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: Photophere3|s The Positive Side

Tantalizing Successes
e

+ First (1988) FDA-approved selective immunotherapy for
cancer

» Few adverse reactions

« Commonly used to treat CTCL, rejection of transplanted
organs and graft-versus-host disease

+ Treatment units in >150 university medical centers in the
USA and Europe, with >250,000 treatments worldwide



" Photopheresis: The Negative Side

J Intellectual Blockade
.

3
+ A counter-intuitive therapy
» Qutside the clinical and scientific mainstream

» Improvements in clinical efficacy empirically, rather
than scientifically driven



ECP in Italy

@ On-line
m Off-line

Yr 2005: preliminary data derived from 13 Apheresis cent  ers (2)
*On-line: 3 centers, 20 pts

*Off-line: 12 centers, 173 pts 1) G. De Silvestro et al: National survey of
apheresis activity in Italy. Trans Apher Sci

2004

G. De Silvestro, National survey of apheresis
activity in Italy Int J Art Organs 2008.
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EFFECTS of 8-MOP and UVA
on T CELL RESPONSE to MITOGEN
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Edelso

-iata (con % variabili di risposta) nelle patolo  gie
Bprincipalmente T-linfocito mediate, come:

"

= Sclerosi sistemica

= Pemfigo bolloso
Rigetto post-Trapianto d’organo (rene, cuore, polmone)
Lichen planus
Altre patologie (Artrite Reumatoide, Sclerosi Multipla , efc)

Graft-versus-host disease
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Identity of CTCL Tumor Specific Peptide
International Journal of Cancer. 76:304-311, 1998.
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Induction of Human Tumor-Loaded Dendritic Cells.
International Journal of Cancer. 91:438-447 2001.
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214 C.L. Berger et al. | Transfision and Apheresis Science 26 (2002) 205-216
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' Monocyte Malignant Cell

Destruction of Mailgnant Cell

Exposure to B-MOPIVA _l @ @ @

Anti-Tumor CD8 T Cells

| Dendritic Cell

Apoptosis |

"Phagocytosis Tumor Antigen Presentation

Fig. 6. Diagram of the interactions that occur between the apoptotic CTCL cells and the differentiating DC during the TI overnight
incubation. After exposure to the 8-MOP/UVA ECP procedure monocytes have begun to initiate their transition into aggressively
phagocytic immature DC while the CTCL cells become apoptotic. The DC phagocytose apoptotic blebs released from the damaged
and dying CTCL cells and in the presence of inflammatory cytokines begin to mature into potent APC that can express CTCL derived
peptides in their class T MHC molecules. These class I presented peptides trigger the CD8 T cell’s TCR resulting in expansion of
cytolytic T cells that can target the same antigens displayed on the CTCL cell surface in class I MHC and lyse the tumor cells.



a_ita a partire dalla fine degli anni ‘80 nei CTC L da
ISon alla Yale University
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Cardiac Transplant Rejection

Allo-Antigen Driven Tissue Damage

- Antigenispeclific C Y :
Inhibitionjof T celis . Peripheral
: ) Circulation

2

ECP Induced
of DCs (EI-DC

Peripheral Circulation |

Mo = monocyte/macrophage
iDC = immature EI-DC
T = activated disease-mediating T cell

Fig. 2. Potential mechanism of antigen-specific immunosup-
pression by ECP. During cardiac transplant rejection, for ex-
ample, T cells are actively mediating allo-antigen driven tissue
destruction. Infiltrating monocytes (Mo) readily engulf the
damaged tissue, and may return to the peripheral circulation.
Monocytes are induced to undergo differentiation to immature
IDCs, which when returned to the circulation my inhibit the
disease mediating T cells. '



Mechanisms of ECP action
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Table 1. Most important cellular/cytokine changes in graft-versus-
host disease after extracorporeal photochemotherapy (ECP)

Lymphocyies
Apoptasis! &18.20.26
IFN-y-secreting Th1l cells decrease -k
IL-4 and IL-10-secreting Th2 cells increase®”
Th1/Th2 balance restoration toward Th2***
Soluble IL-2 receptor  and soluble TNF-u receptor I decrease
[FN<y-producing Th1 cells decrease**®
IL-2-producing Th1 cells decrease**
IL-4-producing Th2 cells increase**®
IFN<y and IFN-y-producing Thl cells increase*™®
IL-4 and [L-4-producing Th2 cells decrease**®
Peripheral T-cell anergy induced by IL-10 and [L-1 receptor
antagonist®®
Induction of regulatory T-cell subset synthesizing [L-10"
Normalization of (D4 /CD8 ratio®®
CD8 lymphocytes decrease ™
Monocvies
N apuptmis"
No change in TNF-x production®®2¢
Increased TNF-a productiont™
Increased Il-6 production !
Increased IL-1B and IL-10 productiont™
Increased IL-10 and IL-1 receptor antagonist synthesis®®
Differentiation into immature CD83+ DCs actively phagocytosing
apoptotic cells™
Dendritic cells
Monocytoid DC1 (CD&0+ CD123+) population decreases®™ "
Plasmocytoid DC2 (CD8 3+ CD86+) population increases™
DC1/D02 balance restoration in favour of DC2 population®®-*7

Natural killer cells
Increased number of CD3+ CD56+ natural killer cells™

M0, 26

DC, Dendritic cell; IFN, interferon; IL, interleukin; Th, T-helper; TNF,
tumour necrosis factor. *Peripheral blood mononuclear cells from
healthy donors treated in vitro with 8-methoxypsoralen/ultraviolet
A, fIn ECP lymphomonocytes from patients with cutaneous T-cell
lymphoma incubated overnight.




Table 1

Clinical studies in allogeneic hematopoietic stem cell transplantation.

Number of Idertification of Treg (method) Conclusions References
patients
60 CD4*CD25" T cells (cytometry) GvHD is associated with high frequency of CD4*CD25* cells 21]
within the graft.
40 CD4*CD25"™ T cells (cytometry) More than 100 days post-graft, patients with cGvHD have elevated [22)
numbers of CD4*CD25" T cells.
54 CD4*CD25" T cells (cytometry) cGvHD does not correlate with the numbers of CD4*CD25" T cells 23]
in grafted patients.
34 Foxp3 (RT-gPCR) GvHD correlates with low Foxp3 expression level in PEMCs of [24]
grafted patients.
57 CD4*CD25* T cells (cytometry) and Patients with cGvHD have reduced frequencies of CD4*CD25" and [25°]
Foxp3 (RT-gPCR) Foxp3-expressing T cells. These cells are functionally suppressive
in vitro.
47 CD4'CD25™ T cells (cytometry) The frequency of infused CD4*CD25™ T cells does not correlate [26]
with the risk of GVHD in a delayed leukocyte infusion setting.
3 CD4*CD25" T cells (cytometry) and The number of Foxp3-expressing CO4*CD25" T cells does not 271
Foxp3 (RT-gPCR) correlate with GvHD in grafted patients.
49 Foxp3* cells (immunostaining) Deficit of Foxp3" cells in the intestine of patients with GvHD. [28*]
32 CD4*Foxp3* T cells (cytometry) High numbers of CD4*Foxp3® T cells within the transplant or in the 29"

blood of grafted patients are associated with a reduced risk to
develop GvHD.

www . sciencedirect.com

Current Opinion in Immunology 2006, 18:580-585

The role of CD4*CD25" regulatory T cells in the

physiopathogeny of graft-versus-host disease
José L Cohen' and Olivier Boyer?
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ECPRIS aceomanied by increasing levels of CD4+CD25:+

T-cells

Fig. 1a
g ’ Fig. 1b
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PatientsirespeRoing to ECP presenta marked increas
IEREQ, WhichisTerehbserved rECP non

patients. .
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G. Crovetti
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WINE collection, (COBE Spectra )

Zpatient’s blood
vrj me/procedure (3 -3,5h)

Py
e
_.d=.

B@VE€ and/or peripheral veins

= 8 MOP (Gerot Pharm. Wien) at 200
Ag/mL final concentration

UV-A irradiation at 2 J/sgcm
(Vilber -Lourmat , France)

30-40" infusion




VALIDAZIONE DELLA PROCEDURA

Products' characteristics

@ Version 4.7
m Version 6.0

MNC % Ht% FE % PLT x 1010

MNC response to PHA stimulation (cpm)

l Control
B UV-A 2J/sgcm

Sample 1 Sample 2 Sample 3

Perseghin et al, J Clin
Apher 2001
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MR to ECF FRto ECF CRto ECF

# 10°6/kg/ECP

-52625_1320?142123111?2469101218422211915

PN

5:912 7 4+ >*
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100x 108/MNC/Kg identified 82 % of CR.

Perseghin et al. Ther Apher Dial,
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