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Summary

Summary

Extracorporeal photopheresis (ECP) is defined as an
immuno-modulatory technique that involves removal of
peripheral blood, separation of the buffy coat, and
photoactivation with a photosensitizer (8-MOP) and ultraviolet
A irradiation before re-infusion of cells. It was developed
more than 20 years ago by Edleson to treat erythrodermic T cell
lymphoma (CTCL).

Most of studies revealed that the mechanism of action of
ECP is to induce leucocyte apoptosis, followed by their
engulfment by macrophages or other antigen presenting cells,
such as immature dendiritic cells in an anti inflammatory
cytokin environment. The anti inflammatory cytokine secretion
pattern, with a switch from TH1to TH2 for CD4+ lymphocytes,
and the engulfment by immature cells without co-stimulatory
molecules induces anergy, by deleting effector T- cells that
responded to the presented antigens. An increase in regulatory
T- cells is also induced after ECP and may contribute to
allograft acceptance by the recipient.

However other studies suggest that mechanism of ECP also
involves the recruitment and involvement of additional immune

cells. Till now it is clear ECP, both activates tumor immunity
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Introduction & Aim of the work

Introduction

Extracorporeal photopheresis (ECP) also known as
extracorporeal photochemotherapy, it is an immunomodulatory
technique based on pheresis of light sensitive cells. It is consists
of exposure of peripheral blood mononuclear cells (PBMC),
collected by aphaeresis, to ultraviolet A light in the presence of
the DNA-intercalating agent 8-methoxypsoralen. The treated
cells undergo apoptosis and are readily reinjected into the
patient, leading to antigen-specific immunomudulation (Aubin
and Mousson, 2004). This technique is reported by Edleson et
al in 1987 to treat erythrodermic cutaneous T cell lymphoma
(Edleson et al., 1987)

However it has been reported later on to be effective for a
wide variety of disease such as acute graft versus host disease
(GVHD), solid organ transplant rejection, crohn's disease,
scleroderma, diabetes mellitus, multiple sclerosis, systemic
sclerosis, bullous pemphigoid, pemphigus vulgaris, pityriasis
rubra pilari, nephrogenic systemic fibrosis. Pemphigus
foliaceus, systemic lupus erythromatosis, psoriatic arthritis,
psoriasis vulgaris, rheumatoid arthritis, atopic dermatitis,
juvenile dermatomyositis, scleromyxedema, and most widely
in steroid refractory chronic graft versus host disease
(cGVHD).(Maeda, 2009; Chiesa-Fuxench and Gonzalez
Chavez, 2010)
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Further more, the use of ECP in some of these conditions
may allow a significant reduction in the use of systemic steroid
and other immunosuppressant , reducing long term morbidity,
and mortality (Knobler et al., 2009)

The advantage of the photopheresis treatment is the low
frequency of side effects such as vasovagal syncope or
infection, the disadvantages however are the practical efforts
required and the high treatment cost (Meada, 2009)

Extracorporeal photopheresis is performed using the
UVAR XTS Photopheresis System developed by Therakos, the
process is performed through one intravenous access port and
has 3 basic stages: (1) leukapheresis, (2) photoactivation, and
(3) reinfusion. The process takes 3-4 hours to complete.

« One 16-gauge peripheral intravenous line or central
venous access is established in the patient.

« Blood (225 mL) is passed through 3 cycles of
leukapheresis, or 125 mL of blood is passed through 6
cycles, depending on the patient's hematocrit value and
body size. At the end of each leukapheresis cycle, the red
blood cells and plasma are returned to the patient.

« The collected WBCs (including approximately 5% of the
peripheral blood mononuclear cells) are mixed with
heparin, saline, and 8-methoxypsoralen (8-MOP), which
intercalates into the DNA of the lymphocytes upon
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exposure to UVA light and makes them more susceptible
to apoptosis when exposed to UVA radiation.

« The mixture is passed as a 1-mm film through a sterile
cassette surrounded by UVA bulbs for 180 minutes,
resulting in an average UVA exposure of 2 J/cm? per
lymphocyte.

« The treated WBC mixture is returned to the patient.
(Camile et al., 2011)

It has been suggested that ECP therapy, unlike other
Immunosuppressive  regimens, does not cause global
Immunosuppression, but induces immune tolerance. Recent
clinical and animal studies demonstrate that ECP therapy
induces antigen-specific regulatory T cells, including CD4,
CD25, FoxP3, T cells and IL-10-producing Trl cells, that may
arise secondarily to the induction of tolerogenic antigen-
presenting cells (APCs) by infusion of apoptotic cells. It has
also been suggested that ECP therapy may induce IL-10-
producing regulatory B cells and regulatory CD8 T cells.
Finally, several recent studies, which examined the cellular
elements involved in the uptake of apoptotic cells,
demonstrated that apoptotic cells modulate APCs through
binding to specific receptors, particularly TAM receptors that
provide inhibitory signals that block APC activation. (Chang-
Qing Xia et al., 2009)



