir ve
glinde 65-70 kez ve toplamda 3500-4000 cc/gunu bulan direncli
Ishalleri vardir.

Fotoferez tedavisinin 1.haftasinda ishal sayis1 50-60 Inip miktari
3000-3500 cc/glne diismiistiir 3. haftadan sonra ishal sayis1 20-40
ve miktar1 1500-2000 cc/gune, 4. haftada ishal sayis1 10-12’ye
miktar1 500-600 cc/glne, 5.haftadan sonra normal diskilama
gorilmustir. Beyaz kire 4.2 x10% /L ile hastanin Sitopenilerinin
diizeldigi gorulUp taburcu edilmistir.



HASTA ENDIKASYON SEANS TEDAVI

BRONSIOLITIS OBLITERANS. FOTOFERZ ONCESI YURUMEKTE, MERDIVEN CIKAMAKTA,
FA | AKCIGER+CILD+AGIZ | 38 |NEFES ALMAKTA ZORLANAN HASTA SAGLIKLA TABURCU EDILMISTIR.

ALT EKSTREMITELERINI HAREKET ETTIREMEYEN, COMELME HAREKETINI YAPAMAYAN
M.S SKLERODERMA 20 |HASTA SAGLIKLA TABURCU EDILMISTIR.

NEFES ALMAKTA ZORLANAN, DERI DOKUNTULERI OLAN YEMEK YEMEDE ZORLANAN
K.K | AKCIGER+CILD+AGIZ | 48 |HASTA SAGLIKLA TABURCU EDILMISITIR.

EL VE AYAK HAREKETLERINI YAPMAKTA ZORLANAN VE KALEM TUTAMAYAN HASTA
G.A SKLERODERMA 38 |SAGLIKLA TABURCU EDILMISTIR.

CILT’TE DOKUNTUSU OLAN VUCUDUN BELLIRLI BOLGELERINDE SERTLIKLERI OLAN HASTA
M.T SKLERODERMA 30 [SAGLIKLA TABURCU EDILMISTIR.

EL VE AYAKLARINDA SERTLIKLER VE DOKUNTULERI OLAN HASTA SAGLIKLA TABURCU
S.D SKLERODERMA 48  |EDILMISITIR.

YUKARDA BELIRTILDIGI GiBI SIDDETLI ISHALLERI OLAN HASTA SAGLIKLA TABURCU
T.T GIS GVHD 36 |EDILMISTIR.

CILT’TE DOKUNTUSU OLAN VUCUDUN BELLIRLI BOLGELERINDE SERTLIKLERI OLAN HASTA
N.A SKLERODERMA 48 |SAGLIKLA TABURCU EDILMISTIR.

HICBIR TEDAVIYE CEVAP VERMEYEN HASTA FOTOFEREZ SONRASI TUM KARACIGER

FONKSIYON TESTLERI DUZELEREK SAGLIKLA TABURCU EDILMISTIR.
RY | KARACIGER GVHD 30

HASTA BELIRGIN BiR DUZELME KAYDETMIS VE HALA TAKIPLERI DEVAM ETMEKTEDIR.
AA | KARACIGER GVHD 38




ISLEM VERILERI

Minimum 150 ml, maksimum 350 ml son volum
olacak sekilde Urtnler isleme alinmaistir.

Tum 1slemlerde hemogram sayim yapilip Hct
degeri 2-4 olacak sekilde dilusyon islemi
yapilmistir.
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FOTOFEREZ ETKINLIGININ LABORATUVAR
CALISMALARI ILE GOSTERILMESI
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HEMATOPOETIK KOLONILER ILE YAPILAN
CALISMALAR
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Uriin islem sonrasi
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HEMATOPOETIK KOLONILER ILE YAPILAN
CALISMALAR

PERIFERI




F.A 20/04/2017 PERIFER ISLEM ONCESI

BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI 64 56 12
2.PETRI 72 60 16
ORT 68 58 - 14
F.A2IASLEM SONU 48.SAAT
BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI 20 16 4
2.PETRI 16 12 o
ORT 18 14 2
F. A2ISLEM SONU 72.SAAT
BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI 36 32 8
2.PETRI 28 20 4
ORT 32 26 6

NOT: HASTAYA PERSEMBE VE CUMA GUNU iISLEM YAPILMIS VE ISLEM ONCESI
URUN PERSEMBE GUNU SABAH ALINMISTIR. 24.SAAT ORNEGI PAZARTESI

GUNU SABAH ALINMISTIR 72.

SAAT ORNEGI CARSANMA GUNU SABAH

ALINMISTIR. TUM ORNEKLER PERIFERDEN ALINIP EKIMLER ESIT HUCRE
SAYISI IiLE 1.5 X10° SEKLINDE EKILMISTIR. OKUMA ISLEMI TUM ORNEKLERDE

14.GUN SABAHTAN YAPILMISTIR




G.A 13/04/2017 PERIFER ISLEM ONCESI

BFU-E CFU-GM CFU-E CFU-GENMM
1.PETRI 44 48 1474
2.PETRI 52 40 16
ORT 48 44 = 14

G.A 2 ASLEM SONU 24.SAAT

BFU-E CFU-GM CFU-E CFU-GEINVM
1.PETRI - - 3 3
2.PETRI UREME OLMADI
ORT - = - =
G. A 20SLLEM SONU 72.SAAT
BFU-E CFU-GM CRUEE CFU-GENVM
1.PETRI 40 S22 8
2.PETRI 28 16 a
ORT 34 24 6

NOT: HASTAYA PAZARTESI VE SALI GUNU ISLEM YAPILMIS VE ISLEM ONCESI
URUN PAZARTESI GUNU sABAH ALINMISTIR. 24.SAAT ORNEGI CARSAMBA
GUNU sABAH ALINMISTIR 72. SAAT ORNEGI CUMA GUNU SABAH ALINMISTIR.
TUM ORNEKLER PERIFERDEN ALINIP EKIMLER ESIT HUCRE SAYISI ILE 1,5 X10°
SEKLINDE EKILMISTIR. OKUMA ISLEMI TUM ORNEKILERDE 14.GUN SABAHTAN

YAPILMISTIR




A. A PERIFER ISLEM ONCESI

BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI 56 32 8
2.PETRI 40 24 4
ORT 48 28 6
A.A PERIFER ISLEM SONRASI 24.SAAT
BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI 8 4
2.PETRI 37 3 F 1
ORT 4 2




G. A URUN ISLEM ONCESI

BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI 32 24 4
2.PETRI 28 20 4
ORT 30 22 - Vil
G.A URUN IiSLEM SONRASI
BFU-E CFU-GM CFU-E CFU-GEMM
1.PETRI
2.PETRI UREME OLMADI
ORT

NOT: URUNDEN YAPILAN EKIM ISIN ONCESI VE SONRASI OLACAK SEKILDE

ALINIP ESIT HUCRE SAYISI iLE EKIM YAPILMISTIR.




URUN ISLEM ONCESI VE SONRAS

/’stM ONCESI; 48
50 -

45 -
40 -
35 -
30 -
25 -
20 -
15 -
1) ISLEM ONCESI; 6 ISLEM ONCESI

[SLEM SONRAST; 4
d SLEM SONRASI; 2

ISLEM ONCESI; 28

% m[SLEM

i | | r . SONRASI
BFU-E CFU-GM CFU-GEMM

34



BFU-E

CFU-GM

CFUGEMM

~ PERIFER ISLEM ONCESI

= PERIFER ISLEM
SONRASI 24 SAAT

= PERIFER ILEM SONRASI
48 SAAT

© PERIFER ISLEM
SONRASI 72.SAAT

35



FLOW STOMETRI ILE HUCRE EKSPERSYONLARININ TAKIBI

HASTA PERIFER ve URUN BAZLI HUCRE EKSPRESYON
TAKIBI YAPILDI

Hastadan islem Oncesi periferden alinan O6rnek lenfosit
Izolasyonu yapilarak T  hdcreleri  aktive edicli
fitohemaglutinin (fito) ile uyarilarak hacreler kultlre
edildi ve 72 saat sonra flow ile CD3+, CD4+,CD25,
CD69, HLA-DR ekspresyonlarina bakildi.



FLOW SONUCLARI

Ornek no (tarih) CD3 CDh4 CD25 CD69 HLADR
1(GA) PBBT 1 (08.02.2017) 88,8 25,29 89,5 85 47,33
1(GA) PBBT 2 (16.03.2017) 58,97 20 52,1 66,8 32,4
1(GA) PBBTS (02.08.2017) 49,9 18,31 40,0 53,3 31,7
1(GA) Uriin 10 1 (16.02.2017) 69,18 28,57 26,0 72,0 26,2
1(GA) Uriin S 1 (16.02.2017) 65,38 28,09 22,7 64,3 38,7
1(GA) Uriin 10 2 (15.02.2017) 70,55 28,52 14,5 71,3 34,3
1(GA) Uriin IS 2 (15.02.2017) 69,39 25,5 10,6 50,4 31,1
1(GA) Uriin 10 3 (08.02.2017) 56,1 25,4 15,6 62,4 40,0
1(GA) Uriin IS 3 (08.02.2017) 62,3 25,6 20,8 44,9 35,6
1(GA) Uriin 10 4 (16.03.2017) 89,0 37,4 57,5 66,7 48,0
1(GA) Uriin IS 4 (16.03.2017) 74,2 32,2 56,8 57,5 38,9
1(GA) Uriin 10 5 (02.08.2017) 54,2 18,7 62,5 65,0 46,7
1(GA) Uriin IS 5 (02.08.2017) 47,1 174 41,3 55,6 44,6

CD3 CD4 CD25 CD69 HLADR
2(FA) PBBT 1 (27.03.2017) 64,5 20,8 66,8 68,7 75,9
2(FA) PBBT 2 (17.03.2017) 56,7 19,5 58,1 36,0 49,8]
2(FA) PBBT 3 (31.07.2017) 55,1 18,2 41,6 21,5 27,9
2(FA) Uriin 10 1 (17.03.2017) 60,0 17,0 31,5 78,2 32,0
2(FA) Uriin IS 1 (17.03.2017) 58,3 17,0 25,8 73,9 31,0
2(FA) Uriin 10 2 (27.03.2017) 64,9 29,5 6,2 11,0 55,7
2(FA) Uriin IS 2 (27.03.2017) 59,7 12,6 0,5 7.1 38,1
2(FA) Uriin 10 3 (13.02.2017) 71,2 57,6 13,7 46,0 18,9
2(FA) Uriin IS 3 (13.02.2017) 69,3 48,9 2,6 18,2 24,3
2(FA) Uriin 10 4 (06.02.2017) 71,7 35,9 10,2 28,8 22,0
2(FA) Uriin IS 4 (06.02.2017) 63,3 26,7 2,5 11,7, 240

CD3 CD4 CD25 CD69 HLADR
3(TT) PBBT 1 (26.12.2016) 89,9 29,4 59,6 41,7, 69,9
3(TT) PBBT 2 (27.01.2017) 86,7, 20,8 41,7, 25,6 56,7
3(TT) PBBT 3 (17.02.2017) 68,8 19,3 41 12,6 43,8]
3(TT) Uriin IO 1 (30.01.2017) 81,0 56,6 51,0 24,8 35,4
3(TT) Uriin IS 1 (30.01.2017) 76,5 22,5 7.6 18,8 36,3
3(TT) Uriin 10 2 (15.02.2017) 84,8 17,9 20,6 60,5 30,1
3(TT) Uriin S 2 (15.02.2017) 80,5 17,3 17,2 55,3 29,4

PBBT1=periferik kan blastik transformasyon
tiriin IO= fotoferez tiriinii 1s1nlama 6ncesi
iiriin [S= fotoferez tiriinii 151nlama sonrasi



FLOW SONUCLARI (URUN)
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FLOW SONUCL.
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1.HASTA PERIFER
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2.HASTA PERIFER
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SONUC

Fotoferez etkinligini klinik gozlemlerin  yan1 sira
laboratuvar verileri olarak da belirlemek mimkindar.

Bu yapilan calismalar etkili bir tedavi yontemi olan
fotoferezin en dogru ve hatasiz yapilmasimi saglayacagi
gibi ayn1 zamanda

Kime ?

Ne zaman ?

Hangi streyle ? Vs...

Sorularina cevap da arayacaktir.
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