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Chronic and Acute GVHD
== Incidence

After allo related BMT: 40 a 70%
After allo unrelated BMT: 60 a 90%
After auto or singenic BMT: ~ 10%

After blood transfusions
In Immunesuppressed: estimated in 0,1 a 1,0%

After solid organ transplants: unknown
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— Chronic and Acute GVHD
Etiology and pathogenesis

Effector cells (agression): Linfocitos T

Antigens — target: Ags HLA
(major and minor)
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When and how prophilaxis should be for

efficacy?
GVHD
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Recognition Antigens
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Allogeneic Physiopathology J
Recognition

Tissue damage
(CT, Tumor, Infection)

Citokines
Release
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— GVHD - Prevention

Histocompatibility - Donor and Receptor
Prophilaxys in vivo
metotrexate (MTX)
cyclophosfamida
ATG
ciclosporina (CSA) ou Tracolimus (FK 506)
MTX + prednisona
MTX + ATG + prednisona
MTX + CSA + prednisona
Other drugs alone or combined
Total Lymphoid Irradiation
Isolation (Laminar air flow)
In vitro BM treatment
T cell depletion




~ GVHD

Treatment Alternatives




— Indication for Systemic Treatment

Global Severity High risk for mortality* Treatment
systemic

mild No No

mild yes yes*

Moderated No / Yes yes

Severe No/YES yes

* Plaguetas < 100.000/uL ou recebendo corticoide no momento do diagnostico da DECH

# Deve ser pesado o beneficio do efeito enxerto-versus-tumor e o risco da DECH




Phototherapy in GVHD

* PUVA

e UVB narrow-band

(311nm)
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- CEMO/INCA
1991 - 2012

N

Complete

(23 pts)
42,0%
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Immunosuppression
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Results PUVA cGVHD

Before After




- CEMOI/INCA
1991 - 2012

N

Complete

(3pts)
20,0%
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®=  Extracorporeal Photopheresis

Centro de Transplante de Medula Ossea
Instituto Nacional de Cancer
Min. da Saude
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Extracorporeal Photopheresis
Definition

ECP iIs based on the exposition of
peripheral blood mononuclear cells to 8-
metoxipsoralen (8-MOP) photoactivated
after Ultraviolet A irradiation followed by
treated cell product infusion.

After this interaction, 8-MOP linked to DNA
bases will promote a cell apoptosis
process.

Photochemotherapy basis- PUVA




Reprinted From

The New England
Journal ot Medicine

VOLUME 316 FEBRUARY 5, 1987 NUMBER 6

TREATMENT OF CUTANEOUS T-CELL LYMPHOMA BY EXTRACORPOREAL
PHOTOCHEMOTHERAPY

Preliminary Results

RicHARD EpELsoN, M.D., CArROLE BERGER, PH.D., Francis Gasparro, PH.D.; Brian Jecasotny, M.D.,
Peter HEaLp, M.D., Bruce WinTrOUB, M.D., Eric VonDERHEID, M.D., RoBERT KNOBLER, M.D.,
Kraus Worrr, M.D., GERHARD PLEwIG, M.D., Grynis McKierNnaN, R.N., INGeErR CHRisTIANSEN, R.N.,
MARTIN OsTER, M.D_ HERBERT HONIiGSMANN, M.D., HuBerT WiLrorDp, M.D., Eva Kokoscuka, M.D.,
Tuomas REnLe, M.D., Maritza PErReEz, M.D., GEORGE STINGL, M.D., AND LiLIANE LArROCHE, M.D.



Extrac?orporeal Photopheresis

Indication

Resultados comprovados

Linfoma cuténeo de células T:Sindrome de
Seézary(FDA)

Doenca enxerto-contra-hospedeiro cronica

Interessante do caso de falha do tratamento habitual
DECH Aguda

Liquen plano erosivo

Dermatite atopica

Dermatoses bolhosas auto-imunes
Rejeicao de transplantes de 6rgéos

A avaliar
Lupus eritematoso sistémico
Dermatopolimiosite

A Masda) [ournal af Demmatolegical Sdence 54 (2008 ] 1 50-155

. Skin Diseasesi

Cutanaous T Coll Lymphoma
(Crcu)*+

Atogic Dermatitis
Chronic rosive

lichan planus Chronic
I GvHD** Organ transplant

Femphygus (heart™™, kidney, Lung

Esclerose em placas Visigaris (PV] \ etc)
Diabetes insulino-dependente Sysytemic Lupws

~ . f o~ , ~ Erythematosss [SLE)
Prevengao da reJelgao de Orgao Flv\umalod-lvthrili\{ih)

Artrite reumatoide Crohn's Disease

Infeccao pelo HIV
Doenca de Crohn

Controverso

\_a—/

/

Esclerodermia sistémica | Autoimmune Diseases




Extracorporeal photochemotherapy

Akira Maeda®

Drepartmend of Gerafric and Envirommmenial Denma o logy, Magoya City University Groduale School off Malical Sdences, T -Kinswasum,

Table 1

Jowrnal of Dherma tol ogical Scence 54 (2009) 150-156

iCngoing and recrwiting clinical trials of extracorporeal photophernesis.

Conaition Treatment

Jindcal trial

Study design

Progress

Extensive oGvHD ECP with THS402 (drug )

and theralux {device)
ECP
B arotens + ECP

ECP+ standard therapy
ECP

ECP

GvHID

Cutanemes T-cell lymphoma (CTCL)
olvHD

Fheumatodil arthr tis

CTCL stagel A, 1B, 2A

Acute GvHD
Allogeneic stem cel] transplantation

ECP

ECP+ pentsotatin + total
bady imadiation

ECP+ transimmum zation
ECP

Hon-small cell ung canoer
HIW infections

GvHD Etanencept + ECP

Phasa 1

Phase 11
Phas=lill
Phase 11
Phase 11
Phase IV

Phas= 011
Phasa 1

Phasea |
Phasea |

Phasa 1

Fandomized, open label dose comparison, paralle]l asignment

Hon-randomized, open label single group ssignment
Ham-randormized, open label single group assignment
Randomized, single Wind, active control, paralle] asignment
Fandomi zed, double-hlind, placebo control, paralle] a5signment
Hon-randomized, open label historical antrol single group
asignment

Rankymined, open label active contral, paralle]l asignment
Fandomized, open label active control, paralle] asignment

Tty Teasibility study

Hon=randomized, open label adive contral, single growup
T ignment

Hon-randomized, open label single group ssignment

Completed

Omgoing
Completed”
Ongoing
Omgoing
Recrting

Reescrud ting
Recrting

Recrting
Recrting

Hot yel recruiting

" Results were presented by Mielke et al [14].
" Results were reported by Demierre et al. [40]

" Results were reported by Flowers et al |31)




—-—-—g Extracorporeal Photopheresis
—— Procedure

Total Blood

Ultraviolet A

a 8-methoxypsoraler
Containing
Plasma
b 11 > it

Photoactivation
Return to patient

Colection: 200-400ml Total Blood
v'Centrifugation of Total blood

v'Leukocytes (buffy coat) separated and concentrated
v'3-6 cicles repeated
Each cicle:

- Leukocytes concentrated and storaged (bag)

- Plasma + total blood — return to patient —
(INCA

=5 J Sl J—

Plasma
and

Total blood

{Maximal Surface-to-Volume Ratio)




-~ Extracorporeal Photopheresis
Procedure

Total Blood

Ultraviolet A

en
Containing / \ 8-methoxypsoralg
111 f f‘ ¥
2 X0 (& * r ’
Plasma and leukocvies
Total Blood y

Photoactivation

=

= Return
to patient

UVA lmadiation
(Maximal Surface-to-Volume Ratio)

Photoactivation Return to patient

+Oral- 8-MOP 2 hours before ECP (nausea, Gl
symptoms, oral absortion variable) Reinfusion

v'Volume - total + 500ml
v'Time / procedure total:150-240min
v'VVenous access descontinued

s*Injected- 8-MOP (UVADEX) injected

In the bag w/ conc. leukocytes previous to UVA
irradiation (100-200ng/ml).

Product through Photoactivation chamber

w/ UVA lamps ( exposition time - variable)
(INCA




— "~ Photopheresis System
UVAR ®

Equipment UVAR

Kit for Blood
circulation (closed
system)

Photoreceptor®

Photoactivation chamber

Photosette-A ® UVA
irradiation source

Kit for
centrifugation
pediatric bowl




I\/Iechgnism of Action
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Extracorporeal Photopheresis

Citoqui

Atividade

anticlonotipica

Apoptose
Cels T Tolerancia
Imunoldgi




Immunological Homeostasis

"

. Tolerance
Fight  Homeostasis Inhibit

infections autoimmunity

Immunodeficiencies, Cancer Autoimmune, alloimmune
: GvHD, Transplant rejection

Peritt . D — IBMTR 2005



Necrosis

Toxins, hypoxia
insults

Swelling
Membrane integrityl

Inflammatory

Apoptosis

Physiological
processes

@ Q%’" Chromatin condensation
)\ 8’ Apoptotic bodies
NECROSIS Y W( Blebbing

SECONDARY

Non/anti-inflammatory




mmune Tolerance an Alternative
Therapy in GVHD

Apoptose

-A Citoquinas Pro¢ inflamatorias
«IL10 ;TGF-I3

v Citoquinas Antinflamatoérias
*IL12 ; INFy

*Estimula Cels.T Regs

CsA

MMF | |
Remicade ||tacrolimus| — ) FEC ‘

Steroids

Traditional Approach Immune tolerance




Extracorporeal Photopheresis and
Chronic GVHD




Extracorporeal Photopheresis and Chronic GVHD

A Multicenter Prospective Phase Il Randomized Study of Extracorporeal Photopheresis for
Treatment of Chronic Graft-versus-Host Disease.
Blood. 2008 .112:2667-74

Flowers ME, Apperley JF, van Besien K, ElImaagacli A, Grigg A, Reddy V, Bacigalupo A, Kolb HJ,
Bouzas L, Michallet M, Prince HM, Knobler R, Parenti D, Gallo J, Greinix HT.

95 Pacientes com DECHc refrataria ou corticoide — dependente:

*Terapia imunossupressora convencional x FEC +imunossupressao;

»Sem complicacbes infecciosas;

=Grupo FEC: média de 50% de reducao de corticoide e melhora tx sobrevida;

*RC e RP maior no grupo FEC.
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Sistema de Graduacao baseado em evidéncias para suporte da DECHc

. Categoria

Definicao

Forca da Recomendacéo:

A

Deveria sempre ser oferecida

Deveria geralmente ser oferecida

Evidéncia de eficacia € insuficiente para dar suporte
a recomendacdao a favor ou contra, ou evidéncia de

eficacia talvez ndo compense os efeitos adversos ou 0s
custos da abordagem.Opcional.

D Moderada evidéncia de falta de eficacia ou por
efeitos adversos que recomendem contra a utilizacao.
Nao deveria geralmente ser oferecido

= Grandes evidéncias de falta de eficacia ou por efeitos

adversos que recomendem contra a utilizacdo.Nao
deveria nunca ser oferecido
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Sistema de Graduacao baseado em evidéncias para suporte da DECHc
E—

Qualidade da evidéncia que
suporte a recomendacao:

| Evidéncia de > I estudo controlado,
randomizado

Evidéncia de > I estudo clinico bem desenhado sem
randomizacdo de um cohort ou estudos de analise
caso controle(preferéncia para estudo que
contenham mais de 1 centro) ou de multiplos casos
ou resultados dramaticos de estudos néo
controlados

11 Evidéncias de opinides de especialistas
baseadas em estudos clinicos descritivos

ANCA




| Conclusion
—

Em face da multiplicidade de manifestacdes, do grau de acometimento, da combinacdo de sitios envolvidos e da disponibilidade de agentes
terapéuticos em cada centro, 0 tratamento de resgate de DECHc dependente ou refrataria a corticosterdide costuma ser individualizado, o

que dificulta a realizagcao de estudos prospectivos controlados, com tamanho amostral suficiente para definicbes de resposta, e o estabelecimento
de diretrizes.

Sugerimos que estes casos sejam protocolados em estudos multicéntricos e recebam abordagem multidisciplinar.

A terapia de resgate ideal ainda ndo esta definida.

Early indication for ECP if available in the Center,
for cutaneous or mucosal cGVHD as secondary
therapy.

As alteragdes musculo-esqueléticas parecem responder bem ao uso de rituximab, e o papel do methotrexate nestes casos, como alternativa de
menor custo, precisa ser mais bem definido.

Na DECHc com envolvimento visceral o tratamento deve ser dirigido ao 6rgdo mais afetado, por exemplo, MMF e/ou tacrolimus para figado,
anti-TNF-a ou sirolimus para intestino e altas doses de metilprednisolona e rituximab para pulméo.




Consensus Conference on Clinical Practice in Chronic
GVHD: Second-Line Treatment of Chronic
Graft-versus-Host Disease

Daniel Wolff. | Michael Schieuning.® Stephanie von Harsdorf” Ulrike Bacher™
Armmin Ge ri:u':::.S Michael S:acﬂe-r;f' Frands .-ﬂ.}.-'u.k," Alexander Kiani, 7 Rainer Schwe rqn:;f:|"'e-_g|£--r;2
Georgia B. Pi::_ge.l‘.s:an%ﬂ Guido Kn.b.be,g MMartin Gmmatzki,"':' Anita Lﬂwfts-r:hka," !
Mohamad Mohty,'® Steven Z. Pavletic,'® Hildegard Greinix,'* Ernst Holler'

Blol Blood Marrow Transplant W:1-17, 2010

» Therapy: 22line for cGVHD

» Recommendation clinical evidence based.:
= Cost
= >study randomized, appropriated controlled

= Response rates variable w/:
= Protocols for ECP
» Dose intensity
= Number of cycles
= Treatment time

» Recommendation C-1 Evidence |l
» Used as 22 line justifyable and recommended

» Recommendation B Evidence |
= Waiting for study results
»= Indication as 12 line
= Safety and maintenance of GVL effect (GVL)




Biod Blood Marrow Transplant l:1-17, 2010

Table 4. Second-line Treatment Options in eGYHD

Recommendation  Evidence Side Effects Comments

Agent

Steroid B -1

anteo po oS, avase ular nec rosis, dabetes important but nesd to Sare stemids becuse of

R

Photophe resis

-l

WVENOUS acoess medquired

m min rs

CMI

MMF

Pentostatin

MTX
| et iy

Ritwdirab

Hy dreocychlo roquine

Clobzimine
Thoracoabdominal irradiation

Pulse of steroids

Thalidomide
Azxathioprine
Retinoids
Allsmtuzunmah
Alefacept
Etanerent

L |

C-|

C-|

Ca2

c-2

0
]

ainlalnialnl
R S N

-2

-2
-2

-2

1|

-1
-2
-3
-3
-3

renal toadcity, hypertension

Gl comphint s, infectiows and relape risk

Hematotosdeity, infectious sk

Hematoto sde ity
Fuid retention

Infectiows sk

Gl corn plaine s

Gl comphints skin lyperpigmentation
Hematoto sde ity

Infectiows sk

MNewrotoKicity, sedation, constimtion
Hermatoto e ity, infectious sk

Skin tosxcity, Hypedipidemia
Infectiows risk

Infectiows risk

Infectiows risk

smares steroids, socellent ﬂiﬂ}' pmﬂl:

bmreﬁnq in 'ﬂlrﬂll‘bﬂq’tﬂpﬂlﬂ. requines
frequent monito fing

shares Steroids, Should be avoided in reml
im pinment

increased risk for viral resctivation, sgres
steroide, Gl towicity may mimic GVHD
dlinically and histologi cally

best resules in chil dren, caution in presence of
impaired marmw unction, long-term
i TN PSS on

best response in mucootasows ¢ GVHD, spares
S de

best msults in scherotic skin k=ions, potentially
effective in mild and moderate BO

alfective in auto-antibody mediated
manifetations a5 well a cutaneous and
musculasceletal e GVHD

best results in mucoowtanes us and liver
invaly ement

best mesults in mucoutaneous cGVHD

best results in fasditis or steroid dependent
muocutaneos cGYHD cution in presence
of impaired marrow function

rapid contral of symptomse, identification af
stenoid resistanoe

may be wed in concomitant relapse of FF

increased risgk for oral malignancies

affective in scherotic skin lesons

bat resont

bat resont

may be wed in overbs syndrome with Gl
i et ions

TAM indicares ransplantarion oo ared microangiopathis ClM, calcinewrin inhibitor;, oGYHD, dwonic grafi-versus-host disesse; BO, bronchiolivis

obliterans.




Extracorporeal Photopheresis and Chronic GVHD

The role of photopheresis
in the treatment of graft-
versus-host disease

J. Klassern mp™

= Biomarkers could help to evaluate ECP efficacy

= 32generation ECP equipment - Therakos Cellex - 75 a 100 min
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Pat?ents and methods
n=39

Gender: GVHD Prophilaxys

- M-21 — CSP 0]¢]
— F-18 — CSP MTX 28
Race: — TBI FLU 01
'\ AS — Tacrol MTX 01
- B 06 Organ

- M 05 — Skin

Disease: — Liver

— ALL 05 — Mucosal

— AML o7 — Lung

— MDS 04 Extension

- CML 13 — Severe 37
— CLL 01 — Moderated ()
=—NHL 03 GVHD Diagnosis
— L2 — Prog 16
- MM 03 — DeNovo 18
- NPH 01 — OQOverlap 05




Results

Access: Follow up
— CVvC 18 — Death 14
— PV 21 — Alive 25
ECE:
— r=04-167 GVHD inactive 12
AE: GVHD active 02
— CVC GVHD
: g\*j_srt 81 — ECP/PUVA 08
. Sepse 03 Disc. CVC 03
— Other 02
— No AE 26




~ CEMO/INCA
2000 - 2013

*

(7 pts)

18,0(Vy
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Extracorporeal Photopheresis

Acute GVHD

Centro de Transplante de Medula Ossea - INCA




Role of Extracorporeal Photopheresis (ECP)
in Treatment of Steroid-Refractory Acute
Graft-verus-Host Disease

Hildegard T. Greinix, ' MNMina Worel. £ Robert Knobler”
Biel Bload Marrow Transplace W: 1-3 (20100 S 2010 Americam Swdety fr Blad and Marrow Trawplania sm

Table |. Comparison of Pilot Study [6] and Phase |l Study [2] Wsing ECP for Second-Line Therapy of Steroid-Refractory foute
Grafe-versus-Host Disease

Mumber of poents
Medan day of onset of aGVHD
Range
Medon day of onset of steroéds
Range
Grade of aGYHD at ECP
1l
m
v
Medan days of sbernéds prior vo [BCOP
Range
Med. cum. sterad dose fistline [mglkg bw)
Range
Medon interval D)<t of BEOP (days)
Range
Med. dose of sterpéds at sart of ECP fmglg bow.)

Bange
% omplete resduton of aGYHD

Grade Il

Gradelll

Grade IV

Shan

Lewgr

Gut

Best response afoer cycbe jmaedian)
Range
Best response after maon th (medon)
Range
Med. days to D.C. sterads after start of ECP
Range
Med. sterad dose 4 weeks after start of ECP . 1.1
Range (mgfg bow) D5
Med. sterad dose 8 weeks after sart of ECP d 03
Fange [mgig bow) 015 013 0-15

Med indicates median bwe, body weights cum, cumulbative; 0C_, discontinmation aGYHLD: acute grft-wersus-host disease; ECF, extrac oporal photo-
pheness.

*Clarification: at the time of publication of the pilot study [6] | mtient was still under ECP therapy, and thus reporbed as a nonmspondec In the come
parison betwesn the pil ot study and plase |l study [2) this mtient had completed ECF therapy, and therefore the response rates for skinand Q imvolve-
ment are diffsrent than ariginally reported in the pilot study.

=P = 030.

1P = 0011

3P = 008,

=0l




Extracorporeal photochemotherapy as second- or first-line therapy
~ of acute GYHD? Bone Marrow Transplantation (2010) 45, 963-965

E Merlin'->*, C Paillard"*, E Rochette'*, A Dawvid'?,

F Isfan'~, E Doré', F Deméocg'~" and J Kanold'"

Event-Free Survival

P=0.16

=
o

Transplant Related Mortality

Probability
=]
o
!
ri
i
4
)
]
L]
|
|
|
|
|
|
|
|
|
|
|
‘

ECF group {n=12) F3% [95 C1 12-65%

=
(&

ECF group in=12) 63% [95CI 35-85%] — — — - Steroids only group (n=13) 26% [95 C1 9-54%
— — — — Steroids only group (n=13) % [95C1 15-66% 0.8 No acute GVHD (n=17) 20% 195 C1 4-63%
ol — Mo acute GVHD (n=17] 32% [95CI 13-59%] '

0 20 40 ilh)

Months after HSCT

80

=
7

P=05

=
N

Probability

Figure 1 Outcome of patients treated with myveloablative allogeneic BMT
for hematological malignancy depending on the features of acute GYVHD.
(a) EFS. Events were defined as relapse or extensive chronic GVHD.
Patients without acute GYVHD, patients responding to steroids without
severe adverse evenis (sterowds only group), patients treated with
extracorporeal photochemotherapy (ECP) for steroid refractory  or
sterold-dependent acute GYHD or severe aGY HD responding to ‘conven-
tional treatment” but with intolerable treatment-related side effects
(ECP group). (b) TEM. Log-rank test.

=
P

0 20 40 60 80
Months after HSCT




Extracorporeal Photopheresis

Acute GVHD

TQSA, 13a, LLA-T em 22remisséao , TMO HLA-compativel(infusdo 4,34

X 108 células nucleadas/Kg) apos condicionamento com Cy/TBI.
Profilaxia DECH:CSP/MTX

D+20-LesO0es maculo-papulo disseminadas(DECHa grau Ill), figado-

BT=1,48(DECH-Il).Tratado com basiliximab®/Prednisolona 2mg/Kg e
Micofenolato

D+54- Evolugao com eritrodermia com vesiculas e bolhas(DECHa V)

Before ECP 4 ECP 8 ECP



ults from CEMO — INCA (2000-2010) CR-5/9
N=9 PATIENTS NE-4/9(early death sepsis)

Before ECP
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- Extracorporeal Photopheresis and Acute GVHD Post 8 ECP




P. CEMO/INCA
2000 - 2013

Complete
(6 pts)
55,0%




= Extracorporeal Photopheresis
Multidisciplinary Team

— Luis Fernando Bouzas

— Décio Lerner

— Marciade Matos Silva — Sergio Romano
— Ritade Céassia Tavares
— Marta Colares

— Maria Claudia Moreira
— Simone Maradei

— Eliana Abdelhay

— Hilda R. Diamond

— Bernadete Gomes

— Daniela Pinto — Marcos Belo

— Absalom L. Filgueira

— lara J. F Motta
— Regina FM Fernandes
— Flavia A de Oliveira
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