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Fotoaferesi extracorporia ECP
Workshop jornada 15 juny 2010

“Workshop” fotoaferesi
10,20-10,45 Situacié actual a Catalunya
M. Alba Bosch. Banc de Sang i Teixits. Barcelona
10,45-11,30 Casos clinics. Analisi i debat
* Cristina Barrenetxea, Hospital Vall d'Hebron, Barcelona
* Salut Brunet. Hospital de la Santa Creu | Sant Pau. Barcelona
* Teresa Olivé, Hospital Vall d'Hebron, Barcelona
* Miriam Mafosa. Hospital Universitari Germans Trias | Pujol. Badalona
* Fva Martinez-Cdceres, LIRAD. Banc de Sang i Teixits. Badalona
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Fotoaferesi Extracorporea (ECP)

1. Que es?
 Procediment tecnic
 Farmac: psorale



Fotoaferesi Extracorporea (ECP)

Tractament immunomodulador basat en terapia cel-lular

Consta de:

1. Procediment de leuco-aferesi,

2. Fotoactivacid: administracid ex-vivo de
fotosensibilitzador, 8 methoxypsoralen,( 8MOP)
i irradiacio UV A

3. Reinfusio del buffy-coat fotoactivat 1 ’

‘:‘--.‘.




Procediment Fotoaferesi:

1. Leucoferesi

1. Extraccio i Recol-leccio
de Sang Total del pacient

Leucoferesi: separacio dels
leucocits per centrifugacio
(spinning bowl)
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2. Fotoactivacio ‘“ex-vivo”

Col-leccié del buffy coat Psoralé liquid:

Methoxsalen

(20 micrograms / mL) Leucocits:
Segons volum i Htc. Irradiacié UVA
del Buffy coat
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3. Reinfusio al pacient
Metode on-line:
eCircuit tancat i esteril
eCapcalera del malalt

eControl del proces i tracabilitat

~COLLECT-——— —-——— "
i - 50mlfmin

E

24011500 {m)
WHOLE BLOOD PROCESSED

~RETURN -~ —— - - - | - PHptoactivation
P somimin [T A ' & el mber
o I 1w, @ N

Return
Treatment Bag

Collect Line Bag
Refumn Drive Tube and



Qué son els Psoralens?

Son compostos quimics del grup de les furocumarines

e Planta "Ammi Majus”
En catala: Siscla, siscla de camp, ammid,_api bord, api d’ase,
escuradents, estaca-rossins

En castella: ameos, apio cimarrdon
http://www.termcat.cat/dicci/noms_plantes/index.html

e Es troben de forma natural en alguns vegetals i
fruites com figues, lima, xirivia, api....

e Medicina de I'Antic Egipte: Millorava les malalties
cutanies quan s’exposaven a la [lum del sol




Fotoaferesi Extracorporea (ECP)

2. Mecanisme d’accio



Mecanisme d’accio Psoral

Augmenten els limfocits T reg

En Limfoma Cél-lules T Cutani (CTCL):

v’ Unid covalent del 8-MOP al DNA
dels leucocits, stop cicle cel-lular, i
apoptosi.

v Reintroduccié a la circulacio, O
fagocitosi per cel. presentadores
d’antigens, i produccié de cel.
especifiques supressores tumor
contra els limfocits malignes.

3th step, reinfusion of photo modified cells

@ Apoptosis

¢ Phagocytosis
@ By APC, DC, ... in Spleen & liver

@ DC migration to lymph nodes & maturation &

En c-GVHD: cytokine secretion
Mecanisme desconegut, probablement ¢ Immune response
multifactorial Immuno-Tolerancia? \ GVHD (graft rejection,

auto immunity)

Down regulation
Up




Fotoaferesi Extracorporea (ECP)

3. Aplicacio clinica



Aplicacio de Fotoaferesi Extracorporea (ECP)

Utilitzat durant més de 20 anys en:

— Limfoma T Cutani (CTCL): 1987 Edelson
- Malaltia de I'empelt contra I’'hoste cronica (c-GVHD) 1996
- Altres:
e rebuig trasplantament 0rgans solids: cardiac, i hepatic..
e malalties autoimmunes sistemiques
e malalties autoinmunes dermatologiques

Pero:
— Estudis observacionals, retrospectius...
— No prospectius ni randomitzats

(diferents criteris per seleccid pacients, esquemes tractament, valoracid
resposta ..)
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Fotoaferesi: Usos i aplicacions

Cutaneous Diseases

Pemphigus

Pemphigoid

Epidermolysis bullosa acquisita
Psoriasis

Atopic eczema

Systemic sclerosis

Systemic lupus erythematosus
Discoid lupus erythematosus
Subacute lupus erythematosus
Lichen planus
Scleromyxedema

Scleredema

Dermatomyositis

Eosinophilic fasciitis

Pityriasis rubra pilaris

Solar urticaria

Nephrogenic fibrosing dermopathy

Noncutaneous Diseases

Lyme arthritis

Chronic hepatitis C virus infection
Chronic lymphocytic leukemia
Inflammatory bowel disease

Type 1 diabetes mellitus
Multiple sclerosis
Rheumatoid arthritis
Psoriatic arthritis
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Revisio de I'is de la fotoaferesi i medicina basada en la evidencia (1)
2005 :British Photodermatology Group y el UK Skin Lymphoma Group.

MEETING REPORT DGl 10.1111/).1365-2133.2005.068

Evidence-based practice of photopheresis 1987-2001: a
report of a workshop of the British Photodermatology
Group and the UK. Skin Lymphoma Group

K.E. McKenna, S. Whittaker,™ L.E. Rhodes,¥ P. Taylor,{ . Lloyd,§ S. IbbotsonY and R. Russell-Jones™

Department of Dermatologe, Belfast City Huospital, Eelfast, LK.

*5kin Temour Unit, St john's Institute of Dermatalagy, Guy's and St Thomas" Hospitel, Landa, UK.
Tohatabology Unit, Deamatalogy Contre, University of Mandsester, Hape Haspital, Salford, UK
FDeparment of Haematobgy. Rotherbam Gemeral Hospital, Botherbam, UK.

SBRegional Medicel Physics Department, MNewcaste-upon-Tyne LK.

W Photobiology Unit, Department of Dematlogy, N mnewels Haspital, Dundee, 1. K.

Figure 2: Ulcerating plague and tumour In a patient with mycosis fungoides

British Journal of Dermatology 2006

Evidéncia alta per:

+1. Limfoma T Cutani ERITRODERMIC (FDA aprovacid)

No utilitzar fotoaféeresi en Limfoma cutani No eritrodérmic
+2. Malaltia de I'empelt contra I'hoste (GvHD )

+3. Rebuig en el trasplantament cardiac
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Revisié de I'Gs de la fotoaferesi i medicina basada en la evidencia (2)

2006: Consens EORTC
European Organization for Research and Treatment of Cancer

30 estudis, 689 pacients (1987-2005)

Index resposta:
Global 63% (rang 43-100%)
Complerta 20% (27 estudis, 527 pacients)

Recomana la Fotoaféresi:
Com 12 linea de tractament
en les formes eritrodérmiques de la Pl il e e lokon ey 4

() Patch-stage mycosis fungoides. (B) Plague-stage myaosis fungoides showing the arcuate accentuation of the

borders in the thin-plague lesions. (C) Tumour-stage mycosis fungoides. (D) Erythroderma in apatientwith

Micosis fungoide y del Sdre de Sézary. Siary e

Trautinguer 2006, Eur Jour Cancer . Consensus recomendations for the treatment of mycoses fungoides/ sdre Sézary
Mlyscosis fungoides and Sézary syndrome. S.T.Hwuang. Lancet 2008, National Cancer Institute Bethesda USA
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Revisio de I'is de la fotoaféresi i medicina basada en la evidéncia (3)

Fotoaferesi: revisio literatura i consens

Br J Dermatol. 2008 Apr;158(4):659-78.

U.K. consensus statement on the use of extracorporeal photopheresis for treatment
of cutaneous T-cell lymphoma and chronic graft-versus-host disease. Scarisbrick
JJ, Taylor P, Holtick U, Makar Y, Douglas K, Berlin G, Juvonen E, Marshall S; Photopheresis
Expert Group. Collaborators (21)

Objectiu:
O Consens en el tractament de CTCL i cGVHD amb fotoaferesi a UK

Q IVII,eglicina basada en la evidéncia i guies de bona practica
clinica

O Estandaritzar criteris seleccid, tractament, seguiment, avaluacid

“



Br J Dermatol. 2008 Apr;158(4):659-78.

U.K. consensus statement on the use of extracorporeal photopheresis-for-treatment of-cutaneous T-cell

lymphoma and chronic graft-versus-host disease.
carisbrick JJ, Taylor P,

Appendix 4: Strength of recommendations and
quality of evidence assessment of the use of
extracorporeal photopheresis (ECP) for various

Strength of

recommendation®

Quality of

evide e

ECP + fludarabine
Erythoode romic
Graft-versus-host disease

Lo

II-i

Chronic grafi-versus-host diseas
Cutaneous S Tnucous mem bra
Hepatic B 1

conditions Gastrointestinal Apulmonary o 1L
Acute grafi-versus-host discase
Cutaneos B II-iii
Hepatic B T1- il
Strength of Quality of T_G;fml nessting /paimenary = e
recommendation®  evidence® Cardiac
Renal fii
Cutaneous T-cell lymphoma Lung = II-iii
Liver L II-iii
Nonerythrodermic E I Ohther
(S[ﬂgE Lai—I]B) fﬂy:tl::rnic ﬂ:'lﬂos-is DT 1
hultiple sclerosis DT 1
Eryrhrodarmic Type 1 diabetes mellitus C |
Bheumatoid arthritis [ II-iii
(stage II/IVA/B1/0) et e - L
Cutaneous T-cell lymphoma (ECP and combination therapy) Psoriatic arthritis c 1L i
ECP + interferon alfa S”;E‘;ﬁﬁ;i" rpe | B Hi
Nonerythrodermic C/B I1-ii Atopic dermatitis c 11-iii
Aropic ecaema (= m
[S[ﬂgE IH_IIB) Blistering disease Lo m
Er])ﬂlrodermic C II-ii Systemic lupus erythematosus Lo m
Lichen planus Lo m
(stage III/IVA/B1/0) AIDS-related complex c m
: . Chronic hepatitis C infection i) 1
ECP + total skin electron beam B I1-ii Bocel] chrosie hymphocyte o i
therapy leukaermia

ECP + psoralen—ultraviolet A *Strength of recommendation

Eryﬂlrodem]ic C II-i A There is good evidence to support the use of the procedure.
B There is fair evidence to support the use of the procedure.

I ——

© 2008 The Authors

Journal Compilation @ 2008 British Association of Dermatologists  British Journal of Dermatelogy 2008
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Malaltia de I'empelt contra I’hoste cronica(c-GVHD)

e 1996-2003: 23 estudis* , 521 pacients
e 2006-2008: 6 estudis*, 217 pacients
*observacionals i /o retrospectius

e Index de resposta per organs afectats:
- Cutania: 68% ( rang 29-100%) 18 estudis
- Hepatica: 63% 10 estudis
- Mucosa: 63% 9 estudis

Flowers, Blood 2008,Jul 11,112:2667-74:

assaig prospectiu randomitzat 97 pacients GVHDc

e 14% resposta, grup control 8% (p=0,51 n.s.) a 12 setmanes
e Disminucio necessitats d’esteroides(p=0,04).

GvHD refractari a esteroides: > 20 estrategies terapéutiques diferents
i index resposta 25-75%

“



Malaltia de I'empelt contra I'noste aguda a-GvHD

The effect of intensified extracorporeal photochemotherapy on log term survival in patients with severe
acute graft-versus-host disease . Greinix H et al.
Haematologica 2006 91, 4005-4008

Fase II
A-GvHD refractari a esteroides. Seguiment 52 mesos (10-108m)

, ., Increment probabilitat de supervivencia en
Index (%) resol.lucié complerta aGVHD Pacients que responen a la fotoaféresi

(59% a 4 anys vs 11% ; p< 0,001)

E'-]" £ 100- T P<.0601
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' i Tiempo fras HSCT
Organes involucrados iempo tras tv)
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Trasplantament cardiac

FWILEY . Journal of Clinical Apheresis 21 T2=77 (2006)
InterScience®

Photopheresis in Solid Organ Transplant Rejection

Marisa B. Margues,” and Hande H. Tuncer®

' Depantment of Bathology, Division of Laboratory Medicine, University of Alabama at Birmingham, Bimmingham,
Alabama
ZDhvision of Hemalology-Oncology, Tults-New England Medical Canter, Boston, Mas sachusets

Photophaess has boeome a key component in the therapeutic armamentarium of cutameows T-cell lymphoma,
graft-versus-host disease following stem coll tramsplant, and allograft rgjection of solid orgams swch as heart.
Although it & comsiderad a new treatment modality i its present form, the field of phototherapy dates back
thousands of yeam. In this review, the reader will lrarn mare abowut the history of photopheresis and how it
heczame a therapewtic altermative for patients with solid organ trarsplams. An extensive lteratume search will
highlight the evidenoz-based bemefits of photopleresis {or lack theeaf). A disossion of the mechanim of
action of photopheess and the techmical aspects of the prosedure will alao be coveed. Since photopleresis
may b the hest tolemted form of immunomodulation, curent promising, albeit preimitary data onits efficacy
warrant further investigation and wnderatanding. I, Clin. Apheresis 2172-77, 2ie. @ 2006 Wiley- Liss, Inc.

Key words: photopheress; rejecton; heart transplant; immumomodula o

1 assaig clinic randomitzat
ECP 2,1 menys probabilitat de rebuig; vs 2,6 amb farmacs immunosupressors

Dubtes:
«Frecuéncia i durada de la FTEC

+»Sinergies amb altres tractaments: Igs, Plasmaféresi, o Immunosupressors
«+Efectes a llarg termini de la inducci6 de tolerancia??
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Altres usos: Malaltia de Crohn

Extracorporeal Photopheresis for the Treatment of Refractory

Crohn’s Disease: Results of an Open-label Pilot Study

Maria T. Abreu, MD," Christian von Tirpitz, MDD Robert Hardi, MD,? Martin Kaatz, MD,*

Gert Van Assche, MD,” Paul Rutgeerts, MD,® Emil Bisaccia, MD,? Sergi Goerdt, MD,” Stephen Hanauer, MD,*
Robert Knobler, VID,® Peter Manncn, MC,”° Lioyd Mayer, MD,"" Thomas Ochsenkuhn, MD, =

William J. Sandborn, MD, " Dennis Farenti, MD, " Kevin Lee, MD,"? Walter Reinisch, MD,™
the Crohn's Disease Photopheresis Study Group

Inflamm Bowel Dis 2009 jun 15(6) 829-36

Issue date: February 2009 m

National Institute for
Evidéencia actual basada en estudis Health and Clinical Excellence
amb nombre reduit de n© pacients

Poca evidencia de ['eficacia. Extracorporeal photopheresis for

NICE: procediment que ha de ser Crohn’s disease
utiltizat en el contexte

- - - 7
d'|nvest|gaC|O_ (Febrer-2009) 1 Guidance 2.2 Outline of the procedure
1.1 Current evidence on extracorporeal photopheresis 2.2.1  Extracorporeal photopheresis involves drawing
(ECP) for Crohn's disease is based on reports that blood from the patient via a peripheral line. The
include a very small number of patients. These leukocyte-containing buffy coat cells, which
reports describe no major safety issues but they include mononuclear cells (one subgroup of
provide little evidence of efficacy. Therefore, this which is the T-cells that are thought to be
procedure should not be used outside the context involved in Crohn's disease) and platelets are
of research. separated from the red blood cells. The red blood
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Altres usos: Fibrosis sistemica nefrogenica

. Fibrosis sistemica nefrogenica_2008 JClin aph_mathur J Clin Apher. 2008;23(4):144-50.

. Extracorporeal photopheresis improves nephrogenic fibrosing dermopathy/nephrogenic systemic fibrosis: three
case reports and review of literature.

. Mathur K, Morris S, Deighan C, Green R, Douglas KW.

. Clinical Apheresis Unit, The Beatson, West of Scotland Cancer Center, Glasgow, Scotland, United Kingdom.

. Nephrogenic fibrosing dermopathy/nephrogenic systemic fibrosis (NFD/NSF) is a recently recognized systemic
fibrosing disorder that develops in the context of renal insufficiency. Its predominant manifestation is severe
cutaneous fibrosis, often causing disabling contractures of neighboring joints. No therapy is consistently effective,
and etiology and pathogenesis remain obscure. However, gadolinium-containing contrast agents used in magnetic
resonance imaging or angiography have recently been strongly linked to the development of fibrosis in NSF. We
report a clinical response to treatment with extracorporeal photopheresis (ECP) using the Therakos UVAR XTS
system in three cases of NFD/NSF associated with flexion contractures affecting all four limbs. All three patients
were receiving renal replacement therapy for longstanding end-stage renal failure. All three showed clinical
response with softening of skin plaques at the end of four cycles, and improved range of movement in all four
limbs on completion of treatment. The first patient, with NFD/NSF of 4.5 year's duration, was able to resume most
activities of daily living although still chairbound, while a second patient with more recent onset of NSF was able to
walk short distances with the help of Zimmer frames by the end of 16-18 cycles of treatment, having been
chairbound pretreatment. A third patient with milder initial symptoms also experienced significant improvement
after a shorter course of ECP treatment. Our experience with these three patients confirms previous case reports,
suggesting that ECP may be effective in NFD/NSF-.

. PMID: 18633995 [PubMed - indexed for MEDLINE]
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Fotoaferesi Extracorporea (ECP)

4. Organitzacio a Catalunya



Situacio actual 2010 : Fotoaferesi a Espanya

Des de 1990:

. 129 pacients tractats
. 7 centres a 5 CCAA

(Asturies,Extremadura,Catalunya, Canaries i Madrid)

Diagnostics:

c- GVHD 67 (52%)
Limfoma T cutan 34 (26%)
Esclerosi sistemi 10 (8%)
Penfig 7 (5%)
Artritis psoriasica 5 (4%)
Altres 6 (5%)

YVYVVYVYY

J.Arroyo. Comunicacion XX! Congreso SETS Valladolid 2010

g



BANC DE SANG

Fotoaferesi a Catalunya G
| TEIXITS

1.Fotoaféresis: cartera de serveis del BST
Resposta a la demanda de Serveis d’Hematologia Clinica

2. Grup de treball de Fotoaferesis:

Serveis d’ Hematologia TPHA + Serveis de Transfusio - BST
V.Hebron, Bellvitge, Sant Pau, Germans Trias i Pujol , H.Clinic

BST- Terapia ce-lular i Lab. Immunologia LIRAD

3. Consensuar protocol:
Criteris seleccié pacients
Esquema terapeutic
Estandarizacio del seguimient
Monitorizacié de les incidencies
Criteris d’avaluacié de la resposta

13 reunio: 17/07/2008
ler tractament: 17/03/2009

L Fy ]




PROTOCOL Fotoaferesii Banc de Sang i Teixits (BST)

Criteris de seleccid pacients:
GVHD cronic resistent o intolerant a tract. Immunosupresor

Esquema terapeutic
o inicial: 2 procediments /setmana x 4 setmanes ( 8 proc.)

seqguir: 2 procediments/ 2 setmanes x 3 mesos (12 proc.)

o manteniment: 2 procediments /mes x 8 mesos (16 proc.)

ler tractament Fotoaferesi BST: 17/03/09

Disseny assaig clinic multicentric prospectiu:

<+ GvHDc i afectaciéo pulmonar (Bronquiolitis Obliterant)

e



Preparacio del malalt per Fotoaferesi

Q Hidratacio
d Dieta baixa en greixos

d Medicacio ?

Qd Acceés venos: periferic o central
A Informacié/ formacio pacient

Q Proteccio de la llum solar (ocular i cutania)




Efectes adversos de la fotoaferesi

Greinix et al. Blood 2000

M.
Ma. episodeas
patisrts (%)
Decreass in Hbe = 1 gfdL 19
Renswsasd REC transfusion requirement 10 —an
Drop of AMC to = 1.5 = 10%L 17 40009
Drop of ANC to = 1 = 10°%L T 124{3)
Drop of ANC to < 0.5 x 10%L 5 5 (1) v'Molt ben tolerat
Decreass of Plts = 50% 15
Drop of Plts to = 20 = 10%L L] =
Renswsad Plts transfusion reguirsment T 20004
Bactanal infactions
Sepsis [ =
Urinary tract 2 2 2 < I 3
e ; ; v'Molestia: cateter central
|l=itis 1 1
Fewver of unknown origin 14 21 \/Hlpoten5|b en nens
Wiral infections
CMY reactivation 11 12
Harpes simplexizostsr T 14
Fungal infections
Sepsis 1 2
. Stomatitis 4 4
| Bleeding 3 3

Hb indicates hamoglobin REC, red Hood calls; ANC | absolute neutrophil counts;
Plis, platelsts; CMV, eytomagalovirus.



Seguretat i efectes adversos de la Fotoaferesis

e Més de 500.000 tractaments dés de 1987
e Incidéencia reaccions adverses <0,003% . Procediment extremadament segur.

Efectes adversos

meés comuns:

Nausees
Febre 4-12 h post y calfreds
Cefalea

menys frequents:

Hipotensid
SllnCOp Vasovagal Nuevo Cinturén de Seguridad
Infeccidé cutania localitzada al lloc de VenipunCié La Direccién Nacional de Vialidad ha aprobado un nuevo modelo de
\ . .y . cinturon de seguridad, luego gue extensas pruebas demostraron que
Anemia y coagu IaCIO a bnorma I (H eparli na) este modelo ha disminuido en un 45% los accidentes de transito,
Se ptICé m ia cuando esta correctamente instalado

No increment de 2es neoplasies
Reportats :mieloma m, ca. colon, ca renal, Enf Hodgkin, i ca escamos.

g



Fotoaferesi Extracorporea (ECP)

5. Casos clinics

“



PACIENTS: Fotoaferesi BST 1 any ( marc 2009- marg 2010)

pacients procediments itjfana rang
proced/pament

7 (3 nens) (4-38)

« 4 GvHD cronic
. 1 GvHD agut pediatric

. 1 Malaltia de Crohn

1 Escleromixedema

“



RESULTATS BST

Casos clinics:

Dra C.Barrenetxea.

Dra. S.Brunet

Dra. T.Olivé

Dra. M.Manosa

Dra. Eva Martinez-Caceres

“



Moltes gracies

abosch@bstcat.net




