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About the Medical Advisory Secretariat

The Medical Advisory Secretariat is part of the Ontario Ministry of Health and Long-Term Care. The
mandate of the Medical Advisory Secretariat is to provide evidence-based policy advice on the
coordinated uptake of health services and new health technologies in Ontario to the Ministry of Health
and Long-Term Care and to the healthcare system. The aim is to ensure that residents of Ontario have
access to the best available new health technologies that will improve patient outcomes.

The Medical Advisory Secretariat also provides a secretariat function and evidence-based health
technology policy analysis for review by the Ontario Health Technology Advisory Committee (OHTAC).

The Medical Advisory Secretariat conducts systematic reviews of scientific evidence and consultations
with experts in the health care services community to produce the Ontario Health Technology
Assessment Series.

About the Ontario Health Technology Assessment Series

To conduct its comprehensive analyses, the Medical Advisory Secretariat systematically reviews available
scientific literature, collaborates with partners across relevant government branches, and consults with
clinical and other external experts and manufacturers, and solicits any necessary advice to gather
information. The Medical Advisory Secretariat makes every effort to ensure that all relevant research,
nationally and internationally, is included in the systematic literature reviews conducted.

The information gathered is the foundation of the evidence to determine if a technology is effective and
safe for use in a particular clinical population or setting. Information is collected to understand how a
new technology fits within current practice and treatment alternatives. Details of the technology’s
diffusion into current practice and information from practicing medical experts and industry, adds
important information to the review of the provision and delivery of the health technology in Ontario.
Information concerning the health benefits; economic and human resources; and ethical, regulatory,
social and legal issues relating to the technology assist policy makers to make timely and relevant
decisions to maximize patient outcomes.

If you are aware of any current additional evidence to inform an existing Evidence-Based Analysis, please
contact the Medical Advisory Secretariat: MASInfo@moh.gov.on.ca. The public consultation process is
also available to individuals wishing to comment on an analysis prior to publication. For more
information, please visit

http://www.health.gov.on.ca/english/providers/program/ohtac/public engage overview.html

Disclaimer

This evidence-based analysis was prepared by the Medical Advisory Secretariat, Ontario Ministry of Health
and Long-Term Care, for the Ontario Health Technology Advisory Committee and developed from
analysis, interpretation and comparison of scientific research and/or technology assessments conducted
by other organizations. It also incorporates, when available, Ontario data, and information provided by
experts and applicants to the Medical Advisory Secretariat to inform the analysis. While every effort has
been made to do so, this document may not fully reflect all scientific research available. Additionally,
other relevant scientific findings may have been reported since completion of the review. This evidence-
based analysis is current to the date of publication. This analysis may be superceded by an updated
publication on the same topic. Please check the Medical Advisory Secretariat Website for a list of all
evidence-based analyses: http.//www.health.gov.on.ca/ohtas
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Abbreviationsg/Acronyms

cGvHD Chronic graft versus host disease
Cl Confidenceinterval

CR Complete response

CTCL Cutaneous T-cell lymphoma
ECP Extracorporeal photopheresis
HCT Hematopoietic cell transplantation
MF Mycosis fungoides

OR Oddsratio

PR Partial response

PUVA Photoactivation ultraviolet A
RAR Recurrent acute rejection

RR Risk ratio

SD Standard deviation

SS Sezary syndrome

TSEB Total skin electron beam
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Glossary

Allogeneic transplants: Transplantation procedure that involves patients receiving stem cellsfrom
someone other than the patient or an identical twin.

Autologoustransplants: Transplantation procedure that involves patients receiving their own stem cells.

Bone marrow transplantation: A transplantation procedure that restores stem cells that have been
destroyed by high doses of chemotherapy and/or radiation therapy.

Erythroderma: A nonspecific designation for intense and usually widespread reddening of the skin from
dilation of blood vessdls, often preceding or associated with exfoliation.

Indolent: Causing little pain or annoyance; as, an indolent tumour.

Insidious disease: A disease existing without marked symptoms, but ready to become active upon some
dlight occasion; a disease not appearing to be asbad asit redlly is.

Lansky/Karpofsky performancescale: A play performance scale that records usual play activity asthe
index of performance in pediatric cancer patients.

Mycosisfungoides. A form of nhonHodgkin lymphomathat first appears on the skin (cutaneous T-cell
lymphoma). Thisisatumour of T lymphocytes that accumulate in the dermis and epidermis and cause
loss of the epidermis. A frequent secondary featureis fungal infection of lesions in the skin.

Pheresis. A procedure in which blood isremoved from a donor, separated and a portion retained with the
remainder returned to the donor.

Photoactivation ultraviolet A: A treatment which consists of psoralens and then exposing the skin to
long wave ultraviolet radiation (UVA). It has been availablein its present form since 1976. PUVA may
be useful for patients with various skin disorders, including psoriasis, dermatitis and MF.

Psoralens: Compounds found in plants which make the skin temporarily sensitive to UVA.

Sezary syndrome: A form of cutaneous T-cell lymphoma manifested by generalized exfoliative

erythroderma, intense itching, peripheral lymphadenopathy and abnormal hyperchromatic mononucl ear
cellsin the skin, lymph nodes and peripheral blood (Sézary cells).
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Executive Summary

Objective

To assess the effectiveness, safety and cost-effectiveness of extracorporeal photophoresis (ECP) for the
treatment of refractory erythrodermic cutaneous T cell lymphoma (CTCL) and refractory chronic graft
versus host disease (cGvHD).

Background
Cutaneous T Cell Lymphoma

Cutaneous T cell lymphoma (CTCL) is ageneral name for a group of skin affecting disorders caused by
malignant white blood cells (T lymphocytes). Cutaneous T cell lymphoma is relatively uncommon and
represents slightly more than 2% of all lymphomasin the United States. The most frequently diagnosed
form of CTCL ismycosis fungoides (MF) and its leukemic variant Sezary syndrome (SS). Therelative
frequency and disease-specific 5-year survival of 1,905 primary cutaneous lymphomas classified
according to the World Health Organization-European Organization for Research and Treatment of
Cancer (WHO-EORTC) classification (Appendix 1). Mycosis fungoides had a frequency of 44% and a
disease specific 5-year survival of 88%. Sezary syndrome had a frequency of 3% and a disease specific
5-year survival of 24%.

Cutaneous T cell lymphoma has an annual incidence of approximately 0.4 per 100,000 and it mainly
occurs in the 5 to 6™ decade of life, with amale/femaleratio of 2:1. Mycosis fungoides is an indolent
lymphoma with patients often having several years of eczematous or dermatitic skin lesions before the
diagnosisisfinaly established. Mycosis fungoides commonly presents as chronic eczematous patches or
plagues and can remain stable for many years. Early in the disease biopsies are often difficult to interpret
and the diagnosis may only become apparent by observing the patient over time.

Theclinical course of MF is unpredictable. Most patients will live normal lives and experience skin
symptoms without serious complications. Approximately 10% of MF patients will experience progressive
disease involving lymph nodes, periphera blood, bone marrow and visceral organs. A particular
syndrome in these patients involves erythroderma (intense and usually widespread reddening of the skin
from dilation of blood vessels, often preceding or associated with exfoliation), and circulating tumour
cells. Thisisknown asSS. It has been estimated that approximately 5-10% of CTCL patients have SS.
Patients with SS have a median survival of approximately 30 months.

Chronic Graft VersusHost Disease

Allogeneic hematopoietic cell transplantation (HCT) is atreatment used for a variety of malignant and
nonmalignant disease of the bone marrow and immune system. The procedure is often associated with
serious immunol ogical complications, particularly graft versus host disease (GvHD). A chronic form of
GvHD (cGvHD) afflicts many allogeneic HCT recipients, which results in dysfunction of numerous organ
systems or even a profound state of immunodeficiency. Chronic GVHD isthe most frequent cause of
poor long-term outcome and quality of life after allogeneic HCT. The syndrome typically develops
several months after transplantation, when the patient may no longer be under the direct care of the
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transplant team.

Approximately 50% of patients with cGvHD have limited disease and a good prognosis. Of the patients
with extensive disease, approximately 60% will respond to treatment and eventually be ableto
discontinue immunosuppressive therapy. The remaining patients will develop opportunistic infection, or
require prolonged treatment with immunosuppressive agents.

Chronic GvHD occursin at least 30% to 50% of recipients of transplants from human leukocyte antigen
matched siblings and at least 60% to 70% of recipients of transplants from unrelated donors. Risk factors
include older age of patient or donor, higher degree of histoincompatibility, unrelated versus related
donor, use of hematopoietic cells obtained from the blood rather than the marrow, and previous acute
GvHD. Bhushan and Collins estimated that the incidence of severe cGvHD has probably increased in
recent years because of the use of more unrelated transplants, donor leukocyte infusions,

nonmyel oabl ative transplants and stem cells obtained from the blood rather than the marrow. The
syndrome typically occurs 4 to 7 months after transplantation but may begin as early as 2 months or as
late as 2 or more years after transplantation.  Chronic GvHD may occur by itself, evolve from acute
GVHD, or occur after resolution of acute GvHD.

The onset of the syndrome may be abrupt but is frequently insidious with manifestations evolving
gradually for several weeks. The extent of involvement varies significantly from mild involvement
limited to afew patches of skin to severe involvement of numerous organ systems and profound
immunodeficiency. The most commonly involved tissues are the skin, liver, mouth, and eyes. Patients
with limited disease have localized skin involvement, evidence of liver dysfunction, or both, whereas
those with more involvement of the skin or involvement of other organs have extensive disease.

Treatment
Cutaneous T Cell Lymphoma

The optimal management of MF is undetermined because of itslow prevalence, and its highly variable
natural history, with frequent spontaneous remissions and exacerbations and often prolonged survival.

Nonaggressive approaches to therapy are usually warranted with treatment aimed at improving symptoms
and physical appearance while limiting toxicity. Given that multiple skin sites are usually involved, the
initial treatment choices are usually topical or intralesional corticosteroids or phototherapy using psoralen
(acompound found in plants which make the skin temporarily sensitive to ultraviolet A) (PUVA).

PUVA isnot curative and its influence on disease progression remains uncertain. Repeated courses are
usually required which may lead to an increased risk of both melanoma and nonmelanoma skin cancer.
For thicker plagues, particularly if localized, radiotherapy with superficia electronsisan option.

“Second line” therapy for early stage disease is often topical chemotherapy, radiotherapy or total skin
electron beam radiation (TSEB).

Treatment of advanced stage (11B-1V) MF usually consists of topical or systemic therapy in refractory or
rapidly progressive SS.
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Bone marrow transplantation and peripheral blood stem cell transplantation have been used to treat many
malignant hematol ogic disorders (e.g., leukemias) that are refractory to conventional treatment. Reports
on the use of these procedures for the treatment of CTCL are limited and mostly consist of case reports or
small case series.

Chronic Graft VersusHost Disease

Patients who develop cGvHD require reingtitution of immunosuppressive medication (if already
discontinued) or an increase in dosage and possibly addition of other agents. The current literature
regarding cGvHD therapy is|ess than optimal and many recommendations about therapy are based on
common practices that await definitive testing. Patients with disease that is extensive by definition but is
indolent in clinical appearance may respond to prednisone. However, patients with more aggressive
disease are treated with higher doses of corticosteroids and/or cyclosporine.

Numerous salvage therapies have been considered in patients with refractory cGvHD, including ECP.
Due to uncertainty around salvage therapies, Bhushan and Collins suggested that ideally, patients with
refractory cGvHD should be entered into clinical trials.

Two Ontario expert consultants jointly estimated that there may be approximately 30 new erythrodermic
treatment resistant CTCL patients and 30 new treatment resistant cGvHD patients per year who are
unresponsive to other forms of therapy and may be candidates for ECP.

Extracorporeal photopheresis is aprocedure that was initially developed as atreatment for CTCL,
particularly SS.

Current Technique

Extracorporeal photopheresis is an immunomodulatory technique based on pheresis of light sensitive
cells. Whole blood is removed from patients followed by pheresis. Lymphocytes are separated by
centrifugation to create a concentrated layer of white blood cells. The lymphocyte layer istreated with
methoxsalen (adrug that sensitizes the lymphocytes to light) and exposed to UV A, following which the
lymphocytes are returned to the patient. Red blood cells and plasma are returned to the patient between
each cycle.

Photosensitization is achieved by administering methoxsalen to the patient orally 2 hours before the
procedure, or by injecting methoxsalen directly ino the leucocyte rich fraction. The latter approach
avoids potential side effects such as nausea, and provides a more consistent drug level within the
machine.

In general, from the time the intravenous lineisinserted until the white blood cells are returned to the
patient takes approximately 2.5-3.5 hours.

For CTCL, the treatment schedule is generally 2 consecutive days every 4 weeks for amedian of 6
months. For cGvHD, an expert in the field estimated that the treatment schedule would be 3 times a week
for the 1% month, then 2 consecutive days every 2 weeks after that (i.e., 4 treatments a month) for a
median of 6 to 9 months.

Regulatory Status

The UVAR XTS Photopheresis System is licensed by Health Canada as a Class 3 medical device (license
# 7703) for the “ palliative treatment of skin manifestations of CTCL.” Itisnot licensed for the treatment

Extracorporeal Photophoresis - Ontario Health Technology Assessment Series 2006; Vol. 6, No. 6 10




of cGvHD.

UVADEX (sterile solution methoxsalen) is not licensed by Health Canada, but can be used in Canada via
the Specia Access Program. (Personal communication, Therakos, February 16, 2006)

According to the manufacturer, the UVAR XTS photopheresis system licensed by Health Canada can a so
be used with oral methoxsalen. (Persona communication, Therakos, February 16, 2006) However, ora
methoxsalen is associated with side effects, must be taken by the patient in advance of ECP, and has
variable absorption in the gastrointestinal tract.

According to Health Canada, UVADEX is not approved for usein Canada. In addition, areview of the
Product Monographs of the methoxsalen products that have been approved in Canada showed that none
of them have been approved for ora administration in combination with the UVAR XTS photophoresis
system for "the palliative treatment of the skin manifestations of cutaneous T-cell Lymphoma''.

In the United States, the UVAR XTS Photopheresis System is approved by the Food and Drug
Administration (FDA) for “ use in the ultraviolet-A (UVA) irradiation in the presence of the photoactive
drug methoxsalen of extracorporeally circulating leukocyte-enriched blood in the palliative treatment of
the skin manifestations of CTCL in persons who have not been responsive to other therapy.”

UVADEX isapproved by the FDA for usein conjunction with UVR XTS photopheresis system for “use
in the ultraviolet-A (UVA) irradiation in the presence of the photoactive drug methoxsalen of
extracorporeadlly circulating leukocyte-enriched blood in the palliative treatment of the skin
manifestations of CTCL in persons who have not been responsive to other therapy.”

The use of the UVAR XTS photopheresis system or UVADEX for cGvHD is an off-label use of aFDA
approved device/drug.

Summary of Findings
The quality of the trials was examined.

As stated by the GRADE Working Group, the following definitions were used in grading the quality of
the evidence.

High Further research is very unlikely to change our confidence n the estimate of effect.

Moderate Further research islikely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Low Further research is very likely to have an important impact on our confidence in the

estimate of effect and islikely to change the estimate.
Very Low Any estimate of effect is very uncertain

Cutaneous T Cell Lymphoma

» Overal, thereislow-quality evidence that ECP improves response rates and survival in patients with
refractory erythrodermic CTCL (Table 1).
» Limitationsin the literature related to ECP for the treatment of refractory erythrodermic CTCL
include the following:
o Different treatment regimens.
o Variety of forms of CTCL (and not necessarily treatment resistant) — MF, erythrodermic
MF, SS.
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SSwith periphera blood involvement - role of T cell clonality reporting?
Case series (1 small crossover RCT with several limitations)
Small sample sizes.
Retrospective.
Response criteria not clearly defined/consistent.
Unclear how concomitant therapy contributed to responses.
Variation in definitions of concomitant therapy
Comparison to historical controls.
Some patients were excluded from analysis because of progression of disease, toxicity and
other reasons.

e Unclear/strange statistics

e Quality of life not reported as an outcome of interest.
The reported CR range is~ 16% to 23% and the overall reported CR/PR range is ~ 33% to 80%.
The wide range in reported responses to ECP appears to be due to the variahility of the patients
treated and the way in which the data were presented and analyzed.
Many patients, in mostly retrospective case series, were concurrently on other therapies and were not
assessed for comparability of diagnosis or disease stage (MF versus SS; erythrodermic versus not
erythrodermic). Blood involvement in patients receiving ECP (e.g., T cell clonality) was not
consistently reported, especialy in earlier studies. The definitions of partia and complete response
also are not standardized or consistent between studies.
Quality of life was reported in one study; however, the scale was developed by the authors and is not
astandard validated scale.
Adverse events associated with ECP appear to be uncommon and most involve catheter related
infections and hypotension caused by volume depletion.

Table 1: GRADE Quality of Studies — Extracorporeal Photopheresis for Refractory
Erythrodermic Cutaneous T-Cell Lymphoma

Outcome Design Quality Consistency Directness Overall
Quality
Response 1 small crossover Unbalanced arms Worsening of skin
rates RCT Unclear biometry scores
Not blinded
No details regarding interim
analysis. Uncertainty
Results based on 8 patients regarding
diagnostic and Low
Case series Treatment heterogeneity Wide range of outcome criteria
Disease stage/acuity variation responses
Concomitant treatment
No blinded assessment
Survival  Retrospective Same as above Wide range of survival Same as above Low
case series results
Chronic Graft-Versus-Host Disease
» Overal, thereislow-quality evidence that ECP improves response rates and survival in patients with
refractory cGvHD (Table 2).
» Patientsin the studies had stem cell transplants due to a variety of hematological disorders (e.g.,
leukemias, aplastic anemia, thalassemia major, Hodgkin' s lymphoma, non Hodgkin’s lymphoma).
12

Extracorporeal Photophoresis - Ontario Health Technology Assessment Series 2006; Vol. 6, No. 6




v

YV V VYV

In 2001, The Blue Cross Blue Shield Technology Evaluation Centre concluded that ECP meetsthe
TEC criteriaastreatment of cGvHD that is refractory to established therapy.

The Catalan health technology assessment (& so published in 2001) concluded that ECP is a new but
experimental therapeutic aternative for the treatment of the erythrodermal phase of CTCL and
cGVvHD in alogenic HPTC and that this therapy should be evaluated in the framework of a RCT.
Quality of life (Lansky/Karnofsky play performance score) was reported in 1 study.

The patientsin the studies were all refractory to steroids and other immunosuppressive agents, and
these drugs were frequently continued concomitantly with ECP.

Criteriafor assessment of organ improvement in cGvHD are variable, but PR was typicaly defined as
>50% improvement from baseline parameters and CR as compl ete resolution of organ involvement.
Followup was variable and incompl ete among the studies.

Table 2: GRADE Quality of Studies — ECP for Refractory cGvHD

Outcome Design Quality Consistency Directness Overall
Quality
Response Case series Treatment heterogeneity Wide range of
rates Concomitant treatment responses
No blinded assessment (~50-90%)
Lack of consistent scoring
Different lengths of follow-up Uncertainty
Quality of life reported in 1 pediatric regarding
case series diagnostic and Low

outcome criteria

Survival Case series Same as above Wide range of survival Same as above Low

results (~39%-98%)

Conclusion

As per the GRADE Working Group, overall recommendations consider 4 main factors.

>

>
>
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The tradeoffs, taking into account the estimated size of the effect for the main outcome, the
confidence limits around those estimates and the relative value placed on the outcome.

The quality of the evidence (Tables 1 and 2).

Trandation of the evidence into practice in a specific setting, taking into consideration important
factors that could be expected to modify the size of the expected effects such as proximity to a
hospital or availability of necessary expertise.

Uncertainty about the baseline risk for the population of interest.
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The GRADE Working Group aso recommends that incremental costs of healthcare aternatives should be
considered explicitly alongside the expected health benefits and harms. Recommendations rely on
judgments about the value of the incremental health benefitsin relation to the incremental costs. The last
column in Table 3isthe overal trade-off between benefits and harms and incorporates any
risk/uncertainty.

For refractory erythrodermic CTCL, the overall GRADE and strength of the recommendation is “weak” —
the quality of the evidenceis“low” (uncertainties due to methodological limitations in the study designin
terms of study quality and directness), and the corresponding risk/uncertainty isincreased due to an
annual budget impact of approximately $1.5M Cdn (based on 30 patients) while the cost-effectiveness of
ECP is unknown and difficult to estimate considering that there are no high quality studies of
effectiveness. The deviceislicensed by Health Canada, but the sterile solution of methoxsalen is not
licensed.

With an annual budget impact of $1.5 M Cdn (based on 30 patients), and the current expenditure is $1.3M
Cdn (for out of country for 7 patients), the potential cost savings based on 30 patients with refractory
erythrodermic CTCL is about $3.8 M Cdn (annual).

For refractory cGvHD, the overall GRADE and strength of the recommendation is “weak” — the quality
of the evidenceis“low” (uncertainties due to methodological limitations in the study design in terms of
study quality and directness), and the corresponding risk/uncertainty is increased due to a budget impact
of approximately $1.5M Cdn while the cost-effectiveness of ECP is unknown and difficult to estimate
considering that there are no high quality studies of effectiveness. Both the device and sterile solution are
not licensed by Health Canada for the treatment of cGvHD.

If all the ECP proceduresfor patients with refractory erythrodermic CTCL and refractory cGvHD were
performed in Ontario, the annual budget impact would be approximately $3M Cdn.

Table 3: Overall GRADE and Strength of Recommendation (Including Uncertainty)

Licensed by Quality Estimated Cost- Cost in Ontario Overall Grade and
Health Incidence Effectiveness Strength of
Canada? in Ontario Recommendation
(Including
Uncertainty)
Treatment Device - Yes Low ~30 ? Unknown If all procedures done in Ontario  Weak
resistant ~$1.5M CDN
Erythrodermic Drug solution
CTCL - No If all procedures done in the US
~ $5M CDN
Treatment Device - No Low ~30 ? Unknown Same as above Weak
resistant
cGvHD Drug solution
- No
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Objective

To assess the effectiveness, saf ety and cost-effectiveness of extracorporeal photophoresis (ECP) for the
treatment of refractory erythrodermic cutaneous T cell lymphoma (CTCL) and refractory chronic graft
versus host disease (cGvHD).

Background

Cutaneous T-Cell Lymphoma

Cutaneous T-cell lymphoma (CTCL) isageneral name for agroup of skin disorders caused by malignant
white blood cells (T lymphocytes). Cutaneous T-cell lymphomais relatively uncommon and represents
dlightly more than 2% of all lymphomas in the United States. (1) The most frequently diagnosed form of
CTCL ismycosis fungoides (MF) and its leukemic variant Sezary syndrome (SS). The relative frequency
and disease-specific 5 year survival of 1,905 primary cutaneous lymphomas classified according to the
World Health Organi zation-European Organization for Research and Treatment of Cancer (WHO-
EORTC) classification is shown in Appendix 1. Mycosis fungoides had a frequency of 44% and a disease
specific 5-year survival of 88%. (2) Sezary syndrome had afrequency of 3% and a disease specific 5-year
survival of 24%. (2)

Cutaneous T-cell lymphoma has an annual incidence of approximately 0.4 per 100,000 and it mainly
occursin the 5" to 6" decade of life, with amale/femaleratio of 2:1. (3) Mycosisfungoidesis an indolent
lymphoma with patients often having severa years of eczematous or dermatitic skin lesions before the
diagnosisisfinaly established. (4) MF commonly presents as chronic eczematous patches or plaques and
can remain stable for many years. Early in the disease biopsies are often difficult to interpret and the
diagnosis may only become apparent by observing the patient over time. (4)

The course of MF is unpredictable. Some patients will progress slowly, rapidly or not at all. Most
patients will live normal lives and experience skin symptoms without serious complications.
Approximately 10% of MF patients will experience progressive disease involving lymph nodes, periphera
blood, bone marrow and visceral organs. (4) A particular syndrome in these patients involves
erythroderma (intense and usually widespread reddening of the skin from dilation of blood vessels, often
preceding or associated with exfoliation), and circulating tumour cells. Thisis known as Sezary’s
Syndrome (SS). (4) It has been estimated that approximately 5-10% of CTCL patients have SS. (5)
Patients with SS have a median survival of approximately 30 months. (5)

The most common definition of SSis one of pruritic exfoliative or infiltrated erythroderma (with
histological features of CTCL) accompanied by circulating Sezary cells. To date, there does not appear to
be a consensus about the number of Sezary cells required to define the syndrome, however most
commonly, a Sezary cell count of >1x10° per litre or >5% of peripheral blood leukocytes is used. (6)

The prognosis for patients with CTCL is dependent on stage, as determined by type and extent of skin

lesions and the degree of extracutaneous involvement. Cutaneous tumours, erythroderma, peripheral
blood involvement, lymph node or visceral invasion generally denote a poor prognosis.
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The therapy of MF offers symptomatic improvement of skin lesions, but has not been proven to affect the
natural history of the disease. (7)

The optimal management of MF is undetermined because of itslow prevalence, and its highly variable
natural history, with frequent spontaneous remissions and exacerbations and often prolonged survival. (8)

Very few randomized controlled trials have been performed in early stage I1A 1A MF (See Appendix 1 for
staging information). (6) There has been only 1 RCT comparing aggressive systemic chemotherapy
combined with total skin electron beam (TSEB) to skin directed therapy involving emollients, topical
chemotherapy, phototherapy and superficia radiation. (8) This study showed that the early use of
combined therapy in patients with all stages of MF produced improvement in complete response rates
(38% versus 18% in the conservative therapy group, p=0.032), but not in overall or disease-free survival
after amedian follow-up of 75 months. (8)

Nonaggressive approaches to therapy are usualy warranted with treatment aimed at improving symptoms
and cosmesis while limiting toxicity.(6) Given that multiple skin sites are usually involved, theinitia
treatment choices are usually topica or intralesional corticosteroids or phototherapy using psoralen with
ultraviolet A (PUVA). (6) Psoraen with ultraviolet A isnot curative and its influence on disease
progression remains uncertain. Repeated courses are usually required which may lead to an increased risk
of both melanoma and nonmelanoma skin cancer. (6) For thicker plaques, particularly if localized,
radiotherapy is an option. (6)

“Second line” therapy for early stage disease is often topical chemotherapy, radiotherapy or TSEB. (6)

Treatment of advanced stage (11B-1V) MF usually consists of topical therapy; systemic therapy (e.g.,
single or multiple chemotherapy regimens) may be considered in refractory or rapidly progressive disease.

(6)
The treatment of SSissimilar to that of advanced stage MF.

Bone marrow transplantation and peripheral blood stem cell transplantation have been used to treat many
malignant hematol ogic disorders (e.g., leukemia, lymphoma) that are refractory to conventional treatment.
Reports on the use of these procedures for the treatment of CTCL are limited and mostly consist of case
reports or small case series.

Extracorporeal photopheresisis a procedure that wasinitially developed as atreatment for CTCL,
particularly SS. (9)

If the incidence of CTCL in the literatureis reported to be approximately 0.4 per 100,000; therefore in
Ontario (population 12.5 million) the incidence of CTCL is approximately 50 patients per year.

Two Ontario physiciansjointly estimated that there may be approximately 30 new erythrodermic CTCL
patients per year who may be candidates for ECP.

Chronic Graft Versus Host Disease

Allogeneic hematopoietic cell transplantation (HCT) is atreatment used for a variety of malignant and
nonmalignant disease of the bone marrow and immune system. (10) The procedure is often associated
with seriousimmunological complications, particularly GvHD. (10) A chronic form of GvHD (cGvHD)
afflicts many allogeneic HCT recipients which results in dysfunction of numerous organ systems or even a

Extracorporeal Photophoresis - Ontario Health Technology Assessment Series 2006; Vol. 6, No. 6 16




profound state of immunodeficiency. (10) Histopathol ogic changes include sclerodermatous skin changes
from collagen deposition, pulmonary fibrosis, esophageal dysfunction, dry mouth or mucocutaneous
ulcerations, cholestatis and fasciitis. (11) Chronic GVHD is the most frequent cause of poor long-term
outcome and quality of life after allogeneic HCT. (10) The syndrome typically develops several months
after transplantation, when the patient may no longer be under the direct care of the transplant team. (10)

Approximately 50% of patients with cGvHD have limited disease and a good prognosis. (10) Of the
patients with extensive disease, approximately 60% will respond to treatment and eventually be able to
discontinue immunosuppressive therapy. (10) The remaining patients will develop opportunistic infection,
or require prolonged treatment with immunosuppressive agents. (10)

Chronic GvHD occursin at least 30% to 50% of recipients of transplants from human leukocyte antigen
matched siblings and at least 60% to 70% of recipients of transplants from unrelated donors. Risk factors
include older age of patient or donor, higher degree of histoincompatibility, unrelated versus related

donor, use of hematopoietic cells obtained from the blood rather than the marrow, and previous acute
GVHD. (10) Bhushan and Collins estimated that the incidence of severe cGvHD has probably increased in
recent years because of the use of more unrelated transplants, donor leukocyte infusions,

nonmyel oabl ative transplants and stem cells obtained from the blood rather than the marrow. (10) The
syndrome typically occurs 4 to 7 months after transplantation but may begin as early as 2 months or as late
as 2 or more years after transplantation. Chronic GvHD may occur by itself, evolve from acute GvHD, or
occur after resolution of acute GvHD. (10)

The onset of the syndrome may be abrupt but is frequently insidious with manifestations evolving
gradually for several weeks. The extent of involvement varies significantly from mild involvement
limited to afew patches of skin to severe involvement of numerous organ systems and profound
immunodeficiency. The most commonly involved tissues are the skin, liver, mouth, and eyes. Patients
with limited disease have localized skin involvement, evidence of liver dysfunction, or both, whereas
those with more involvement of the skin or involvement of other organs have extensive disease.

Patients who develop cGvHD require reinstitution of immunosuppressive medication (if already
discontinued) or an increase in dosage and possibly addition of other agents. (10) According to Bhushan
and Collins (10), the current literature regarding cGvHD therapy is less than optimal and many
recommendations about therapy are based on common practices that await definitive testing. Patients with
disease that is extensive by definition but isindolent in clinical appearance may respond to prednisone.
However, patients with more aggressive disease are treated with higher doses of corticosteroids and/or
cyclosporine. (10)

Numerous salvage therapies have been considered in patients with refractory cGvHD, including ECP. (10)
Due to uncertainty around salvage therapies, Bhushan and Collins (10) suggested that ideally, patients
with refractory cGvHD should be entered into clinical trials.

An Ontario physician estimated that there may be approximately 30 new patientsin Ontario each year
with refractory cGvHD who may be candidates for ECP.

Extracor poreal Photopheresis- Treatment Procedure

In the early 1980s, PUV A was modified for the treatment of CTCL patients with more advanced disease.
After ingestion of oral methoxsalen (a photosensitizing drug), whole blood was collected and enriched for
white blood cells. The leukocyte enriched population was then irradiated with UV A and returned to the
patient intravenously. Thistechnique was referred to as extracorporeal photopheresis.
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After anintravenous lineisinserted in apatient’sarm or leg, blood is withdrawn and collected (with an
anticoagulant) in the ECP device (Figure 1). The lymphocytes are separated by centrifugation to create a
concentrated layer of white blood cells over a number of cycles. Inthe white blood cell collection bag, the
lymphocyte layer istreated with a sterile solution of methoxsalen and exposed to UVA, following which
the lymphaocytes are returned to the patient. Red blood cells and plasma are returned to the patient
between each cycle.

When ECP wasiinitialy used to treat CTCL patients, photosensitization was achieved by giving oral
methoxsalen to the patient 2 hours before the procedure. However, in the late 1990s a sterile solution of
methoxsalen was approved by the US FDA which can be injected directly ino the leucocyte rich fraction.
(12) Thislatter approach avoids potential side effects such as nausea, and provides a more consistent drug
level within the ECP device. (13) After oral dosing, methoxsalen plasmalevels have shown
interindividual and intraindividual variations due to variable absorption from the gastrointestinal tract and
avariablefirst pass hepatic elimination. (13)

Methoxsalen is a compound that binds to DNA and to some cell surface molecules and cytoplasmic
components on activation by UVA. The affected cells are unable to replicate and subsequently undergo
accelerated removal from the circulation over a1-2 week period. Because only 10%-15% of the
circulating mononuclear cells are affected by a single ECP session, the mechanism of action is not
primarily through lymphocyte depletion.

A theory to explain the therapeutic benefit of photopheresisin CTCL isthat the malignant T cells undergo
apoptosis and are phagocytosed by stimulated monocytes (“ vaccination theory”). (14) The reinfused
methoxypsoralen—affected cells stimulate a suppresser response that targets T cells of similar clones not
reached by the photopheresis process. On this basis the return of phototreated cells to the patient is central
to the ECP mode of action. (14)

Figure 1: The ECP Process

The photoactivated white blood
cells are returned to the patient

Photoactivation
with UVA light

!

«— Methoxsalen

White blood cells are
treatedwith methoxsalen

and exposed to UVA light

Blood is separated
The UVAR XTS Igstfument ___ by centrifugation
draws blood fr@m'the patient and red blood cells
f are returned

Used with permission from Therakos Inc.; www.therakos.com

ECP is a systemic treatment, and therefore treats only malignant T cells in the peripheral blood as opposed
to PUV A which irradiates only skin homing lymphocytes.
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It has been speculated, that the mechanism of action of ECP in GvHD may be associated with selective
effects of ECP on autoreactive T cell clones. (11)

In general, from the time the intravenous line is inserted until the white blood cells are returned to the
patient takes approximately 2.5-3.5 hours.

For CTCL, the treatment schedule is generally 2 consecutive days every 4 weeks for a median of 6
months. For cGvHD, an expert in the field estimated that the treatment schedule would be 3 times a week
for the 1 month, then 2 consecutive days every 2 weeks after that (i.e., 4 treatments a month) for a
median of 6 to 9 months.

Regulatory Satus

The UVAR XTS Photopheresis System is licensed by Health Canada as a Class 3 medical device (license
# 7703) for the “ paliative treatment of skin manifestations of CTCL.” The deviceis not licensed for the
treatment of cGvHD.

UVADEX (sterile solution methoxsalen) is not licensed by Health Canada, but can be used in Canadavia
the Specia Access Program. (Personal communication, Therakos, February 16, 2006)

According to the manufacturer, the UVAR XTS photopheresis system licensed by Health Canada can also
be used with oral methoxsalen. (Personal communication, Therakos, February 16, 2006) However, oral
methoxsalen is associated with side effects, must be taken by the patient in advance of ECP, and has
variable absorption in the gastrointestinal tract.

According to Health Canada, UVADEX isnot approved for usein Canada. In addition, areview of the
Product Monographs of the methoxsalen products that have been approved in Canada showed that none of
them have been approved for oral administration in combination with the UVAR XTS photophoresis
system for "the palliative treatment of the skin manifestations of cutaneous T-cell Lymphoma".

In the United States, the UVAR XTS Photopheresis System is approved by the Food and Drug
Administration (FDA) for use in the ultraviolet-A irradiation in the presence of the photoactive drug
methoxsalen of extracorporeally circulating leukocyte-enriched blood in the palliative treatment of the
skin manifestations of CTCL in patients who have not been responsive to other therapy.

UVADEX isapproved by the FDA for use in conjunction with UVR XTS photopheresis system for use in
the ultraviolet-A irradiation in the presence of the photoactive drug methoxsalen of extracorporeally
circulating leukocyte-enriched blood in the palliative treatment of the skin manifestations of CTCL in
patients who have not been responsive to other therapy.

The use of the UVAR XTS photopheresis system or UVADEX for cGvHD is an off-label use of a FDA
approved device/drug.
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Updated Literature Review on Effectiveness

Objective

To assess the effectiveness, safety and cost effectiveness of ECP for the treatment of refractory
erythrodermic CTCL.

To assess the effectiveness, safety and cost effectiveness of ECP for the treatment of refractory cGvHD.

M ethodology

Inclusion criteria:

English language articles (2000 — 2005).

Journal articles that report primary data on the effectiveness or cost effectiveness of ECP treatment
obtained in aclinical setting, or analysis of primary data maintained in registries or databases.

Study design and methods must be clearly described.

Systematic reviews, randomized controlled trials (RCTs), non-randomized controlled trials and/or cohort
studies that have >20 patients, cost effectiveness studies.

Exclusion criteria

Studies that are duplicate publications (superseded by another publication by the same investigator group,
with the same objective and data).

Studies with less than 10 patients.

Non-English articles.

Non-systematic reviews, |etters and editorials.

Animal and in-vitro studies.

Case reports.

Studies that do not examine the outcomes of interest.

Literature Search

Cochrane database of systematic reviews

ACP Journal Club

DARE

INAHTA

Embase

Medline

Reference section from reviews and extracted articles

Outcomes of Interest
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Mortality

Response rates (e.g., decrease in skin lesions)
Survival

Quality of life

Economics analysis data

Strength of Recommendation

The GRADE approach was used to systematically and explicitly make judgments about the quality of
evidence and strength of recommendations. (15) GRADE provides a framework for structured reflection
and can help to ensure that appropriate judgments are made. GRADE takes into account study design,
study quality, consistence and directness in judging the quality of evidence for each outcome. (15) The
balance between benefits and harms, quality of evidence, applicability and the certainty of the baseline
risksare al considered in judgments about the strength of recommendations. (15)

Results of Literature Search

The Cochrane Library and the Centre for Reviews and Dissemination Health Technology Assessment
databases yielded 3 health technol ogy assessments on ECP. A search of Medline and Embase was
conducted and this search produced 147 citations, of which 25 met theinclusion criteria. The quality of
theincluded articlesis presented below (Table 1).

Table 1. Quality of Evidence

Study Design Level of Number
Evidence of
Eligible
Studies
Large randomized controlled trial, systematic reviews of RCTs 1

Large randomized controlled trial unpublished but reported to an international  1(g)
scientific meeting

Small randomized controlled trial 2 1

Small randomized controlled trial unpublished but reported to an international  2(g)
scientific meeting

Nonrandomized study with contemporaneous controls 3a

Nonrandomized study with historical controls 3b

Nonrandomized study presented at international conference 3(9)

Surveillance (database or register) 4a

Case series (multi-site) 4b 7
Case series (single site) 4c 17
Retrospective review, modeling 4d

Case series presented at international conference 4(g)

g=grey literature
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Summary of Cutaneous T-Cell Lymphoma Findings: International Health
Technology Assessments

Catalan Agency for Health Technology Assessment and Resear ch, July 2001
Thefollowing is a summary of the Catalan report. (16)

Similar to the FDA in the United States, ECP is approved by the Spanish Ministry of Health and
Consumption for the treatment of SS, but not for GvHD. (16)

Cutaneous T-Cell Lymphoma

» Sincethe publication of the first work in 1987, 14 studies have appeared in the literature (all case
series) that assessed clinical response (complete, partia, minor or nonremission) and survival. (16)

» No RCT has been identified confirming the efficacy/effectiveness of ECP versus other types of
treatment or placebo. (16)

» The studies had small sample sizes and included different types of patients affected by CTCL;
however most patients had erythroderma. (16)

» Overdl, studies showed some response in 50-100% of the patients with erythrodermal CTCL. (16)
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Table 2 summarizes the Catalan report.

Table 2: Studies That Assessed Extracorporeal Photophoresis in Patients With
Cutaneous T-Cell Lymphoma — Clinical Response Rate

Complete Complete

Total - Complete Patients with : Complete
Study - or Partial or Partial
Patients Response Erythroderma Response
(year) (N) Response n (%) N) Response n (%)
n (%) ° n (%) °.
Edelson, 1987 41 22 (54) 6(15) 33 24 (73) 6 (21)
Heald 1989, 1991 32 - - 22 10 (53) 5(23)
Armus 1990 8 6 (75) 2 (25) 5 4 (80) Unknown
Zic 1992 20 11 (55) 5 (25) 6 Unknown Unknown
Gottlieb 1996 28 20 (71) 7 (25)
Duvic 1996 34 17 (50) 6 (18) 28 -
Zic 1996 20 10 (50) 5(25) 3 -
Vonderheid 1998 36 12 (33) 5 (14) 29 -
Bisaccia 2000 37 20 (54) 5 (14)

From: Almazan C, Espallargues M, Catalan Agency for Health Technology Assessment and Research. Extracorporeal
phototherapy (photopheresis) for the treatment of Sezary syndrome and graft versus host disease. Available from: www.aatm.es
(16)

The Catalan report stated that the differences observed in the results of the studies may be attributed to
differencesin patient inclusion criteria or differencesin the presentation of results. Limitationsto the
studiesincluded lack of clearly defined response criteria, different treatment protocols (duration of
treatment, time interval between diagnosis and the start of treatment with ECP) aswell as previous or
concomitant administration of other drugs with ECP. These limitations make it difficult to assessthe
effectiveness of ECP.

The Catalan report concluded:
“...ECP isanew but experimental therapeutic alternative for the treatment of the erythrodermal
phase of CTCL.... Thistherapy should be evaluated in the framework of a RCT to isolate the
clinical benefit associated with ECP for this indication.

Inthe case of SS, in view of its low incidence and the fact that it is an officially approved
treatment, its use as a compassion therapy could be considered, but in the framework of a
research protocol.” (16)

Systemic Therapy of Cutaneous T-Cell Lymphoma (Mycosis Fungoides and Sezary
Syndrome), 1994

Bunn et a. (17) conducted areview of therapeutic studies for MF and SS. Extracorporeal photophoresis
was one of the treatments reviewed. A MEDLINE search was conducted from 1988 to 1994 for case
seriesand RCTs. The patient outcome assessed in the review was the response to treatment (complete
response or partia response).

Bunn et al. (9;18) stated that at the time the review was conducted, the ECP studies were difficult to
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interpret for anumber of reasons. These include:

>

>
>
>

The response criteria were not well defined and were not those generally applied in standard oncology
studies.

It is unclear what percentage of the patients with erythroderma had SS with peripheral blood
involvement (Table 3).

It is unclear whether the improvement in erythroderma was due to an antitumour effect or to some
change in cytokines that decreased the erythroderma without affecting the tumour burden.

Many reviews and non-peer reviewed summaries of these data have appeared in the literature. Some
of theseimplied that the therapy prolonged the survival of the subset of patients with erythroderma.
This conclusion was reached by comparing the survival of the patients with erythroderma with
historica controls from the literature. This comparison isinvalid because established prognostic
factorsin the treated patients with erythroderma were not provided. (17)

Some studies (19;20)showed that patients with erythroderma and good prognoses (such as those with
normal leukocyte counts and no node or visceral involvement) survive longer than do the treated
patients in earlier studies by the initial investigators of ECP for CTCL e.g., Edelson et al. (9) and
Heald et d. (18)

Many patients were concurrently on other therapies. Heald et a. (18) reported that all of the
responding patients who did not have a compl ete response were treated with additional forms of
therapy. Some patients were excluded from analysis because of toxicity and other reasons. These
patients should be included in the response analysis as nonresponders.

Confirmatory data on the effectiveness of ECP are difficult to find. Three small reports of 1 to 20
patients reported responses in 55% to 100% of patients and complete responses in abut 25% of
patients (see Catalan assessment). These reports were primarily limited to patients with
erythroderma.

No RCTs compared this form of therapy with any other type of treatment.

Table 3. Studies of Photopheresis in Mycosis Fungoides and the Sezary Syndrome

Study (Reference) Patients ~ Complete or ~ Complete Median Patients Complete Complete Median
with Partial Responses®  Duration of  with the or Partial Responses Duration of
Mycosis Responses Response Sézary Responses Response
Fungoides - Syndrome B
n n(%) n n(%) mo
Edelson et al. (76) 41 (37)% 22 (54) 6 (15) Not reported 33 (29)F 24 (73) 6 (21) 48%
Heald et al. (77) 22 Undefined§ 5 (23) Not reported
Zic et al. (80) 20% 11 (55) 5(25) Not reported 6 Not reported Not reported Not reported
Armus et al. (81) 8 6 (75) 2(25) Not reported 5 4 (80) Not reported Not reported
Rook et al. (82) 1 1 (100)| 0 Not reported
Total 92 40 of 70 (57} 18 (20) Not reported 55 24 of 41 (59) 11 (20)

* Pathologic documentation not required.

T Number in parentheses is often cited by authors, but actual patient numbers are first.

1 Many patients received other therapies.

§ Undefined because all patients who had a partial response also received other therapy

| Interferon also given.

Reproduced with permission from the American College of Physicians, From: Bunn PA, Jr., Hoffman SJ, Norris D, Golitz LE,
Aeling JL. Systemic therapy of cutaneous T-cell lymphomas (mycosis fungoides and the Sezary syndrome). Annals of Internal

Medicine 1994; 121(8): 592-602 (17)

Bunn et al. concluded that ECP should be regarded as experimental until convincing data demonstrating
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efficacy is published. (17)

Methodological limitations with the review by Bunn et al. included:

» Theauthors do not report amethod for assigning validity (or quality) to the studies assessed.

» Theauthors do not state how the papers were selected for the review

» Thedatawere extracted without making any judgments on the response criteria used in a study, or the
patient numbers.

The Centre fore Reviews and Dissemination (University of Y ork, UK) provided the following comments

regarding the review by Bunn et a. (17)

» Thedatain the review were primarily case series and have not been assessed for comparability of
diagnosis, disease stage and other prognostic factors.

» Thedefinitions of partial and complete response are not standardized.

» More RCTs are required to assess effectiveness.

Comment About Results of the Catalan Health Technology Assessment: How are
Erythroderma and Sezary Syndrome Defined?

The International Society for Cutaneous Lymphomas provided the following hematol ogical staging of
CTCL. (21) Generally, thereis alack of consensus about defining SS. (21)

BO Erythrodermic MF
Bl >5% atypica cells + clone (PCR or Southern Blot Analysis)
OR
>20% atypical cells without clone
B2  Sezarycells>1x10°L™*
OR cytogenetic clone
OR absolute lymphocytosis + clone
OR CD4/CD8 ratio>10 (due to increased population of CD4+ cells)
OR circulating cells with aberrant phenotype

Aninconsistency noted in the literature is how erythrodermais defined. (5) The term erythrodermic
CTCL includes patients with typical MF who then become erythrodermic (erythrodermic MF) and
patients who present with erythroderma and are found to have atypical cellsin the peripheral blood (SS).

(%)

Russell-Jones noted that since the term erythrodermic CTCL was coined, there has been atendency to
regard SS as an advanced form of MF without regard to its clinical and biological characteristics. (5)
Patients with erythrodermic MF may or may not develop hematol ogical involvement while some patients
who fulfill the clinical criteriafor adiagnosis of SS may only have areactive erythroderma with activated
T cellsin the peripheral blood resembling small SS cells morphologically. Atypical circulating Sezary
cells are not unique to SS but may be found in normal in individuals and in patients with a variety of
benign inflammatory dermatoses. Thus patients may fulfill the criteriafor SS but have areactive
lymphocyte population rather than neoplastic Sezary cells. (22)

Sezary cells may resemble activated lymphocytes. Both large and small variants have been described.

(22) The presence of large Sezary cells (>14 um) is seen only with malignant disease, so a diagnosis of
erythrodermic CTCL can be made with certainty. (22) However, the small and medium sized variants can
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be difficult to distinguish from normal lymphocytes. M orphologic interpretation may be subjective and
susceptible to interobserver variability.

Diagnosis may be best confirmed by demonstrating a clonal population of T cellsin the peripheral blood
(e.g., using T cell receptor [TCR] gene analysis). (5;22) For example, patients who are negative may
have areactive erythrodermarather than a T cell lymphoma/leukemia. Such patients can be designated as
having nonclona SSand require follow-up to establish their true status.(5;22) Therefore TCR analysis of
peripheral blood could be important in evaluating patients with erythrodermic CTCL since it can clarify
whether patients with erythrodermic MF have hematological involvement and will identify patients with
nonclonal SS. (5)

If the therapeutic benefit of ECP depends upon the presence of a neoplastic population of T cellsin the
peripheral blood, then patients with erythrodermic MF who do not have hematol ogical involvement may
be unresponsive to ECP. Similarly, patients with nonclonal SS may confound studies reporting response
rates and survival datawith ECP. (5)

How is Erythroder ma Defined? - Response Rates

Russell-Jones reviewed 7 of the largest published studies reporting response rates with ECP. Most
patients in all studies had erythrodermic CTCL. However, 2 of the 7 studies reported response rates
separately for erythrodermic patients.

In all studies, a partial response was defined as >50% improvement in skin scores. The definition of a
complete response varied from >75% improvement to complete clearance. Russell-Jones noted that
complete clearance of SSisdifficult to achieve.

Complete response rates for ECP in erythrodermic CTCL were relatively consistent with arange of 14-
26%. However, there were larger differencesin PR rates. Heald et a. (23) reported a partial/minor
response of 53% with an overall response rate of 79% in 19 patients with erythrodermic CTCL. Edelson
et a. (9) reported that 83% of erythrodermic patients achieved a minor response or better. However,
Russell-Jones et al. (24) reported 53% of patients achieving a minor response or better. Vonderheid et
al.(25) reported a complete/partia response rate of 33%.

Such differences could be attributed to biological variability as well as:

» Duration of treatment in studies. Duvic et al. (26) reported a mean response time of 10 months.

» Interval between diagnosis and initiation of treatment with ECP. These details are not provided in all

the studies.
0 Thelongest interval between diagnosis and treatment (30 months) was reported by

Gottlieb et al. (27) in association with one of the highest response rates (complete/partial
response rate of 71%). Since the median survival of patients with SSis 30 months, this
may suggest a biasin patient selection such that only those patients with afavourable
prognosis survive long enough to receive ECP treatment.

How is Erythroderma Defined? - Survival Data

The 29 erythrodermic patients studied by Heald et al. (28) represented a follow-up of the origina cohort
of Edelson et a. (9) The authors reported a median survival of 60 months compared with historical data
indicating a median survival of 30 month in patients not treated with ECP. However, only 11 of the 37
original patients were known to have a peripheral blood T cell clone. It isnot reported if these 11 patients
were al erythrodermic, nor the status of the other 26 patients. 1n 1996, Gottlieb et al.(27) reported a
median survival of over 100 monthsin 28 patients with CTCL. However, at least 4 of these patients had
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patch or plaque stage disease which makes comparison with other series more difficult. The data on
clonality areincomplete: 13 patients were not tested and 9 of the remaining 15 had peripheral blood T
cell clones.

Zic et al. (29) reported amedian survival of 96 months; 15% of patients (3 of 20) were erythrodermic. No
controls were included in this study so it is difficult to determine the expected survival and whether it had
been prolonged by ECP. Vonderheid et . (25) reported a median survival of 36 monthsin 36 patients
treated with ECP, but this was from the start of ECP therapy and 31 of the 36 patients had >10%
circulating Sezary cells. Fraser-Andrews et a. (30) reported a median survival of 39 months (range 3-
138) in 29 patients with SS. This was not significantly different from a median survival of 22 monthsin
the nonECP treated group (n=8) or of 27.5 months (range 12-67) in the historical controls treated before
ECP was available (n=7). Comparison of both control groups to the ECP group did not produce a
statistically significant result.

Vonderheid et a. (25) treated patients with immunomodul atory agents plus ECP. It is difficult to know
how much of the clinical benefit related to the immunomodulatory agent and how much to ECP plus the
agent. For example, Dippel et a. (31) reported 19 patients with advanced CTCL all of whom had clinical
and histological evidence of lymph node involvement. Thiswas cleared in 6 of 9 patients who received
ECP plusinterferon alpha, compared with 1 of 10 treated with ECP alone. (31) It is unknown if
improvement was confirmed histologically. Only 3 of the 19 patients were erythrodermic whereas 6 had
skin tumours; Russell-Jones suggested that thisis not a clinical situation where one would expect ECPto
have a significant benefit. It could be argued that most of the therapeutic effect came from the interferon
alpha (5)

Overal, Russdll-Jones states that these issues can only be resolved with RCTs with particular attention to
patient selection and entry criteriafor CTCL, similar to other disease areas. (5) Russell-Jones suggests
that erythrodermic CTCL should be studied separately from other stages of the disease and patients
should be gratified on the basis of previous chemotherapy. (5) Furthermore, patients with SS should be
defined by the presence of a T cell clonein the peripheral blood. (5)

An Ontario expert in the field stated that in Ontario, the definition of SSincludes assessment for a clona
population of T cellsin the peripheral blood.

Discriminating Between Erythroder mic Cutaneous T-Cell Lymphoma and Reactive Erythroderma

Russell-Jones (21) suggested an algorithm designed for discriminating between reactive erythroderma and
patients with CTCL who present with erythrodermic disease. They suggest that if a clinician isfaced with
a patient whose chronic erythrodermais of unknown etiology, then there are 3 key procedures which will
determine the correct diagnosis. biopsy of lesional skin, analysis of peripheral blood, and lymph node

biopsy.

For example, if a skin biopsy demonstrates the typical histological features of CTCL with atypical
lymphocytes and/or epidermotropism, then the diagnosis of erythrodermic CTCL is established. (21)
However, it has been suggested that one-third of biopsies even from patients with established
erythrodermic CTCL are nondiagnostic. (32) TCR gene analysisisimportant if the histology is
nondiagnostic and T cell immunostaining is uninformative. The vast mgjority of patients with
erythrodermic CTCL will show a clonal population of T cells, but due to the marked inflammatory
component, the analysis may be nonclonal. Either way, it isimportant to correlate the skin findings with
the result of TCR gene analysis of peripherd blood. If thesameT cell cloneis present in skin and blood,
then that provides strong evidence for e diagnosis of erythrodermic CTCL. (21)
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Updated Summary of Findings — Cutaneous T-Cell Lymphoma

A tabulated summary of the studies published since the Catalan health technology assessment is presented

in Appendix 2. The Catalan assessment did not attempt to stratify patients according to type of CTCL,
treatment resistance, periphera T cell clone requirement upon study entry, or type of concomitant
therapy. Asaresult, the Medical Advisory Secretariat also reexamined the studies that were included in
the Catal an assessment in an attempt to stratify studies according to these criteria.

Studies Including Patients Having Refractory Cutaneous T-Cell Lymphoma, Peripheral T

Céll Clonality and No Concomitant Therapy

No studies were identified that fulfilled all these inclusion criteria

Studies Including Patients Having Peripheral T Cell Clonality and No Concomitant
Therapy

In order to meaningfully assess studies with some commonality in their inclusion criteria, it was decided

to stratify the inclusion criteria by removing the requirement for patientsto have refractory CTCL.
Therefore, the following set of inclusion criteria were used.
o All patients must have: 1) peripheral T cell clone; 2) no concomitant therapy administered
with ECP (e.g., TSEB).
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Two studies were identified, Child et al. (33) and Evans et a. (34) The following is a summary and
critique of these studies.

Child et a. (33) conducted a prospective randomized crossover trial (N=16) to examine the efficacy of
PUVA and ECP in the treatment of patients with T2 plaque stage (Stage 1B) MF who had a detectable
peripheral blood T cell clone, but no lymph node involvement. (33) No patient had received active
treatment (other than topical steroids and emollients) within 3 months of commencing the study.

Between 1998-2000, 16 patients (median age 68 years, range 37-80 years) were randomized to receive
either PUV A twice weekly for 3 months followed by ECP once monthly for 6 months at relapse or vice
versa. Response was assessed by monthly skin scores and peripheral blood T cell clonality. Ten patients
had previoudly received PUV A as part of their disease management but none had been treated with ECP.

Initially a sample size of 20 was thought to produce adequate information for statistical analysis. Interim
analysis after recruitment of 16 patients showed statistical significance and therefore the study was
stopped (no further details of the interim analysis were reported). In total, 10 patients were randomized to
Group 1 (PUVA twice aweek for 3 months; after a washout period of 3 months or at disease relapse they
were treated with ECP once a month for 6 months) and 6 patients to Group 2 (ECP once a month for 6
months, followed by PUV A twice aweek for 3 months after washout). The authors do not provide details
asto why there were an uneven number of patientsin each of the study arms or why PUV A was not
administered for 6 months, similar to ECP).

Skin scores were carried out a monthly (PUVA) or 2 monthly (ECP) intervals throughout treatment. The
same assessor examined al patients at each visit to ensure not interobserver variation. The sum of al the
lesions was calculated to give the total skin score.

Eight of the original 16 patients completed the study. Four patients dropped out (2 prior to starting
treatment, 1 became mildly hypotensive during ECP and felt unable to tolerateit, 1 due to disease
progression). The other 4 patients completed the first arm of the study but were subsequently withdrawn
as the study was halted following interim analysis.

There was areduction in skin scoresin all patients during PUV A but with ECP skin scores remained
stable or increased. In 8 patients who completed the study, 3 months PUV A was significantly more
effective at clearing skin disease than 6 months of ECP (differencein skin score 113; confidence interval
[CI] 42-184, p=0.002). T cell clones were detected in the peripheral blood both before and after PUVA
and before and after ECP. None of the patients had circulating SS cells at any time during the study.

Child et al. stated that since none of the patients who had completed the study gained any benefit from
ECP (confirmed by interim statistical analysis), the study was terminated prior to the final 4 patients
completing both arms.

Followup to August 2000

Of the 8 patients who completed the study, one remained in clinical remission 14 months after completion
of PUVA, 4 had active plague stage disease that remained responsive to PUV A, 1 developed metastatic
adenocarcinoma (primary site unidentified), 1 developed SS and 1 waslost to follow-up.

Of the 8 patients who did not compl ete the study, 2 remained in complete clinical remission following
UVA, 1 patient with progressive disease responded to treatment with TSEB, 3 had active plague stage
disease, and 2 died of their disease.

29




The authors reported that PUV A was well tolerated other than nausea secondary to ingestion of oral
psoralen. One patient withdrew from the study because he was unable to tolerate ECP due to hypotension
during the procedure and a second patient had one cycle terminated due to poor venous access.

Limitations to the study by Child et a. (33) include:

» Unclear reporting of biometrics and results.

» No patient received active treatment (other than topical steroids) within 3 months of commencing the
study. What was the definition of active treatment? Were topical steroids allowed during thetrid,
and who used them? This may have affected the skin scores.

Small sample size (8 of the origina 16 completed the study).

10 patientsin the study were known to have previously recei ved/responded to PUVA.

What corrections were made for pretreatment skin scores?

Relevance of improvement of skin scores, yet presence of T cell clonality after treatment for both
groups is unclear.

Was the skin score assessment blinded?

1 skin score assessor was used.

Intent to treat (ITT) analysis was not discussed.

Details about the interim analysis?

ECP was administered once month. Conventional treatment is usually 2 consecutive days a month.
Why were skin scores measured monthly for PUVA and at 2 monthly intervals for ECP?

VVVVVYYV VVYVVY

m Evanset a. (34) retrospectively analyzed 23 patients (mean age 69.3 years, range 43-83) with SS
(defined by erythroderma, more than 10% circulating atypical mononuclear cells and peripheral blood T
cell clone) undergoing monthly ECP as the sole therapy for up to 1 year.

Five patients had previoudy undergone intravenous chemotherapy and 5 others had received oral
chemotherapy. All systemic treatment had been discontinued at least 6 weeks before ECP was started.
The same treatment protocol was used in al patients. Patients had been given ECP as the sole systemic
therapy on 2 consecutive days each month for at least 6 months.

Patients were assessed before therapy and at 3, 6, 9 and 12 months after initiation. Skin score was
recorded at each time point. Responders were defined as those who achieved at |east a 25% reduction in
skin score from baseline and nonresponders were defined as those who did not. Peripheral blood samples
were a so taken and analyzed for tota white cell count, lymphocyte count, CD4 count CD8count and
Sezary count.

Twenty-three patients completed 6 months of ECP, and 8 (35%) were classified as responders at this
stage. Twelve patients completed 12 months of ECP without adjuvant therapy and 8 of these were
responders at this stage. Details of the patients who did not complete 12 months were not reported.
Overall, 13 of the 23 patients who entered the trial were responders at 3, 6, 9, or 12 months.

The cohort showed a significant reduction in skin score (p=0.001) during treatment with ECP. Reduction
in skin score was positively and significantly associated with a reduction in the Sezary count as a
percentage of total white blood count (p=0.03). Positive but not statistically significant correlations were
found between reduction in skin score and reduction in absolute CD4 count (p=024), CD8 count (p=.085)
and absolute Sezary cell count (p=0.082).

Neither the absolute change in total white cell count, lymphocyte count, CD4 count, CD8 count or
absolute Sezary count was significantly different between responders and nonresponders at 6 months.

Previous administration of chemotherapy was not associated with responder status. Ten patients had
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undergone prior chemotherapy and 6 were classified as responders. Other clinica parameters such as
lymphadenopathy and presence of coexistent tumours were not related to responder status.

The only baseline variable that significantly predicted responder status at 6 months was the baseline
Sezary count as a percentage of total white cell count. A 1% increasein the Sezary count as a percentage
of total white cell count as baseline was associated with an odds ratio of 1.07 of becoming a responder
(p=0.02) a 6 months. None of the parameters was significantly associated with responder status at 12
months, though again the numbers were small.

Limitations to the study by Evans et al. included:

o Retrospective case series.

e Small ssmplesize.

e Consecutive patients?

o No detailsregarding patient dropouts — only 12 patients completed 12 months of treatment. Where

did the others go?

Blinded skin assessment?

e The cohort showed a significant reduction in skin score (p=0.001) during treatment with ECP (at how
many months?).

e Unknown if active topical treatment was discontinued or comparable among patients. Thisis
important considering skin scores were the outcome measured.
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Studies Including Patients Having Peripheral T Cell Clonality and Concomitant Therapy

In aretrospective study of 44 patients with SS, Fraser et a. (30) compared survival in patients treated
with ECP with that of patients treated conventionally at the sameinstitute. All patients had evidence of a
peripheral blood T cell clone. The methoxsalen was given orally to most patients (n=35) and 9 patients
had methoxsalen added directly to the leukocyte bag.

Twenty-nine patients received ECP (group 1); 15 patients did not receive ECP, 8 patients when ECP was
available at the authors’ ingtitution (group 2) and 7 before ECP was available (group 3 — historical
control). Forty-three of the 44 patients received other conventional treatments. The median survival from
diagnosis of SSwas 39 monthsin group 1, 22 monthsin group 2 and 27.5 monthsin group 3.

The median (range) survival of group 1, 2 and 3 was 39 (3-138), 22 (41-51) and 27.5 (12-67) months
respectively. Figure 2 shows the survival in Groups 1 (ECP), Group 2 (no ECP) and Group 3 (died before
ECP). Cox regression analysis comparing the 3 groups did not show any significant difference in survival
in the patients treated with ECP after correcting for age, sex, and initial Sezary cell count.

Groups 2 and 3 were combined to increase numbers in the non-ECP treated patients and the median
survival was 26.5 months.  Cox regression analysis showed no significant difference between the groups
after correcting for age, sex, and initial SScell count (hazard ratio 0.56, 95% CI 0.26 to 1.17, p=0.12.
Figure 3 shows the survival in Groups 1 (ECP) and Groups 2 and 3 combined (no ECP).

Figure 2: Survival in Groups 1, 2, and 3 (Kaplan Meier Analysis).
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Used with permission. Fraser-Andrews EA, Seed PT, Whittaker SJ, Russell-Jones R. Extracorporeal photopheresisin Sezary
syndrome: no significant effect in the survival of 44 patients with a peripheral blood T cell clone. Archives of Dermatology
1998; 134: 1001-1005. Copyright © 1998 American Medical Association. All rights reserved.
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Figure 3: Survival in Group 1 Compared With Groups 2 and 3 Combined (Kaplan Meier

Analysis).
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Used with permission. Fraser-Andrews EA, Seed PT, Whittaker SJ, Russell-Jones R. Extracorporeal photopheresisin Sezary
syndrome: no significant effect in the survival of 44 patients with a peripheral blood T cell clone. Archives of Dermatology
1998; 134: 1001-1005 . Copyright © 1998 American Medical Association. All rights reserved.

Limitations to the study by Fraser-Andrews et a. included:

>
>
>
>
>
>
>

Retrospective case series design.
Consecutive patients?

Historical controls.

Concomitant therapy.

Small sample size.

Unbalanced controls.

Death from any cause.
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Studies Including Some Patients Having Peripheral T Cell Clonality and Concomitant
Therapy

Vonderheid et al. (25) examined 36 patients who where all treated with ECP for at least 12 weeks. The
median duration of disease was 7 years. The clinical manifestations were heterogeneous: 28 patients had
generalized or nearly generalized skin involvement manifested as diffuse erythema or dermatitis.

Blood samples were used to screen patients for evidence of blood involvement by counting Sezary cells
and flow immunophenotyping. Although the presence of more than 15 Sezary cells per 100 lymphocytes
on smears was used to detect circulating malignant cells, blood involvement was not considered to be
documented unless:

1. Flow immunophenotyping of blood lymphocytes showed evidence of a CD4+ T cell population with
aberrant loss of markers normally expressed on mature T cells; or

2. Molecular genetic studies showed evidence of a clonal rearrangement of the T cell receptor gene; or
3. A chromosomally abnormal T cell clone was found in the blood.

Blood involvement was shown in 28 of 36 (78%) patients before the start of ECP.
All patients received oral methoxsalen.

Most patients were treated with ECP aone or in combination with low dose interferon. Four patients
received ECP for maintenance after other treatments were given.

For erythrodermic patients, the overall status of the skin was based on the extent of skin surface
involvement and the discernible severity of inflammation (erythemaintensity, edema and degree of
scaling/fissuring of the skin) [subjective]. Erythemaintensity was compared with an Erythema Scale
(progressive layering of Kodak red filter film). The scale provided “E scores’ on most patients (patients
with dark pigmentation could not be measured) that ranged between 0 (normal skin hue) and 60 (deep red
colour). For patients with no erythroderma, the overall skin status was judged form the extent of
involvement and the average degree of infiltration among patch, plagque or tumour lesions on the skin.

Blood samples were al so taken to determine the Sezary cell count.

Treatment responses using an overall assessment of skin status, lymph node size and Sezary cell counts
relative to baseline were categorized according to a6 point scale:

0=no disease detectable

1=disease manifestation much improved

2=disease manifestation somewhat improved

3=no significant change

4=disease manifestation somewhat worse

5=di sease manifestation much worse

Relative global response scores of 0, 1 and 5 that lasted 4 or more weeks corresponded to the definition of
clinical complete response, partial response and disease progression respectively.

Global severity scores of 0 or 1 lasting at least 4 weeks occurred in 12 (33%) patients. Five patients
attained a clinical complete response and the duration ranged from 12 to more than 172 weeks (median
>68 weeks) (one patient from ECP aone, one after interferon awas added to ECP, one after palliative EB
was given after the sixth ECP session, and 2 from initial radiotherapy followed by ECP to maintain the
response). The other 7 patients had partial responses lasting 4 to 52 weeks (median 12 weeks) (2 from




ECP alone, 1 frominitial radiotherapy followed by ECP, and 4 patients from ECP combined with
nitrogen mustard ointment, methotrexate, interferon or a combination of these therapies). In 4 of these
patients ECP was discontinued because of disease progression. Relatively stable disease during ECP
occurred in 11 (31%) patients and ECP was stopped because of progressive diseasein 1 patient. The
remaining 13 patients exhibited steadily progressive disease despite ECP.

The median survival for all patients from the start of ECP was 36 months.
Sezary cell count was not reported for patients post-treatment.

Limitations to the study by Vonderheid et a. included:

» Concurrent treatment

» Themain goa of the study was to determine the utility of serum interleukin 2 receptor as atest in
monitoring of patients with advanced CTCL.

» Blinded skin score assessment?
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In a prospective pilot cohort study, Quaglino et al. (35) examined the clinical efficacy of fludarabine
monophosphate (FAMP) monochemotherapy in advanced CTCL and to evaluate if the sequential
association of ECPto FAMP in selected patients may improve the response rate and or lengthen the
remission duration.

Forty-four CTCL patients (17 SS and 26 MF, stage |I1B-1V or with peripheral blood involvement: 1 MF
associated with lymphomatoid papul osis) were enrolled from 1995-2002. SS diagnostic criteria consisted
of:

Erythroderma nd periphera lymphadenopathies

Peripheral blood involvement with circulating Sezary cells

Cutaneous hiopsy proven CTCL confirmed by the finding of aclona T cell receptor gene

Eligibility criteria consisted of:
>18 years
stable 11B-1V according to the TNM staging or presence of peripheral blood involvement
Eastern Cooperative Oncology Group performance status 0-2
Adequate bone marrow function
Normal hECPatic/renal and pulmonary functions
Twelve patients (7 MF and 5 SS: 27.3%) were previously untreated while 13 (9 MF and 4 SS:
29.5%) were previoudy treated with polychemotherapy. The remaining 20 patients underwent
PUVA. Low doseinterferon or thymopentin.

All patients received FAMP 5 days monthly. A first response eval uation was carried out after 2 full
cycles. Responding or stable disease patients were treated until progression for up to 8 cycles (mean
number of cycles per patient, 5: range 2-8). Nineteen patients (43.2%) underwent ECP after FAMP was
discontinued. For MF patients, ECP was performed in 2 patients with erythrodermic disease, in 4 with
peripheral blood involvement (1 stage Ib, 1 stage I1b and 2 stage IV) and in the patient with MF
associated with LyP. ECP was not performed in 5 SS patients (3 developed rapidly progressive disease
after FAMP and their clinical conditions worsened and 2 achieved along standing CR after FAMP).
Patients were considered members of the combination FAMP-ECP group when they received at least 6
ECP courses. Theinterval between FAMP and ECP did not exceed 6 months (median 3.1 months: range
2-6).

Response rate was based on the measurement of clinicaly apparent disease in the skin, lymph nodes and
peripheral blood according to the pretreatment staging.

After amedian follow-up of 4.2 years (range 6 monthsto 7.5 years), al 44 patients were evaluable for
response. The overal response rate (RR) to FAMP evaluated before starting ECP was 29.5% (13/44); a
higher RR was obtained in SS (35.3%) than in MF patients (25.9%). According to the pretreatment
group, the RR of the FAMP-ECP group (63.2%) was significantly higher than that of the FAMP
monotherapy group (24%, p=0.021).

No statistically significant difference was found in time to progression (TTP) or survival by therapy
group. The median overall survival was 19.3 months (range 3-91+ months) with a5 year overall survival
of 23.4%. The median survival of MF patients was 30.1 months (range 3-73) and for SS patients was 17
months (range 3-91). The TTP of the FAMP-ECP group was higher (median 13 months, range 3-91) than
that of the FAMP only group (median 7 months, range 2-83); this was not statistically significant. No
difference in survival was found between FAMP treated (median 25.5 months; range 2-84) and FAMP-
ECP treated patients (median 20.1 months; range 8.5-91).
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The main toxicitiesin the study were related to FAMP. Two ECP patients showed transient hypotension
during treatment.

Limitations included:

» Low number of patients

» Nonrandomized patient accrual.

> ECPinclusion criteriain the ingtitutions changed over the course of time. Once it was given only to
SS patients with active disease, while the criteria at the time of publication included erythrodermic
MF, MF with periphera blood involvement and LyP patients. In addition, ECP has been given as
maintenance treatment after chemotherapy induced remissions.

> Theauthors stated “Even if the low number of patients treated and the nonrandomized patient accrual
do not allow usto reach definite conclusions, we do, however, fed that the response rateincreasein
the selected group of advanced CTCL patients treated with the combined FAMP-ECP schedule could
well be the basis for the planning of randomized multicentre trials on larger groups of patientsto
investigate further these promising preliminary results.” (35)

Using a retrospective study design over a 14-year period, Suchin et a. (36) examined the efficacy of
combination therapy for 47 consecutive patients with CTCL. Most patients had advanced disease at the
time treatment was initiated: 32 (68%) of the 47 patients had stage |11 or IV disease; 42 (89%) of the 47
patients had peripheral blood involvement as determined by the presence of more than 5% atypical cells
detected by....analysis of peripheral blood buffy coats. Most patients had analysis performed on
peripheral blood for the cell surface markers CD3/4/7 and 8 and/or analysis of the T cell receptor geneto
determine whether a clonal population of T cells was present.

A complete response to therapy was defined as the regression of all evidence of disease for at least 3
months, including skin disease, disappearance of Sezary cells from the peripheral blood if present before
therapy and achange in the clonal population of T cells. Therefore, patients who did not have clona T
cells measured and did not have Sezary cells before therapy could have been classified as having a
complete response based on skin surface area alone. A partial response was designated as at least a 50%
reduction in skin surface area involvement and in numbers of circulating Sezary cells. Therefore some
patients who did not have clonal T cells measured could have been classified as having a partial response
based on skin surface areaaone. Patients who experienced less than 50% clearance of skin and
peripheral blood disease were classified as nonresponders.

Some patients received courses of local gammairradiation to cutaneous tumours or lymph nodes and/or
focal treatment to affected skin with topical chemotherapeutic agents or topical steroids and/or concurrent
treatment with PUV A or UVB irradiation. The authors stated that “ since these forms of therapy do not
produce systemic immune enhancing effects, they were not considered forms of adjuvant therapy.” (36)

Thirty-one (66%) of the 47 patients received combination therapy compared to 15 (34%) patients who
received ECP monotherapy. At baseline, differences between the 2 groups were statistically significant
for the mean CD4+/CD8+ratio (p=0.006). Although there appearsto be atrend toward higher Sezary
counts seen in patients who received combination therapy, there was no statistically significant difference
noted (p=0.18).

All 47 patients received a minimum of 6 months of ECP. Some of the patients received focal treatment
with topical nitrogen mustard or carmustine (n=35), topica steroids (n=43), gamma irradiation (n=11),
PUVA (n=5) or UVB (n=1) treatment.

Theclinical response by therapeutic group isshown in Table 4. Twenty-six of the 31 patientsin the
combination group experienced either a complete or partia clinical response. Of the 16 patients who
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received ECP monotherapy, 12 (75%) had a positive response.

Table 4: Clinical Response by Therapeutic Group

Response Combination  ECP Monotherapy P value
Therapy (n=16)
(n=31)
Complete 6 (19) 6 (38)
Partial 20 (65) 6 (38)
Total Response 26 (84) 12 (75) 0.47
No response 4(13) 3 (19
Progression 1(3) 1(6)

Used with permission. Suchin KR, Cucchiara AJ, Gottleib S, Wolfe JT, DeNardo BJ, Macey WH et al. Treatment of cutaneous
T-cell lymphoma with combined immunomodulatory therapy: a 14-year experience at a single institution. Archives of
Dermatology 2002; 138(8):1054-1060 Copyright © 2002 American Medical Association. All rights reserved.

Patients with late stage (111 and 1V) disease experienced a median survival of 55 months (4.6 years) versus
patients with early stage (I and 1) disease had a median survival of 92 months (7.7 years), p=0.03.

The median survival of for the patients undergoing combination therapy was 74 months (6.2 years)
whereas the median survival for the monotherapy group was 66 months (5.5 years), p=0.51.

The authors stated that none of the patients experienced greater than grade | toxic effects according to the
common toxicity criteria of the National Cancer Institute.

Limitations to the study by Suchin et a. included:

» Documented T cdll clonality was not an inclusion criterion for all patients.

» Sezary cells may resemble activated lymphocytes. Both large and small variants have been
described. (22) Large Sezary cells have been reported previoudly in association with CTCL. (22)
However, the small variant can be difficult to distinguish from normal lymphocytes. (22)
Morphologic interpretation is subjective and susceptible to interobserver variability. (22) The study
by Suchin et al. was retrospective over a 14 year period.

» Theauthors stated that “present criteria for receiving ECP included extensive skin involvement and
more than 5% circulating Sezary cells detected on buffy coat analysis. However, when ECP wasin
its early development, patients with any stage of cutaneous disease with or without peripheral blood
involvement were digible for treatment. Responses in some of these early patients areincluded in the
present study and served to establish the current treatment criteria”

» Unknown how many patientsin each group received therapy that were not considered forms of
“adjuvant therapy” by the authors.

» Some patients without Sezary cell count/T cell clonality may have been considered responders by
skin score alone. Thisisimportant considering some topical treatments were not considered
“adjuvant therapy”. The topical treatments alone may have changed the skin scores.

» “...further investigation is needed to better establish the effectiveness of multimodality biologic
response therapy for the treatment of CTCL...".

» Comparison to historical controls.

Studies Including Some Patients Having Peripheral T Cell Clonality and No Concomitant
Therapy

Stevens et . (37) reported a case series of 17 patients who received ECP asfirst line treatment for SS

(n=15) and erythrodermic MF (n=2). Although the study by Stevens et a. did not require al patients to
have T cell clonality the authors reported T cell clonality for 14/15 SS patients. Significant blood
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involvement was documented in the 15 patients with SS: 14 showed positive findings for clonality in the
peripheral blood as shown by TCR analysis.

The procedure was performed on 2 consecutive days twice monthly for the first 2 months and monthly
thereafter. Patients who maintained a complete remission for 1 year continued treatment every other
month.

Four of the SS patients were moribund on presentation and underwent only 1 to 2 cycles of ECP (died
within the first 2 months of therapy). For al 15 SS patients, the median surviva was 34 months (similar
to the survival of SS patients reported in the literature). The median survival was 56 months for the
remaining 11 patients with SS.

The 2 MF patients were not included in the survival analysis. One of them was in complete remission at
the time of manuscript writing, and the other died after 39 months of ECP, secondary to chronic
obstructive pulmonary disease.

No major adverse effects were noted during the course of ECP.

Limitations to the study by Stevens et al. included:

Unclear if study was retrospective or prospective

Small sample size.

All patients received oral methoxsalen.

Emphasis on the results for the 11 patients rather than the full sample size of 15 patients.

Patients were said to have had ECP asinitial therapy, but no discussion was provided asto if the
patients received concomitant therapy.

The authors make claims without evidence to support their beliefs. E.g., “We do not view ECP as
salvage therapy; therefore, we do not believe that including results from moribund patientsis
appropriate.” (37) In addition, “However, we believe that the benefit of ECP accrues over months of
treatment.....thus exclusion of moribund patientsis appropriate.” (37)

>
>
>
>
>
>

Studies Including Patients Having Refractory Cutaneous T-Cell Lymphoma and No
Concomitant Therapy

In 1987 Edelson et a. (9) reported outcomes of 41 patients with CTCL who were treated with ECP.
Thirty-three patients had generalized erythroderma, 8 had localized plaques, and all had diagnostic skin
biopsies and circulating atypical mononuclear cells. Studies of disease status included histologic
evaluation of peripheral lymph nodes and identification of clona rearrangements of the T cell receptor
genes of blood and lymph node lymphaocytes.

M ethoxsalen was administered orally and an earlier version of the device, the UVAR |, was used which
had a treatment time of 6 to 7 hours (irradiation was not started until all buffy coat collection was
complete). Sincethetria of Edelson et al., the UVAR Il system has been used in studies (e.g., Heald et
al. (23) ) which has atreatment time of 3 to 4 hours. (23)

Patients received adjunctive therapy; this was limited to 1% hydrocortisone.(23)

The main outcome was skin response. A minimally successful skin response was defined as a 25%
reduction in the baseline overall skin lesion score maintained for 4 consecutive weeks.

Four patients withdrew voluntarily before reaching aclinical endpoint. No further information about the

patients was reported by the authors. Twenty-eight of the remaining 37 patients had either not responded
to a course of systemic chemotherapy or had subsequently had arelapse, as had the other 9 patients given
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EB radiotherapy, topical mechlorethamine or methoxsalen photochemotherapy directed at the skin.

On the basis of skin scores, 27 patients were judged to have had a positive response to treatment (the
mean [SD] time to a positive response was 22.4 [9.6] weeks).

Twenty-four of the 29 patients with exfoliative erythroderma responded to the treatment compared to 3 of

8 patients with more localized plagues and tumours.

Limitations to the study by Edelson et a. included:

» Unknown if the patients were enrolled consecutively.

» Thefour patients who withdrew were excluded from subsequent data analyses.

» No details regarding the extent of treatment resistance of the 28 patients (how many different prior
treatments, duration). Heald et d. reported that the cohort “included patients who had failed at least
one conventional modality.”

» According to the authors, “...this study is a preliminary step in the development of clinically
efficacious treatments of blood by photoactive drugs and the follow-up period is too short to reveal
the long-term effect of photochemotherapy on the natural course of CTCL.”

» Were any of the patients on any concurrent therapy during thetrial? Y es— unpublished literature
from the manufacturer stated that patients concurrently received systemic and topical therapy during
thetrial.

» Blinded assessment of skin scores?

Heald et a. (28) followed up the 29 erythrodermic CTCL patients who were originally studied by Edelson
et a. (9). According to the authors, 6 of the 29 erythrodermic CTCL patients had a complete remission.
Another 6 patients had more than 50% improvement of skin scores and 5 patients had either no change or
deterioration of their skin status. The remaining patients had an improvement in skin score associated
with a“variable improvement in the quality of life.” The authors did not discuss or report any
standardized and validated quality of life scale used to determine the quality of life outcome.

Survival statistics were calculated by the actuarial or life-table method. Two patients were lost to follow-
up. The median survival of the erythrodermic CTCL patients was 60.3 months from the time of
diagnosis. From the time that ECP was initiated, the median survival was 47.9 months. The range was
not reported.

Four of the 6 responders maintained complete remissions. Five patients had no response to therapy. Of
these patients, one elected to continue ECP and was still aive at the time the manuscript was written. The
other 4 responders died. Cause of death was not reported. ECP was continued for the remaining 18
patients with intermediate responses. Nine of the patients were continuing mai ntenance therapy with
monthly ECP at the time the manuscript was written. The outcomes of the other 9 patients with
intermediate responses were not reported.

The authors stated that the largest series comparable to that reported by Heald et d. is 42 patients with
“generalized erythema’ in CTCL. (38;39) Inthose historical controls from 1979 and 1981, the median
survival was 30 months. (38;39) Another report from 1988 that reviewed tumour registry data noted that
Sezary syndrome (not defined) had a median survival of 2.6 years from diagnosis. (40)

Limitations to the study by Heald et al. included:

Limitations to the study by Edelson et al.

Definition of an intermediate response?

Details of the causes of deaths?

No details about the outcome of non-erythrodermic CTCL patients?

VVVY
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» Blinded assessment of skin scores?
» Comparison to historical control groups.

Heald et al. (23) examined the skin scores of 32 CTCL patients who received ECP. It isunclear if these
were the same patients who received ECP treatment in Edelson et a. (9) The device was different,
however, it isunknown if some of the same patients received treatment with the newer device. Oral
methoxsal en was administered to the patients.

There were 3 groups of patients: erythroderma (n=22), tumour stage (n=9) and those with widespread
disease in relapse for more than 1 year after therapy (n=3). The majority were of patients were those with
erythroderma receiving photopheresis astheir first line of therapy (n=19). Skin responses were graded
into 3 categories. patients clearing either 75% of their surface involvement; patients involving more than
25% of their involvement but less than 75%; and those with less than 25% involvement.

Adjunctive therapy was considered for patients with responses that were incomplete (stable but not
acceptable improvement in response to ECP).

Twenty-two patients with erythroderma were treated; 19 of these had ECP asthefirst line therapy. Five
of the patients cleared over 75% of their skin involvement. Ten patients cleared 25% to 75% while 4
patients had less than 25% improvement.

The preliminary results of treating tumour stage disease with ECP al one showed that tumours did not
resolve within afew months of therapy.

Limitations to the study by Heald et al. include:

» Case series design.

» Itisunknown if the skin score assessment was blinded.

» Comparison to historical cohorts— Edelson et al. (9)

» Details regarding dropouts/deaths were not reported.

» Thetotal number of patients assessed is unclear — the text reports 32, but the table in the journal
articlereports 34.

Studies Including Patients Having Refractory Cutaneous T-Cell Lymphoma With
Concomitant Therapy

Two studies by the same author (one study was a follow-up of the same patients) matched these inclusion
criteria

INn 1992 Zic et al. (41) reported on 24 patients with CTCL who received ECP. Most patients were judged
to have disease refractory to standard therapy at the time of referral and demonstrated progressive disease
before ECP. The authors stated that their series included only those patients who had undergone at |east 6
months of ECP. Patients were excluded because they had less than 6 months of ECP at the time of
evaluation (n=2); withdrew or personal reasons (n=1); were unable to tolerate repeated venipunctures
(n=1). Patientswere not excluded on the basis of stage of disease or extent of prior therapy.

A complete response was defined as the disappearance of all lesionsfor at least 1 month. A partial
response was defined as more than 50% disappearance of al lesionsfor at least 1 month. Stabilization
was defined as less clearing of lesions than a partia response but no evidence of new lesions. Progressive
disease was defined as the appearance of new skin lesions.

Adjunctive therapy was considered on an individua basis depending on the severity of the disease and
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initial response to ECP. However, the authors then state that adjunctive therapies were not used for the
initial 4 to 6 months of the ECP treatment period. The response to the agents used adjunctively was
compared before and after ECP to determine additive or synergistic effects.

Eleven patients showed a partial or complete response to ECP. The disease stabilized in 4 patients and
progressed in 5 patients. Ten of 14 patients with generalized patch/plaque stage disease responded.
Neither of the 2 patients with tumour stage disease improved. One of the 3 patients with refractory
exfoliative erythroderma responded.

The CTCL patients who responded did so usually within the first 6 months of therapy.

The authors did at test to determine which variable was associated with outcome (response versus no
response). The number of ECP sessions was the only variable that was significantly associated with
outcome (p=0.03). To determine whether this difference was associated with other variables, logistic
regression was also performed. The authors stated that the number of ECP sessions was the variable that
best predicted outcome (p<0.05). No additional or separate beneficia effect of adjunctive chemotherapy
(p>0.5) or preceding electron beam therapy (p>0.1) was found.

In combination with ECP, 10 of 20 patients were able to be maintained with minimal additional therapy:
topical steroids aone (n=3), PUVA aone (n=1), nitrogen mustard alone (n=3), topica steroids and
nitrogen mustard (n=1), topical steroids and methotrexate (n=1), topica steroids combined with
chlorambucil nd prednisone (patient 19).

In 1996 Zic et al. (29) reported on 20 patients (16 had MF, 2 had SS, 1 had T cell anaplastic large cell
lymphoma, and 1 had angiocentric T cell lymphoma) who received at least 6 months of ECP. All had
progressive disease before initiating ECP and most were judged to have disease that was refractory to
standard therapy.

Sezary cell counts were availablein 19 patients. T cell subset evaluations on periphera blood samples
were performed and available for 11 of 20 patients. Ten patients had samples obtained after initiation
ECP, and in 1 patient, the sample was obtained before ECP.

Adjunctive therapy was considered on an individua basis depending on the severity of the disease and
initial response to ECP. These consisted of topical nitrogen mustard (n=9), oral chlorambucil and
prednisone (n=6), methotrexate (N=6), €l ectron beam radiotherapy (n=4), PUVA (n=7), combination
chemotherapy (n=4), retinoids (n=2), and topical or intralesional steroids (n=13).

ECP was discontinued on an individual basisin patients demonstrating progressive disease or no benefit
from the combined ECP treatments and adjunctive therapies.

Before ECP, 13 patients showed progression of disease after electron beam radiation therapy. Thirteen
patients al so showed progression after topical nitrogen mustard therapy before ECP.

Cutaneous T-cell lymphoma had transformed to alarge cell lymphomain 3 patients before ECP and in 2
patients at 43 and 25 months after ECP.

The mean period of follow-up for al living patients since initiating ECP was 69.3+9.2 months (range 54
to 85).

Ten patients responded and 10 patients showed either stabilization or progressive disease while receiving
ECP. Of the responders, 5 showed a complete and 4 showed a partial response. Eleven patients were
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alive at the time of manuscript writing (2 with progressive disease). Seven patients died of causes directly
related to their lymphoma and 2 due to causes unrelated to their disease.

Of the 10 patients who responded, 7 were weaned from ECP. Two partial responders were not weaned

due to new skin lesions that devel oped as the treatment intervals were increased to 8 weeks. One partial
responder discontinued ECP for personal reasons and progressive disease devel oped about 3 years after
her |last treatment.

Of the 7 patients weaned from ECP, 2 patients relapsed 23 and 24 months after their last trestment.

The median time to clearing for the 7 patients who did show a complete response was 11 months (range 5
to 14 months). The mean number of ECP treatments received by the compl ete responders was 26+4
treatments or 13+2 2 day cycles. The mean relapse free interval of all 7 patients weaned from ECP was
44.7+21.1 months (range 20 to 64 months). The mean relapse free interval of the 6 living patients
weaned from ECP was 48.8+19.8 months (range 23 to 64 months). Remissions continued to be
maintained in 4 patients receiving no ECP treatment.

Extracorporeal photophoresis was discontinued in 3 patients due to progressive disease. Six patients with
refractory disease died during the time they continued to receive ECP.

The 5-year survival rate for al patients receiving ECP regardless of state was 75% (95% Cl, 0.56 to 0.94).
The median survival for the 5 patients with an advanced skin stage, tumour and erythrodermic was 54
months and 40 months respectively.

Limitations to the study by Zic et al. (29) included:

Case series

It isunknown if patients were consecutively enrolled.

No controls

Only 2 patients had SS

2 patients didn’t have CTCL

Most patients were judged to be refractory to standard therapy. The authors defined refractory as
“progressive disease after receiving at least 2 standard therapiesfor CTCL”. |s 2 therapies considered
resistant? One patient’s prior therapy consisted of only nitrogen mustard. Another patient’s prior
therapy consisted of only steroids. A third patient’s prior therapy consisted of only herbs and
vitamins,

ECP was discontinued in 3 patients because of progressive disease. ECP was discontinued in another
patient with only bone marrow involvement due to no response.

Sezary cell count/T cell clonality not assessed/reported post treatment.

Unknown how adjunctive therapy contributed to outcomes. Complete respondersin the study were
all concurrently on nitrogen mustard, steroids and PUVA.

The authors attempted to identify predictors of response by using Fisher’s exact test, not regression
anaysis.

The authors stated that their results “indicate an assessment of early response after 6 to 8 cycles of
ECP as having a sensitivity of 100% and a specificity of 90% for predicting long-term (greater than 4
years) outcome.” It isunclear how this was calculated.

>
>
>
>
>
>
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Wilson et al. (42) conducted a retrospective study to examine survival in patients with erythrodermic MF
who received TSEB radiation plus combination ECP (ECP could be administered before TSEB,
concurrently with TSEB, or after TSEB therapy) versus patients administered TSEB only. Forty—four
patients received TSEB, of which 21patients also received ECP treatment 2 days per month for a median
of 6 months. Seventy-three percent of patients had received other therapies before TSEB, including 75
courses that failed to control the disease (n=15 systemic therapy, 16 biologicals, 44 topical therapies).

When patients received TSEB, 59% had hematol ogic involvement (B1), 30% were stager IVA (N3), and
13% were IVB (M1). Median follow-up was for 2 years (range 0.3-13.9 years) subsequent to TSEB and
3.7 years from diagnosis (range 0.8 to 16.8 years).

All patients responded to TSEB within 2 months of completion, with a cutaneous CR rate of 73%. For
the 32 compl ete responders, the 3-year disease free survival was 63%; 49% for the 17 patients who
received only TSEB compared with 81% for those 15 patients who received TSEB and ECP.

Cox regression analysis showed that ECP was associated with prolonged remission (disease free survival,
p=0.024 adjusting for B1 and stage). The 2-year progression free survival, cause free survival, and
overal survival for the TSEB group were 36%, 69% and 63% respectively compared with 66%, 100%
and 88% for the combination group. Cox regression also showed that ECP was associated with cause
specific survival (p=0.048, adjusting for B1 and stage). Finally, multivariate Cox regression analysis
failed to show a significant improvement (P = 0.14) after adjustment for stage and B1.

For patients who progressed, atotal of 49 subsequent courses of therapy were administered (n=20
chemotherapy, 10 biologicals, and 19 topical therapies).

Thirteen patients died from MF related causes and 8 died from other causes.
Acute and chronic toxicities were consistent with those previously reported. (42)

Limitations to the study by Wilson et al. (42) included:

» Retrospective multicentre study

» No specific, explicit detail astoif the patients had documented peripheral T cell clondlity.

» Arguableif p=0.048 (~ 0.05) is considered statistically significant.

» “future study needsto explore the most appropriate sequencing of ECP in combination with TSEB...”

Studies Including Patients Having Cutaneous T-Cell Lymphoma - Treatment Resistance
Unclear, No Peripheral T Cell Clonality

Duvic et . (26) examined 47 patients with histologic proof of MF or SS who were treated with ECP
regardless of the number and type of previous therapies. ECP was given for at least 6 months unless there
was rapid progression of disease or adverse side effects. Patients who achieved a CR or PR continued to
receive maintenance therapy every 1 to 2 months for 1 year or until relapse. Therapy was gradually
tapered during the second year.

The method used by Duvic et d. differed from the standard ECP in that the authors used an accelerated
protocol in which mononuclear cells were collected for 9 cyclesinstead of the usual 6 and acid citrate
dextrase A instead of heparin was used for extracorporeal anticoagul ation.

Complete response was defined as the disappearance of all erythema and scaling, completely normal skin,




no adenopathy, skin score of zero.

A partia response was defined as a 50% to 99% reduction in the skin score recorded at the onset of
therapy. No lesionsincreased in size and no new lesions appeared.

Patients must have received at least 4 months of therapy (usually 8 ECP treatments) to be able to be
assessed for response.

Thirteen patients did not receive 4 months of ECP and were not evaluated by the authors for response.
No further details about these patients were provided by the authors.

Twenty—eight of the 34 patients (84%) whose responses were evaluated had erythroderma. Twenty
patients (59%) had extracutaneous disease that “involved Sezary cells’.

Six patients (18%) had a CR and 11 (32%) had a PR. According to the authors, the overall response rate
was 50%. The median time to response was 6 months, mean time was 10 months (range 29 days to 32
months). All responders had erythroderma except for 1 patient. Thirteen of the 17 responders and all of
the nonresponders had previous therapy.

The authors reported that there was “no meaningful difference was found in the mean skin scores between
the responders and nonresponders. After ECP, responders had a decrease of 75% in mean skin scores
compared to nonresponders who had a mean increase of 21% in the skin score (no p values were
reported).

The Kaplan Meier survival estimate at 3 years was 55.7% (95% CI 34.4 to 77.0%) and at 4 years was
47.7% (95% CI 24.2 to 71.2%).

Limitations to the study by Duvic et a. included:

» Unclear if concomitant therapy was administered.
» Different ECP procedure used.

» Patients not accounted for in the analysis.

» 13 patients were not eval uated.
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Wollinaet al. (43) conducted a prospective study of 14 patients with MF stage l1&/l1b treated with ECP
twice amonth for 6 months in combination with interferon a. Patients with histologic proof of CTCL
stage llaor I1b and relapse or unresponsiveness to previous treatments were eligible.

After 6 months, therewasaCR in 4 patients, a PR in 3 and stable disease in 7 of the 14 patients (overall
response rate CR+PR=50%). In responders, the time to best response was 4.3+1.4 months.

The next 6 months, 9 patients were kept on combination therapy. Their final outcome after 12 months
was CRin 1 patient, PR in 2 patients and stable disease in 6 patients. Another patient with CR was given
low dose interferon — it is unclear which group this patient is from.

Two patients were in remission without any treatment. One patient was kept on ECP alone. One patient
with stable disease dropped out 7 months after initiation and was treated with chemotherapy.

After 12 months, the total response rate was 46.2% (6/13 patients): 5/9 with stage I1a (55.6%) and ¥4 with
stage 11b (25.0%).

The authors stated that “generally the treatment was well tolerated”. (43)

Limitations to the study by Wollinainclude:

» Itisunknown if these were consecutive patients or how they were sel ected.

» Definition of controlled study. The authors stated that “ Response criteriawere applied and controlled
by a second skin biopsy after 6 and 12 months of treatment...”

» Unclear reporting of data.

» “Long term studies are necessary to evaluate the final outcome after response”. (43)

Crovetti et a. (3) reported on a5 year experience with ECPin 33 patientswith CTCL. Six patients
received ECP with interferon a. Sterile solution methoxsalen was injected into the buffy coat bag.
Survival was defined as the time between the beginning of ECP therapy and desth for any cause.

Thirty patients completed at least 3 ECP cycles and were evaluable. A favourable clinical response was
obtained in 80.9% (16/21) of MF patients (CR 33.3%, PR 47.6%) and in 66% (6/9) of SS patients (CR
33.3%, PR 33.3%).

Median survival of responders was 18 months (range 4-58 months).

Crovetti et a. reported that all patients tol erated ECP well without significant side effects.

Limitations to the study by Crovetti et al. included:

» Unknown if the patients were the total consecutive number within the study timeframe or how they
were selected.

» Small samplesize.
» Case series.
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Gottlieb et a. (27) conducted a retrospective chart review for 41patients who received ECP for treatment
of CTCL. The maority of the patients had stage I11/1V disease with the presence of circulating malignant
T cells.

Ten of the patientsincluded in the study by Gottlieb et al. were also included in the ECP study reported
by Edelson et d. (9) in 1987.

Thirty one of the 41 patients were treated for 6 or more cycles. Ten patients were treated with less than 6
cycles due to rapidly progressing disease (n=6), death unrelated to CTCL (n=2), or withdrawal from
treatment (n=1).

Twenty-eight of the 31 patients treated for 6 or more cycles received ECP monotherapy. Among the 28
patients, 7 (25%) had a complete remission, 13 (46%) had a partial remission defined as more than 50%
clearing of skin disease, and 8 (29%) did not respond to treatment.

The median survival from initiation of therapy was 77 months and from the time of diagnosis exceeded
100 months.

According to the authors, the presence of Sezary cellsin the peripheral blood was associated with a
favourable response. “Twenty-four of the 28 patients had circulating Sezary cells at the start of treatment
with ECP...these patients had a significantly better response to ECP than the 4 patients without
circulating cells (p=0.003).” “The presence of circulating Sezary cells was the best predictor of a
satisfactory clinical responseto ECP.” The authors did not use appropriate statistics to arrive at that
conclusion.

Limitations to the study by Gottlieb et al. were:

» Lack of standardization regarding the psoralen dose. “...if apatient failed to respond after 4to 5
cycles of ECP, we occasionally measured plasma psoralen levels or empirically increased the dose.”

» Concomitant therapy. “If the patient showed no improvement or the disease had progressed at the

end of 6 months, adjuvant treatment was usually added. Three of the 41 patients received adjuvant

therapy at the time of their first treatment because their pretreatment assessments strongly suggested

that they had particularly advanced disease defined by a markedly elevated leukocyte count,...and

high numbers of circulating Sezary cells.” Therefore patients with advanced CTCL did not receive

ECP monotherapy.

Strange definitions of concomitant therapy. “Because local gamma radiation is not a systemic

treatment, it was not considered an adjuvant treatment nor was treatment with topical corticosteroids.”

ECP was discontinued if the patient’s disease progressed.

Patients who did not respond were excluded from statistical analyses.

Fisher’s exact test was used to determine the significance of the presence or absence of Sezary cells

with respect to clinical response. Regression/multivariate/univariate analysis was not used.

VVYV 'V

Unpublished Cutaneous T-Cell Lymphoma Studies Submitted to US FDA

Three 3 studies (CTCL 1, 2 and 3) were submitted to the US FDA in order to obtain approval of
UVADEX Sterile solution for the extracorporeal administration of methoxsalen with ECP. (44-49) CTCL
listheidentical study as Edelson et a. (9) from 1987, but was reanalyzed to allow comparison of the
resultsto CTCL 3. CTCL 2isab5 year post approval follow-up of patients to evaluate long-term safety.
CTCL 3isan open label, single arm study that examined the use extracorporeal administration of
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methoxsalen during photopheresis (CTCL 1 and 2 used oral methoxsalen).

Thefollowing isasummary and critique of the 3 unpublished studies (Table 5). The US FDA also
reviewed these trials and their comments and critiques are included as well. (44;46-49)

Table 5: Characteristics of the Three Unpublished Studies Examined by the FDA

CTCL 1 CTCL 2 CTCL 3
New data? No — Edelson et al. 1987 Yes Yes
Administration Oral Oral Extracorporeal
Study type Open label, single arm
Sample size 39 57 51
Patient type Patch/plaque or extensive plaque or erythrodermic disease
Treatment resistance? Yes — few details as to how treatment resistant — comparability among patients
Consecutive enroliment? ? ? ?
Concomitant therapy? Systemic & topical steroids  No restriction Only topical steroids permitted

(soles of feet/palms of hands)

Patients who developed skin tumours >1.5 cm in diameter received 1 or a combination of
radiotherapy, surgical excision or cryotherapy

Body surface area assessed Yes No Yes
the standard way?
Treatment schedule 2 consecutive days every 4-5 weeks. 2 consecutive days every 4-5
3 types of accelerated treatment weeks.
1 type of accelerated
treatment
CTCL 1
» Same study as Edelson et al. 1987; single arm, open label study that assessed ECP using oral
methoxsal en.
» To allow comparison of the resultsto CTCL 3, other analyses were conducted with patient subsets.
» Itisunclear if there was consecutive enrollment of patients.
» Four patients who withdrew were excluded from subsequent data analyses.
» No details regarding extent of treatment resistance.
» Patients were included who had patch plaque, extensive plague or erythrodermic disease.
» Systemic steroids allowed (and topical steroids).
» Patients who developed skin tumours >1.5 cm diameter received 1 or a combination of radiotherapy,
surgical excision, or cryotherapy.
» Variable treatment; patients were treated on 2 consecutive days every 4-5 wks.
» If noresponse after 4 cycles, treatment accelerated to 2 consecutive days every other week.

o If noresponse after 4 cycles, treatment on 2 consecutive days every week.
o If noresponse after 4 cycles, treatment on 3 consecutive days every week for 3 cycles.

CTCL 2

» Single arm study; N=57; oral methoxsalen.

» 5year post approval follow-up of patientsto evaluate long-term safety.

» Target wasto enroll first 50 patients with CTCL treated with ECP after receiving market approval in
the US.

» To allow comparison of these resultsto CTCL 3, other analyses were conducted with patient subsets.
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No specific inclusion/exclusion criteria.

No concomitant medication restriction.

No criteriafor removal of apatient from therapy or exclusion of results from assessment were listed
in the protocol.

No formal statistical analyses.

Treatment pattern sameas CTCL 1.

TCL 3

Open label, single arm study, 12 months duration
Extracorporeal administration of methoxsalen.
Eligible patients N=53. Target sample size calculated N=42. Following consultation and agreement
with the FDA, a25% lower binomial confidence limit was allowed to define a positive study
outcome. The 25% target was derived from the assumption of a 10% spontaneous remission rate and
a 15% treatment related improvement.
Patients had patch plague, extensive plague or erythrodermic disease.
The success of the trial was based on statistical inference.
Only topical steroids permitted (only for treatment of fissures on soles of feet/palms of hands).
Treatment = 1 ECP on 2 consecutive days every 4 to 5 weeks.
Patients who developed skin tumours >1.5 cm in diameter received 1 or a combination of
radiotherapy, surgical excision, or cryotherapy.
Most common reason for terminating therapy: to receive oral methoxsalen or other therapies that
were not alowed in the study.
Patients who did not respond to therapy did not have follow-up photographs taken.

0 Not possibleto confirm skin lesion scores/response.

49




Analysisfor Primary Endpoint

The primary endpoint for CTCL 1, 2 and 3 wasthe ITT analysisfor a25% reduction in skin score
maintained for 4 consecutive weeks within 6 months of treatment. According to the protocol for CTCL 3,
if the lower 95% CIl > 25%, treatment considered effective. Asindicated in the Table 6, the lower 95%
Cl for the response rate within 6 months (using an ITT analysis) means that ECP did not significantly
reduce skin scores. Similarly, ECP did not reduce skin scores anytime during treatment (using ITT
analysis).

Table 6: Intent to Treat Analysis for 25% Reduction in Skin Score Maintained for Four
Consecutive Weeks (successful response) Within Six Months of Treatment

Study Response Lower 95% Response rate Lower 95% Median
(Unpublished) rate within binomial at anytime binomial survival from
6 months confidence during confidence date of
(ITT) interval treatment (ITT) interval diagnosis
(months)
CTCL 1 (oral) 21/39 (54%) 37% 29/39 (74%) 58% 127
Time until start of response (median) 103 d 126 d
Duration of response (median) 419d 365d
CTCL 2 (oral) 16/57 (28%) 17% 25/57 (44%) 31% -
Time until start of response (median) 71d 153d
Duration of response (median) 104 d 152d
CTCL 3 (extracorporeal) 17/51 (33%) 21%* 19/51 (37%) 24%* 125
Time until start of response (median) 84d 86d
Duration of response (median) 140d 169d

* For CTCL 3, if lower 95% CI > 25% treatment considered effective.
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Summary and Conclusions from the Food and Drug Administration Statistical Review and
Evaluation of CTCL 3

» Uncontrolled and small sample size.
» Noformal statistical testing could be conducted.
» Claims of effectiveness should be viewed cautioudly.

Cutaneous T Cdl Lymphoma Trials Underway or Unpublished

The Clinical Trials.org website listed the following trials related to CTCL in progress. (50)

Origin and Course of Cutaneous T Cdl Lymphoma. NCT00075322
Study Design: Observational, natural history. N=100. Sponsored by National Cancer Institute.

Stem Cell Transplant Therapy with Campath 1H for Treating Advanced Mycosis Fungoides and
Sezary Syndrome. NCT00042640

Study design: Interventional, treatment, safety. N=58. Sponsored by National Heart, Lung and Blood
Institute.

Photopheresis as an international therapy for thetreatment of CTCL (mycosisfungoides) Stage 1A,
1B, 2A. NCT00221039

Study design: nonrandomized, open label, historical control, single group assignment. N=50

Duration of treatment: 2 treatment periods, a 6 month initial period and a 6 month follow-up period
where ECP therapy may continue. Sponsored by a manufacturer.

Summary of cGVvHD Findings: International Health Technology Assessments

Blue Cross Blue Shield Technology Evaluation Centre, November 2001

The objectives of the Blue Cross Blue Shield (BCBYS) assessment were to review the available evidence
on outcomes of ECP in patients with GvHD including:

» Previoudy untreated patients or those responding to established therapies; or

» Patients who are refractory to established therapy.

Based on the evidence, BCBS made the following judgments about whether ECP meets the BCBS
Technology Evaluation Center criteria as treatment for GvHD.(51)

1. Thetechnology must have final approval from the appropriate governmental regulatory bodies.
» TheUVAR photopheresis system (Therakos, Inc.) isindicated for paliative trestment of skin
manifestations from CTCL in persons who have not been responsive to other therapy. The
UVAR system isthe only ECP device with premarket application approval for the FDA. No
device has FDA approval for treatment of GvHD. Therefore, use of the UVAR ECP system for
GvHD is an off label use of an FDA approved device.
» Useof UVADEX for GvHD is an off label use of a FDA approved drug. (51)
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2. The scientific evidence must permit conclusions concerning the effect of the technology on health
outcomes.

>

No studies were identified that met selection criteria and reported results of ECP alone or in
combination with other therapies for acute or chronic GvHD n previously untreated patients or in
those responding to conventional therapy. Therefore, no conclusions are possible on the effects
of thistherapy on health outcomesin previously untreated or responsive patients.

6 studies reported outcomes for 112 patients with extensive chronic GvHD that was refractory to
1 or more lines of therapy with steroids and other immunosuppressive drugs. These reports
provided sufficient evidence to permit conclusions on the health outcomes of ECP for treatment
of refractory extensive chronic GvHD. No studies reported on patients with limited chronic
GvHD.

3 studies reported outcomes for 58 patient with acute GvHD that was refractory to standard
treatment with steroids and other immunosuppressive drugs. Patients with Grade |V disease were
generally unresponsive to ECP. A single study (n=21) reported responses in a mgjority of
patients with Grade 111 disease. This evidence isinsufficient to permit conclusions on the
outcomes of ECP for treatment refractory acute GvHD. (51)

3. Thetechnology must improve the net health outcome and be as beneficial as any established
alternatives.

>

Evidence isinsufficient to determine whether ECP alone or in combination with other therapies
improves the net health outcome or is as beneficia as any established alternatives for patients
with acute or chronic GvHD that is previously untreated or responding to standard drug therapy.
Evidence isinsufficient to determine whether ECP improves net health outcome or is beneficial
as any alternative for patients with treatment refractory acute GvHD or limited chronic GvHD.

2 studies reported compl ete resolution of all skin, mouth and liver lesions and discontinuation of
immunosuppressive drug treatment for 13/25 patients with extensive cGvHD refractory to
steroids and other immunosuppressive drugs.

3 additional studies (n=69) reported marked symptomatic improvements in most patients (50% to
>90%) but did not report full resolution of lesionsin any.

Another study (n=18) showed that lesions improved for half of those with de novo onset but only
one fourth of those with prior acute GVHD.

Adverse effects were consistently infrequent, mild and transient in studies that added a sterile
solution of methoxsalen directly to cell suspensions after leukapheresis and avoided use of orally
administered drug.

BCBS concluded that ECP improves the net health outcome for patient with cGvHD that is
refractory to standard immunosuppressive drug therapy (no aternative available). (51)

4. Theimprovement must be attainable outside the investigational settings.

>

BCBS stated that the improvements in net health outcomes reported by studies of ECP for
treatment refractory extensive chronic GvHD are achievable outside the investigational setting at
centres with experience using the FDA approved device to treat patients with refractory GvHD
and providing supportive care and symptom management to these patients. (51)

Overall, BCBS concluded that:

>
>

ECP meets the TEC criteria as therapy for cGvHD that is refractory to established therapy. (51)
ECP does not meet TEC criteria as therapy for acute GvHD or cGvHD that is either previously
untreated or is responding to established therapies .(51)

A detailed discussion of the methodological limitations of the studies examining cGvHD was not
reported. How ECP met the TEC criteria as therapy for cGvHD that isrefractory to established therapy
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despite not having final approval from the appropriate governmental regul atory bodies (off label use) was
not discussed.

Catalan Agency for Health Technology Assessment and Resear ch, July 2001
Thefollowing is a summary of the Catalan report. (16)

Similar to the FDA in the United States, ECP is approved by the Spanish Ministry of Health and
Consumption for the treatment of SS, but not for GvHD. (16)

» From 1994, thefirst studies of ECP in GvHD make particular reference to the effect of ECPin the
cutaneous manifestations of the disease. (16)

Sincethen, 5 studies (all small sample size case series) have been identified and assessed the benefit
of ECP for the treatment of acute and cGvHD. (16)

Overal, ECP mainly improved cutaneous and mucous manifestations (from 48% to 80% in the
chronic form). (16)

An improvement was also noted in hepatic manifestations, albeit at alower proportion. (16)

Asfar as other relevant result measurements are concerned, such as mortality and survival,
assessment has been “ scant, very variable and it is difficult to make comparisons between studies’.
(16)

vV V 'V

Table 7 summarizes the Catalan report.

Table 7: Results of Extracorporeal Photophoresis in the Treatment of cGvHD

Complete Remission of
Manifestations

Study (year) Patients Cutaneous Hepatic Mortality Survival
(N) (%) (%) (%) (%)
Smith 1997 18 60 15.4 61.1 39°
Greinix 1998 15 80 70 - 08°
Child 1999 11 48° 16
Zic 1999 9 55 50 33

& Survival 4 years after the beginning of treatment with ECP
Survival 15 months after treatment
¢ According to a scale developed by the authors of the study

From: Almazan C, Espallargues M, Catalan Agency for Health Technology Assessment and Research. Extracorporeal
phototherapy (photopheresis) for the treatment of Sezary syndrome and graft versus host disease. 2001. Available from:
WWW.aatm.es

Updated Summary of Findings — cGvHD
A tabulated summary of the studies published since the Blue Cross Blue Shield assessment is presented in
Appendix 2.

Couriel et a. (52) through a retrospective chart review evaluated 71 patients with severe chronic cGvHD
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treated with ECP. Patients had received an allogeneic transplant for hematol ogic malignancies (n=67)
benign hematologic disorders (n=3) and breast cancer (n=1). The main endpoints of the study were
response to therapy, nonrelapse mortality and overall survival.

At the time of initiation of ECP, all patients were steroid refractory. cGvHD was considered refractory if:
a) patients had stable disease (no response NR) after 1 month of treatment, b) no more than a partial
response (PR) occurred after 2 months of treatment, or ¢) progressive disease occurred after 2 weeks of
initiation of steroid treatment or during the tapering of corticosteroids.

CR was defined as resolution of all manifestations of cGvHD. PR was defined as at |east a 50%
improvement of clinical manifestations without a CR. No response was no changein cGvHD. Patients
who experienced early deaths due to cGvHD prior to assessment of response were considered NR.
Progressive disease (PD) was any worsening while on treatment or steroid taper.

Timing of response was analyzed as best response of at least 2 weeks duration, occurring within 3 months
after initiation of therapy and response at 6 months following initiation of therapy.

At the time of initiation of ECP, 59/71 (83%) patients were still on steroids. Six patients (8%) achieved
aninitial CR or PR prior to initiation of ECP. Thirty-one patients (44%) received more than 2 lines of
immunosuppression including steroids and tacrolimus prior to ECP.

Patients received a median of 32 ECP procedures (1-259 procedures) over amedian of 14.5 weeks (1-333
weeks). Chronic cutaneous GvHD was the leading indication for ECP (n=56, 79%), followed by liver
(n=21, 30), pulmonary (n=11, 15%), ord (n=9, 13%), ocular (n=6, 8%), and GI (n=3, 4%) GvHD.

The overall response rate was 61% (n=43) and 14 patients had complete responses. The cumulative
incidence of CR/PR at 1 year since initiation of ECP was 83% (standard error 9). A total of 33 patients
(59%) with skin GvHD responded to ECP. Responses were aso seenin liver (n=15, 71%), ora mucosa
(n=7, 77%), eye (n=4, 67%), pulmonary (n=6, 54%), and Gl (n=2, 66%).

A total of 42 patients (59%) died, with a median follow-up of 34 months (4-66 months) among survivors.
At 5 years after initiation of ECP, the overall survival was 19% (2-49%) and the cumulative incidence of
nonrel apse mortality was 46% (standard error 7).

Limitations to the study by Couriel et a. included:

» Retrospective chart review.

» Small sample size.

» Theauthors stated “our results warrant further evaluation of ECP in prospective, controlled clinical
trials to document its effect on response, survival, immune function, infections and relapse of the
underlying disease.” (52)

Foss et d. (53) enrolled 25 patients with extensive steroid refractory cGvHD in a prospective tria to
evaluate the efficacy of ECP in both skin and viscera cGvHD. Two patients were under the age of 18
years. Patients were selected based on a body weight of at |east 40kg, ability to tol erate the ECP
procedure, and the presence of refractory cGvHD after treatment with steroids, cyclosporin A, tacrolimus
and/or MMF. All patients had been steroid refractory or steroid intolerant prior to the institution of other
immunosuppressive agents. At the time of the study entry, patients had ongoing refractory skin and /or
visceral cGVvHD.

Extracorporeal phorophoresis was performed on an outpatient basis and was administered using current
techniques; i.e., methoxsalen injected directly into the recirculation bag of the ECP circuit. The median




time from transplant to initiation of ECP was 790 days. Extracorporea phorophoresiswas administered
for 2 consecutive days every 2 weeksin 17 patients and once aweek in 8 patients until the best response
or stable disease was observed. The median duration of therapy was 9 months (range 3-24 months).

The overall response rate was (response in at least one site of disease) was 64%. Overall, 20 patients had
improvement in cutaneous GvHD and 6 had healing of ora ulcerations.

In all, 15 patients devel oped serious adverse events during therapy. However, the individual
complications listed by the authors, do not sum to 15 patients.

5 - pneumonia

2 - complications related to indwelling venous catheter

1 - Cytomegalvirus associated colitis

1 - gastrointestinal bleeding associated with gastrointestinal GVHD

1 — urosepsis with subsequent renal failure from Tobramycin therapy

1 - recurrence of acute myelogenous leukemia

The median survival of the study group was 51 months from day 0 of allogeneic transplantation. Of the
10 patients who died, the median number of cycles of ECP that they received was 5 whereasin the
survivors it was 12. The median survival for responders versus nonresponders was 55 versus 39 months

(p=0.3).

Although the protocol did not stipulate a precise algorithm for decreasing or stopping
immunosuppression, corticosteroids were tapered first. Inall, 11 patients had a decrease in corticosteroid
dose while on ECP, 12 had areduction or discontinuation of MMF and 5 reduction or discontinuation of
tacrolimus. Four patients who had stabl e disease (no documented change in skin or viscera
manifestations) had reduction in immunosuppressive medications during ECP without evidence of disease
flare.

Response rates were similar between patients receiving treatment weekly versus every 2 weeksand in
patients commencing ECP less than versus greater than 18 months from transplant (70% versus 66%).

According to Foss et . (53) , currently there is a multinational randomized trial underway which will
examine ECP in patients with cGvHD.

Seaton et a. (54) examined 28 adult patients with cGvHD who failed conventional immunosuppressive
therapy. ECP treatment was only considered if the following criteria were met:

Histologically established cGvHD

Adequate hemodynamic and cardiac function

Body weight more than 40 kg

Hemoglobin count higher than 90 g/

Platelet count higher than 20x109/L

Neutrophil count higher than 1x109/L

Extracorporeal phorophoresis was initiated approximately 2 years after onset of cGvHD and 3 years
following allogeneic stem cell transplantation. Patients received treatment on 2 consecutive days, every 2
weeks for the first 4 months and then monthly. At 6 months a decision was made whether to continue
treatment depending upon the clinical response, the inconvenience of traveling long distances and the
patients’ own preferences. Whenever possible, changes in systemic immunosuppressive medication
during treatment were avoided. Response was assessed using quantifiable disease measures, including
skin score, liver function tests, blood counts and lung function tests.
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Twenty-seven patients had extensive cGvHD and a single patient had limited cGvHD.

Of the patients, 25 completed 3 months of treatment, 21 completed 6 months of treatment and 6 competed
12 months of treatment. Median duration of treatment was 6 months (range 1-58 months).

Systemic immunosuppression was stable or reduced in 86% of patients.

After 6 months, median skin scores were 53% lower (p=0.003) in sclerodermoid and lichenoid disease.
Of 6 patients with mucosal ulceration, 3 improved. There was no statistically significant improvement of
liver function tests.

Regression analysis showed that no baseline parameters predicted a favourable response to ECP.

Adverse Events

Five patients devel oped serious complications, including 4 who died. After 0.5, 3, and 20 months of
treatment, 3 patients died from advanced cGvHD - these deaths were not clearly treatment related. One
patient died from renal failure and sepsis after 4 months of treatment having devel oped acute invasive
pulmonary aspergillosis. Another patient completed 1 cycle of ECP having developed acute dyspnea and
hypoxia several hours after the first treatment and devel oped acute respiratory distress syndrome and
required transfer to intensive care unit. Investigatorsfailed to identify an infective cause and the patient
recovered fully.

Extracorporeal phorophoresis was discontinued in 2 patients who had become unwell between treatments:
one had pulmonary cGvHD and devel oped pneumothorax with pleural effusions after 3 cycles of
treatment; another devel oped symptomatic exercise induced ischemic heart disease.

Having improved and stabilized, 4 patients discontinued treatment after lengthy courses. Of the
remaining patients, the reasons for discontinued treatment were as follows:

Deterioration of cGvHD (n=2)

Poor response to treatment (n=2f)

Severe difficulties with venous access (n=1)

Inconvenience of treatment schedules (n=2)

External funding difficulties (n=1)

Lung transplantation (n=1)

At the time of manuscript writing, 8 patients were continuing to receive treatment.

During ECP treatment, systemic immunosuppression was stable in 15 patients reduced in 9 patients, and
increased in 4 patients.

Limitations to the study by Seaton et al. (54) included:
» small samplesize

Messinaet a. (55) examined 44 children with cGvHD resistant to conventional immunosuppressive
therapy who were treated with ECP in 4 Italian hospitals. Inclusion criteria consisted of:

» Confirmed diagnosis of either steroid resistant cGvHD failing to respond to at least 2 lines of
treatment (specifically steroid resistance was defined as lack of stable clinical improvement after
treatment with prednisolone)

» Complete hematological remission and full donor chimerism

> White blood cell count >1x10%L
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» Body weight greater than 10 kg
» No concomitant treatment with either ATG or monoclonal antibodies causing lymphocyte lysis.
» All patients enrolled for ECP after day 100 of GvHD.

Forty four patients had cGvHD which was extensive in 38 patients and limited in 6 patients. Progressive
cGvHD evolved directly from active aGvHD in 26 patients whereas the quiescent form of the disease was
diagnosed in 13 children. The median Lansky/Karnofsky play performance score at the start of treatment
was 60% (range 30%-90%) (a play performance scale records usual play activity astheindex of
performance in pediatric cancer patients). The median age of the patients at the time of ECP was 8.2 years
(0.3-20.5 years). The median interval from diagnosis of cGvHD to time of ECP was 8.9 months (0.4-109
months) and the median interval from BMT to ECP was 1.5 years (0.3-9.2 years).

Patients were treated with ECP on 2 consecutive days at 1 week intervalsfor the first month ever 2 weeks
during the second and third month and then at monthly intervals for at least 3 further months.

Progressive tapering and discontinuation of ECP was decided upon evaluation of individua response.
Any concomitant immunosuppressive therapy was initially maintained, then modified or discontinued
according to the clinical response.

Complete organ response was defined as compl ete regression of skin, liver, gastrointestinal, lung oral,
joint or eye manifestations. Patients with greater than 50% response in terms of organ involvement were
considered as partial responders, irrespective of their original overall clinical stage. An evaluated
response of less than 50% in organ involvement was judged as stable disease irrespective of any changes
in immunosuppressive therapy; worsening of organ involvement as well as onset of new GvHD related
signs or symptoms was defined as progressive disease. Patients with either stable or progressive disease
were considered nonresponders.

Clinical evaluation of the patients was registered at baseline, after 1, 2, 3, and 6 months and when ECP
was discontinued.

Results

The median duration of treatment was 74 days (range 8-467 days) for a median number of 8 cycles (range
2-20 cycles). Out of 44 patients, 34 (77%) survived and 59% experienced a significant improvement after
ECP. The median improvement in the extent of skin surface involved (ESS) and skin severity score (SSS)
was 26% and 8 points respectively.! At the end of ECP treatment, 15 (44%) and 10 (29%) of the 34
surviving patients had a complete and partial response respectively.

As aresult of treatment, it was possible discontinue immunosuppressive therapy in 15 (44%) patients and
to reduceit in 10 (29%) of these patients respectively.

The median Lansky/Karnofsky score improved from 60% to 90% (range 60-100%).
The 5-year overall survival was significantly better (p=0.04) in patients responding to ECP than in

nonresponders, namely 96% (95% | 89-100) versus 58% (95% CI 34-82). A clinical response was more
frequently (64%) observed in patients who started ECP earlier (before the median time of 8.9 months)

! ESS was recorded on a body diagram used to calculate surface burnsin children, with scores ranging from 0% to
100%. ESS of 0-33%, 34-66%, or 67-100% were considered as having mild, moderate or severe skin involvement
respectively. SSSwas rated from O to 45, obtained by measuring skin thicknessin 15 areas, using a scale from 0 to
3. A rating of 0 was attributed to normal skin, and 3 in case of severe thickening; intermediate skin involvement
wasrated as 1 or 2.
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after cGvHD diagnosis. Age, sex, diagnosis, type of donor and source of stem cells did not influence the
outcome in univariate analysis.

Ten patients died while being treated with ECP: 6 of GvHD, 2 of CMV pneumoniaand 2 of gram
negative sepsis.

Side effects observed during ECP were generally mild, but were more frequent in children with low body
weight.

Limitations to the study by Messina et a. included:

» Variable treatment schedule and duration of ECP.

» Retrospective study.

» “...therole of ECP in the treatment of GvHD needs to be confirmed by larger prospective
randomized studies.” (55)

Rubegni et al. (56) evaluated ECP in 32 patients with steroid refractory cGvHD. It isreported unclearly
whether the study was retrospective or prospective. Extracorporeal phorophoresiswas administered using
the current technique; i.e., methoxsalen injected directly into the recirculation bag of the ECP circuit. The
patients underwent atotal of 1,128 cycles of ECP with minor side effects reported (e.g., slight
hypotension, hematomas at venepuncture sites), none of which required interruption of treatment.

For the overall outcome, the contribution of ECP was considered:
“Determinant” when CR was observed in al organsinvolved after the start of ECP and when the
dose of immunosuppressants could be reduced by at least 50% with respect to initial therapy.
“Ineffective” when progression was observed in one of the organsinvolved when it was
necessary to increase the dose of immunosuppressants or when CR was not observed in any organ
and immunosuppressants were not reduced by more than 50%
“Good” in al other cases.

Extracorporeal phorophoresis was * determinant” in 22% of cases, “good” in 56% and “ineffective’ in
22% of patients. (56)

Limitations to the study by Rubegni et al. (56) included:

» Small sample size
» Unknown how patients were sel ected
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Apisarnthanarax et al. (57) retrospectively analyzed all allogeneic stem cell transplantation patients who

received ECP for the management of steroid dependent or steroid refractory cutaneous cGvHD during a

36 month period. Patients who were steroid refractory or steroid resistant who were treated by ECP after
day 100 and who received at least 4 weeks of ECP were considered evaluable for the study.

Out of 64 transgplant patients, 32 patients met the inclusion criteria. All 32 patients had been previously
treated with systemic corticosteroids with 11(34%) being steroid resistant and 21 (66%) steroid
dependent. The evaluated patients had received a median of 3 prior therapies before ECP.

Patients received a median of 36 ECP sessions (range 12-98) over a median of 5.3 months (range 1-28)
with amedian of 6 sessions per month.

The CR rate was 22% (n=7) and the PR rate was 34% (n=11). Twenty-eight patients were on systemic
corticosteroid therapy at the start of ECP and 18 patients achieved a 50% dose reduction while on ECP,
yielding a 64% steroid sparing response rate.

At the time of manuscript writing, atotal of 11 (34%) patients died after ECP with all cases dueto
visceral cGvHD or cGvHD related infectious complications. All 21 surviving patients remained on at
least some immunosuppressive cGvHD therapy (including ECP in 8 patients).

Limitations to the study by Apisarnthanarax et al. (57) included:
» Retrospective study design.
» Multiple concomitant therapies

» “Every effort should be made to carry out further study of ECP in a prospective randomized trial
setting.”

59




cGVHD Trials Underway or Unpublished

The Clinical Trials.org website listed the following trials related to cGvHD in progress. (50)

Safety and efficacy study of photopheresis plus standard therapy to treat cGvHD. NCT00054613
Study design: randomized, single blind, active control, parallel assignment. N=72
Duration of treatment: not stated. Sponsored by a manufacturer. This RCT completed recruiting patients

ECP in patientswith extensive cGvHD refractor or intolerant to standard therapy. NCT00248365
Study design: randomized, open label dose comparison, parallel assignment. N=20. Sponsored by a
manufacturer.

Extracor poreal photopheresisto treat cGvHD. NCT00048789
Study design: not stated. N=25. Sponsored by a manufacturer.

GRADE Quality of the Evidence

According to the GRADE Working Group criteria, the quality of the trials was examined. (15)
Quality refersto the criteria such as the adequacy of alocation concealment, blinding and follow-up. (15)

Consistency refersto the similarity of estimates of effect across studies. (15) If there isimportant
unexplained inconsistency in the results, our confidence in the estimate of effect for that outcome
decreases. Differencesinthe direction of effect, the size of the differencesin effect and the significance
of the differences guide the decision about whether important incons stency exists. (15)

Directness refers to the extent to which the people interventions and outcome measures are similar to
those of interest. (15) For example, there may be uncertainty about the directness of the evidence if the
people of interest are older, sicker or have more comorbidity than thosein the studies. (15)

As stated by the GRADE Working Group, the following definitions were used in grading the quality of
the evidence. (15)

High Further research is very unlikely to change our confidence n the estimate of effect.

Moderate Further research is likely to have an important impact on our confidence in the estimate
of effect and may change the estimate.

Low Further research is very likely to have an important impact on our confidence in the

estimate of effect and islikely to change the estimate.
Very Low Any estimate of effect is very uncertain

Cutaneous T Céll Lymphoma
» Overdl, thereislow quality evidence that ECP improves patient response rates and survival (Table

8).
» Thereported CR rangeis ~ 16% to 23% and the overall reported CR/PR range is ~ 33% to 80%.
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» Thewiderange in reported responses to ECP appears to be due not only to the variability of the
patient treated but also to the way in which the data were presented and analyzed.

» Many patients in mostly retrospective case series were concurrently on other therapies and were not
assessed for comparability of diagnosis, disease stage (MF versus SS; erythrodermic versus not
erythrodermic) and other prognostic factors. Blood involvement in patients receiving ECP (e.g., T
cell clonality) was not consistently reported, especialy in earlier studies. The definitions of partia
and compl ete response also are not standardized.

» The Catalan assessment did not attempt to stratify patients according to type of CTCL, periphera T
cell clone requirement upon study entry, or type of concomitant therapy. Asaresult, the Medical
Advisory Secretariat also reexamined the studies that were included in the Catal an assessment.

» Quality of life was reported in one study by Bisacciaet a. (58) However, the scale was developed by
the authors and is not a standard validated scale.

» Adverse events associated wit ECP appear to be uncommon and most involve catheter related
infections and hypotension caused by volume depletion.

Table 8: GRADE Quality of Studies — Extracorporeal Photophoresis for Erythrodermal
CTCL

Outcome Design Quality Consistency Directness Overall
Quality
Response 1 small crossover Unbalanced arms Worsening of skin
rates RCT Unclear biometry scores
Not blinded
No details regarding interim Uncertainty
analysis. regarding Low
Results based on 8 patients diagnostic and
outcome criteria
Case series Treatment heterogeneity Wide range of

Disease stage/acuity variation responses

Concomitant treatment
No blinded assessment

Survival  Retrospective Same as above Wide range of survival Same as above Low
case series results

Chronic Graft-Versus-Host Disease

» Overdl, thereislow quality evidence that ECP improves patient response rates and survival (Table
9).

Patientsin the studies had stem cell transplants due to a variety of hematological disorders (e.g.,
leukemias, aplastic anemia, thalassemia major, Hodgkin' s lymphoma, non Hodgkin’s lymphoma).

In 2001, The Blue Cross Blue Shield Technology Evaluation Centre concluded that ECP meets the
TEC criteriaas treatment of cGvHD that is refractory to established therapy. (51)

The Catalan assessment (also published in 2001) concluded that ECP is a new but experimental
therapeutic alternative for the treatment of the erythrodermal phase of CTCL and cGvHD in allogenic
HPTC and that this therapy should be evaluated in the framework of a RCT. (16)

Quality of life (Lansky/Karnofsky play performance score) was reported in 1 study. (55)

The patientsin the studies were al refractory to steroids and other immunosuppressive agents, and
these drugs were frequently continued concomitantly with ECP.

Criteriafor assessment of organ improvement in cGvHD are variable, but PR was typically defined as
>50% improvement from baseline parameters and CR as compl ete resolution of organ involvement.
Follow-up was variable and incompl ete among the studies.

vV V V
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Table 9: GRADE Quality of Studies — Extracorporeal Photophoresis for cGvHD

Qutcome Design Quality Consistency Directness Overall
Quality
Response Case series Treatment heterogeneity Wide range of
rates Concomitant treatment responses
No blinded assessment (~50-90%) Uncertainty
Lack of consistent scoring regarding Low
Different lengths of follow-up diagnostic and
Quality of life reported in 1 pediatric outcome criteria
case series
Survival  Case series Same as above Wide range of survival Same as above Low

results (~39%-98%)

Economic Analysis

Literature Review
No economic analysis of ECP treatment for CTCL or cGvHD was identified in the literature.
Ontario Context

Out-of-country funding for ECP has been approved for patients with CTCL. (Since the Ministry of
Health and Long-Term Care does not direct patient care, decisions relating to patient treatment, including
location, are determined by the patient’s physician.)

In 2004/05, the ministry approved 8 applications for 7 distinct patients for Ontario Health Insurance Plan-
funded ECP treatment in the United States. The average amount paid per patient was $US 136,061.

The annual budget impact for CTCL patientsis shownin Table 10.

Annual Budget Impact: $1.5 M Cdn based on 30 patients

Current Expenditure: $1.3M Cdn (out of country for 7 patients)

Potential cost savings based on 30 patients: $3.8 M Cdn (annual)

The annual budget impact for CTCL and cGvHD patients would be $3M Cdn based on 60 patients.

VVYVYY
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Table 10: Annual Budget Impact for CTCL Patients

Treatment Costs
Procedural Kit
Instrument Operator
Cost of Methoxsalen
Costofsaline & supplies
Total (per treatment)

Canadian Dollars
$1,200
$144
$63
$121
$1,528

OHIP
Estimated OHIP costs (12 to 30 treatments)

$1,074 to $2,433

Fixed Costs

Cost of Machine (10 year lifetime)
Light Assembly
Training/Assembly

Service Agreements

Total Fixed costs

Annual Fixed costs

$80,000
$2,000
$8,000
$26,000
$116,000
$11,600

Total annual cost per patient (low end estimate. Excludes

setup and administrative costs)

$20,000 to $40,000
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Existing Guidelines Regarding the Utilization of the Technology

Very few guidelines exist regarding the management of MF or SS.

Australian Clinical Practice Guidelinesfor the Diagnosis and Management of L ymphoma,
Draft Document August 2005

The Australian Clinical Practice Guidelines (6) state that:
“In general terms, the treatment of SSis similar to that of advanced stage MF.”

“Thefirst trial reported that 83% of patients with erythroderma responded to ECP. Further large phase I
studies have reported the therapeutic benefit of ECP in CTCL, though the response data have been
variable, ranging from 30% to 80% depending on the study entry criteria, patient selection, and intervals
between diagnosis and treatment.”

As ECP has been used in CTCL patients refractory to all other therapies, no phase Il (RCT) trias have
been performed.” (6)

British Photoder matology Group and UK Skin Lymphoma Group 2006

The British Photodermatol ogy Group and the United Kingdom Skin Lymphoma Group (59) reported the
following:

Strength of Recommendations

Good evidence to support the use of the procedure.

Fair evidence to support the use of the procedure.

Poor evidence to support the use of the procedure.

Fair evidence to support the rejection of the use of the procedure.
Good evidence to support the rejection of the use of the procedure.

mooOw>

Type of Evidence

I Evidence from at least 1 properly designed RCT.

i Evidence from well designed controlled trials without randomization.

i Evidence from well designed cohort or case control analytic studies preferably from more than on
centre or research group.

i Evidence from multiple time series with or without the intervention. Dramatic resultsin
uncontrolled experiments (such as the introduction of penicillin treatment in the 1940s) could also
be regarded as this type of evidence.

Il Options of respected authorities based on clinical experience, descriptive studies or reports of
expert committees.

v Evidence inadequate to problems of methodology (e.g., sample size or length or
comprehensiveness of follow-up or conflicts of evidence).




The evidence for the efficacy of ECP was appraised by a combine British Photodermatol ogy Group and
UK Skin Lymphoma Group workshop on the basis of evidence published up to the end of 2001 and on
the consensus of best practice. (59)

Extracor poreal Photophoresisfor CTCL

“There is good evidence to support the rejection of the use of ECP for the treatment of nonerythrodermic
MF and fair evidence to support the use of ECP for erythrodermic MF/SS.” (59)

CTCL nonerythrodermic (stage |A-11B): Strength of recommendation E, Quality of evidence |

CTCL erythrodermic (stage I11/IVA/BL/0): Strength of recommendation B, Quality of evidence |1-i

Extracor poreal Photophoresisand I nterferon

Thereisfair evidence to support the rejection of the use of IFN-a with ECP for nonerythrodermic
disease. Thereis poor evidence to support the use of the latter for erythrodermic disease. Randomized
studies are needed. (59)

CTCL nonerythrodermic: Strength of recommendation D, Quality of evidence I1-ii

CTCL erythrodermic: Strength of recommendation C, Quality of evidence I1-ii

Extracor poreal Photophoresisand Total Skin Electron Beam Therapy

Thereisfair evidence to support the use of TSEB with ECP for erythrodermic MF/SS. (59)
Srength of recommendation B, Quality of evidence I1-ii

Extracor poreal Photophoresisfor cGvHD

Thereisfair evidence to support the use of ECP in cGvHD with cutaneous or mucosal involvement, but
the evidence in hepatic disease is poor. Thereisfair evidence to support the rejection of the use of ECP
for gastrointestina or pulmonary cGvHD. (59)

cGvHD cutaneous/mucous membranes: Strength of recommendation B, Quality of evidence I1-ii
cGVHD hepatic: Srength of recommendation C, Quality of evidence I1-iii

cGvHD gastrointestinal/pulmonary: Strength of recommendation D, Quality of evidence I1-ii

Conclusion

1. Overdll, thereislow quality evidence that ECP is effective for the treatment of refractory
erythrodermic CTCL (Table 8). The wide range in reported responses to ECP appears to be due to
the variability of the patients treated (e.g., past/concurrent therapy, disease severity and duration,
refractory or not refractory to aternate forms of therapy, periphera T cell clonality), and to the way
in which the data were reported and analyzed (e.g., exclusion of patients, lack of intent-to-treat
analyses).

Limitationsin the literature related to ECP for the treatment of refractory erythrodermic CTCL are:
o Different treatment regimens.
e Variety of forms of CTCL (and not necessarily treatment resistant) — MF, erythrodermic MF,
SS.
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SSwith periphera blood involvement - role of T cell clonality reporting?
Case series (1 small crossover RCT with several limitations)

Small sample sizes.

Retrospective.

Response criteria not clearly defined/consistent.

Unclear how concomitant therapy contributed to responses.

Variation in definitions of concomitant therapy

Comparison to historical controls.

Some patients were excluded from analysis because of progression of disease, toxicity and
other reasons.

e Unclear/strange statistics

e Quality of life not reported as an outcome of interest.

Overall, thereislow quality evidence that ECP is effective for the treatment of refractory cGvHD
(Table9). The patientsin the studies were al refractory to steroids and other immunosuppressive
agents, and these drugs were frequently continued concomitantly with ECP. Criteriafor
assessment of organ improvement in cGvHD are variable, but PR was typically defined as >50%
improvement from baseline parameters and CR as compl ete resolution of organ involvement.
Followup was variable and incompl ete among the studies.

2. Asper the GRADE Working Group, overal recommendations consider 4 main factors. (15)

» Thetradeoffs, taking into account the estimated size of the effect for the main outcome, the
confidence limits around those estimates and the relative value placed on the outcome.

» Thequality of the evidence.

» Trandation of the evidence into practice in a specific setting, taking into consideration important
factors that could be expected to modify the size of the expected effects such as proximity to a
hospital or availability of necessary expertise.

» Uncertainty about the baseline risk for the population of interest.

The GRADE Working Group also recommends that incremental costs of healthcare alternatives
should be considered explicitly alongside the expected health benefits and harms. (15)
Recommendations rely on judgments about the value of the incremental health benefitsin relation to
the incremental costs. (15) Thelast column in Table 11 isthe overall trade-off between benefits and
harms and incorporates any risk/uncertainty.

For refractory erythrodermic CTCL, the overall GRADE and strength of the recommendationis
“weak” — the quality of the evidenceis“low” (uncertainties due to methodological limitationsin the
study design in terms of study quality and directness), and the corresponding risk/uncertainty is
increased due to a budget impact of approximately $1.5M while the cost-effectiveness of ECPis
unknown and difficult to estimate considering that there are no high quality studies of effectiveness.
The deviceislicensed by Health Canada, but the sterile solution of methoxsalen is not licensed.

With an annual budget impact of $1.5 M Cdn (based on 30 patients), and the current expenditureis
$1.3M Cadn (for out of country for 7 patients), the potential cost savings based on 30 patients with
refractory erythrodermic CTCL is about $3.8 M Cdn (annual).

For refractory cGvHD, the overall GRADE and strength of the recommendation is*weak” — the
quality of the evidence is“low” (uncertainties due to methodological limitationsin the study designin
terms of study quality and directness), and the corresponding risk/uncertainty isincreased dueto a
budget impact of approximately $1.5M while the cost-effectiveness of ECP is unknown and difficult
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to estimate considering that there are no high quality studies of effectiveness. Both the device and
sterile solution are not licensed by Health Canada for the treatment of cGvHD.

If all the ECP proceduresfor patients with refractory erythrodermic CTCL and refractory cGvHD
were performed in Ontario, the annual budget impact would be approximately $3M CDN

Table 11: Overall GRADE and Strength of Recommendation (including uncertainty)

Licensed by Qualit  Estimated Cost- Cost in Ontario Overall Grade and
Health y Incidence  Effectivene Strength of
Canada? in Ontario ss Recommendation
(Including
Uncertainty)
Treatment Device - Yes Low ~30 ? Unknown  If all procedures done in Weak
resistant Ontario ~ $1.5M CDN
Erythrodermic Drug solution -
CTCL No If all procedures done in the
us
~ $5M CDN
Treatment Device - No Low ~30 ? Unknown  Same as above Weak
resistant
cGvHD Drug solution -
No
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Appraisal

The UVAR XTS Photopheresis System is licensed by Health Canada as a Class 3 medical device (license
# 7703) for the  palliative treatment of skin manifestations of CTCL.”

UVADEX (sterile solution methoxsalen) is not licensed by Health Canada, but can be used in Canada via
the Special Access Program. (Personal communication, Therakos, February 16, 2006)

According to the manufacturer, the UV AR XTS photopheresis system licensed by Health Canada can also
be used with oral methoxsalen. (Personal communication, Therakos, February 16, 2006) However, ora
methoxsalen is associated with side effects, must be taken by the patient in advance of ECP, and has
variable absorption in the gastrointestina tract.

According to Health Canada, UVADEX is not approved for usein Canada. In addition, areview of the
Product Monographs of the methoxsalen products that have been approved in Canada showed that none
of them have been approved for ord administration in combination with the UVAR XTS photophoresis
system for "the palliative treatment of the skin manifestations of cutaneous T-cell Lymphoma’.

Two Ontario expert consultants jointly estimated that there may be approximately 30 new erythrodermic
treatment resistant CTCL patients and 30 new treatment resistant cGvHD patients per year who are
unresponsive to other forms of therapy and may be candidates for ECP.

Survey of Provinces/Territories

The funding status of ECP reported by other Canadian provinces and territoriesis shown in Table 12.

Table 12: Reported Funding Status of Extracorporeal Photophoresis in Canadian Provinces

and Territories.

Province/Territory

Funding Status

Newfoundland

“There is no listing for extracorporeal photopheresis in our Medical Payment Schedule
and no formal decision has been made to cover it as an unlisted benefit on an interim
basis.”

New Brunswick

“Not available in NB. Out of province funding is available.”

Nova Scotia

“Not available in NS.”

Prince Edward Island

No reply to date.

Quebec Not available in Quebec. Out of province funding provided.

Ontario Not insured. Out of province/country funding available.

Manitoba “Not listed in The Payments for Insured Medical Services Regulation.”

Saskatchewan No reply to date.

Alberta “There is no fee code for this in Alberta. The bone marrow transplant program receives

global funding through Province-Wide-Services.”

British Columbia

Contact unsure about funding status.

Yukon

No reply to date.

Northwest Territories

No reply to date.
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Nunavut No reply to date.

Survey of Some Insurersin United States
The funding status of ECP by insurersin the United Statesis shown in Table 13.

Table 13: Funding Status of Extracor poreal Photophoresis by Insurers in the United States.

Insurer Funding Status

CMS (60) » Covered only when used in the palliative treatment of the skin manifestations of
CTCL that has not responded to other therapy.
» There are reports of “individual consideration” coverage of its use in treatment
refractory GvHD by individual local Medicare contractors.
» Reimbursement is approved for both inpatient and outpatient settings.

Blue Cross of California Medically necessary for:

(61) »  Erythrodermic variants of CTCL (mycosis fungoides, Sezary syndrome)
» Refractory cGvHD (marrow or organ)

Aetna (62) Medically necessary for:

»  Erythrodermic variants of CTCL (mycosis fungoides, Sezary syndrome)

Medical necessity of ECP for treatment of cGvHD (lung, kidney, bone marrow or stem
cell transplantation) on a case-by-case basis.

Cigna (63) Medically necessary for:
» Advanced or refractory CTCL
» Refractory systemic GvHD (allogenic hematopoietic stem cell transplantation, NOT
solid organ graft rejection)
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Appendix 1

Relative Frequency and Disease Specific 5-Year Survival of 1,905 Primary Cutaneous
Lymphomas Classified According to the WHO-EORTC Classification.

WHO-EORTC Classification Number Frequency Disease—
(%)* specific 5 year
survival (%)

Cutaneous T Cell Lymphoma

Indolent clinical behaviour

Mycosis fungoides 800 44 88
Folliculotropic MF 86 4 80
Pagetoid reticulosis 14 <1 100
Granulomatous slack skin 4 <1 100
Primary cutaneous anaplastic large cell lymphoma 146 8 95
Lymphomatoid papulosis 236 12 100
Subcutaneous panniculitis-like T cell lymphoma 18 1 82
Primary cutaneous CD4+ small/medium pleomorphic T cell lymphoma 39 2 75

Aggressive clinical behaviour

Sezary syndrome 52 3 24
Primary cutaneous NK/T cell ymphoma, nasal type 7 <1 NR
Primary cutaneous aggressive CD8+ T cell ymphoma 14 <1 18
Primary cutaneous (1] T cell lymphoma 13 <1 NR
Primary cutaneous peripheral T cell ymphoma, unspecified a7 2 16

Cutaneous B Cell Lymphoma

Indolent clinical behaviour
Primary cutaneous marginal zone B cell lymphoma 127 7 99

Primary cutaneous follicle center lymphoma 207 11 95

Intermediate clinical behaviour

Primary cutaneous diffuse large B cell ymphoma, leg type 85 4 55
Primary cutaneous diffuse large B cell ymphoma, other 4 <1 50
Primary cutaneous intravascular large B cell lymphoma 6 <1 65

NR = Not reached
* Data are based on 1905 patients with a primary cutaneous lymphoma registered at the Dutch
and Austrian Cutaneous Lymphoma Group between 1986 and 2002.

Reprinted with permission from the American Society of Hematology; From: Willemze R, Jaffe ES, Burg G, Cerroni L, Berti E,
Swerdlow SH et al. WHO-EORTC classification for cutaneous lymphomas. Blood 2005; 105: 3768-3785 (2)
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TNM Classification for MF/SS from the National Cancer Institute

Classification Description

T (skin)
TO Clinically or histopathologically suspicious lesions
T1 Limited plaques, papules, or eczematous patches (<10% of total skin surface)

T2 Generalized plaques, papules, or eczematous patches (>10% of total skin surface)
T3 Tumours

T4 Generalized erythroderma

M (visceral organ involvement)
MO No visceral organ involvement

M1 Pathologically confirmed visceral involvement

B (peripheral blood)
PBO No circulating atypical (Sezary) cells (<5% of total lymphocytes)
PB1 Circulating atypical (Sezary) cells (>5% of total lymphocytes)

N (nodes)
NO No clinically abnormal peripheral lymph nodes; pathology negative for CTCL
N1 Clinically abnormal peripheral lymph nodes; pathology negative for CTCL
N2 No clinically abnormal peripheral lymph nodes; pathology is positive for CTCL
N3 Clinically abnormal peripheral lymph nodes; pathology is positive for CTCL

Above information available at: National Cancer Institute. Mycosis fungoides and the sezary syndrome (PDQ): treatment. Stage
information. 2006; www.nci.nih.gov/cancertopics/pdg/treatment/mycosi sfungoides/heal thpr ofessional/page3(64)

Staging Classification for MF/SS from the National Cancer Institute

Clinical Classification
Stage

1A T1, NO, MO

1B T2, NO, MO

A T1-2, N1, MO

1B T3, NO-1, MO

1 T4, NO-1, MO

IVA T1-4, N2-3, MO

IVB T1-4, NO-3, M1

Above information available at: National Cancer Institute. Mycosis fungoides and the sezary syndrome (PDQ): treatment.
Sage information. 2006; www.nci.nih.gov/cancertopics/pdg/treatment/mycosi sfungoides/healthpr ofessional/page3 (64)
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Extracorporeal Photopheresis (ECP)

Appendix 2

Update to Catalan Review — Studies Examining the Treatment of CTCL Using Extracorporeal Phorophoresis

Study Study Type Inclusion Criteria Treatment Outcome
(year)

Results

Update to Catalan Review - Prospective Studies ECP Monotherapy

Child et al. Prospective T2 plague stage MF PUVA twice weekly for 3 Monthly skin scores
2004 Randomized Detectable peripheral months followed by ECP once and peripheral blood
Crossover blood T cell clone, but monthly for 6 months T cell clonality
N=16 no lymph node
involvement.

No active treatment
(other than topical
steroids and emollients)
within 3 months of
commencing study.

8 out of original 16 patients completed the
study. Four dropped out:

2 prior to starting treatment

1 mildly hypotensive during ECP and couldn’t
tolerate it

1 disease progression

4 completed the first arm of the study but were
subsequently withdrawn as the study was
halted following interim analysis (no further
details reported).

Skin Scores:

Reduction in scores for all patients during
PUVA, but with ECP the scores remained
stable or increased.

N=8, 3 months PUVA significantly reduced
skin scores compared to 6 months ECP.
(Difference in skin score 113 Cl [42-184],
p=0.002).

T cell clones detected in peripheral blood both
before and after PUVA and ECP.

Update to Catalan Review Prospective Studies Combination Therapy

Quaglino et Prospective cohort CTCL (17 SS; 26 MF- FAMP monochemotherapy in Response rate based

al. N=44 stage 1IB IV or with advanced CTCL and if the on measurement of

2004 peripheral blood sequential association of ECP clinically apparent
involvement; 1 MF (oral) to FAMP in selected disease in the skin,
associated with patients may improve the lymph nodes and
lymphomatoid response rate and or lengthen peripheral blood
papulosis) the remission duration. according to

pretreatment staging.

Overall response rate (RR) to FAMP evaluated
before starting ECP was 29.5% (13/44); a
higher RR was obtained in SS (35.3%) than in
MF patients (25.9%). According to the
pretreatment group, the RR of the FAMP-ECP
group (63.2%) was significantly higher than
that of the FAMP monotherapy group (24%,
p=0.021).
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SS diagnostic criteria:
Erythroderma and
peripheral
lymphadenopathies.
Peripheral blood
involvement with
circulating Sezary cells
Cutaneous biopsy
proven CTCL
confirmed by the
finding of a clonal Tcell
recECPtor gene.

12 patients were
previously untreated
while 13 were
previously treated with
polychemotherapy.
The remaining 20
patients underwent
PUVA, low dose
interferon or
thymopentin.

All patients received FAMP 5
days monthly.

Responding or stable disease
patients were treated until
progression for up to 8 cycles.

19 patients (43.2%) underwent
ECP after FAMP was
discontinued.

Patients were considered
members of the combination
FAMP-ECP group when they
received at least 6 ECP
courses.

TTP of the FAMP-ECP group was higher
(median 13 months, range 3-91) than that of
the FAMP only group (median 7 months,
range 2-83); not statistically significant.

No difference in survival was found between
FAMP treated (median 25.5 months; range 2-
84) and FAMP-ECP treated patients (median
20.1 months; range 8.5-91).

Wollinaetal. Prospective cohort MF stage lla/llb ECP twice a month for 6 Skin biopsy After 6 months, there was a CR in 4 patients, a
2001 N=14 Relapse or months in combination with PR in 3 and stable disease in 7 of the 14
unresponsiveness to interferon a. patients (overall response rate
previous treatments. CR+PR=50%).
Oral methoxsalen.
9 patients were kept on combination therapy.
Final outcome after 12 months was CR in 1
patient, PR in 2 patients and stable disease in
6 patients. Another patient with CR was given
low dose interferon (??).
After 12 months, total response rate was
46.2% (6/13 patients): 5/9 with stage lla
(55.6%) and ¥ with stage Ilb (25.0%).
Update to Catalan Review Retrospective Studies
Stevens et Case series SS ECP First line treatment Survival 4 SS patients moribund on presentation — only
al. 2002 Retrospective/ n=15 underwent 1-2 cycles (died).
prospective? (14 positive for ECP performed on 2 Median survival 56 months for remaining 11
N=17 clonality) consecutive days monthly for patients with SS.

Erythrodermic MF
n=2

first 2 months, and monthly
thereafter.

If all 15 SS patients were considered, the
median survival was 34 months.
2 MF patients not included in analysis.
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Oral methoxsalen.

1 in complete remission at time of manuscript
writing.

1 died after 39 months of ECP (2° to chronic
obstructive pulmonary disease)

Suchin et al. Case series 32/47 (68%) Stage Il or  31/47 (66%) combination Clinical response Combination Therapy n=31
2002 Retrospective \% therapy CR 6 (19)
14 years PR 20 (65)
N=47 42/47 (89%) 15 (34%) ECP monotherapy Total 26 (84)
Peripheral blood None 4 (13)
involvement. All received minimum 6 months Median survival 74 months
of ECP.
ECP Monotherapy n=15
CR 6 (38)
PR 6 (38)
Total 12 (75) p=0.47
None 3 (19)
Median survival 66 months
Crovetti etal. Case series 5 year experience 6 patients received ECP with Disappearance/ Favourable clinical response:
2000 Retrospective interferon. reduction of 16/21 (80.9%) MF patients
N=33 erythroderma, skin 6/9 (66%) SS patients
How selected? 30 patients completed at least lesions.
Consecutive? 3 ECP cycles. Median survival of responders:
Survival 18 months (range 4-58 months)
3 dead?
Wilson et al. Case series Erythrodermic MF TSEB only Survival All patients responded to TSEB within 2
2000 Retrospective 59% of patients had TSEB + ECP n= 21 months of completion, with a cutaneous CR
N=44 hematologic (ECP before, during or after Median follow-up 2 rate of 73%.
involvement. TSEB) years (0.3-13.9 years)
subsequent to TSEB.  For the 32 complete responders, the 3 year
73% of patients had other disease free survival was 63%; 49% for the 17
therapies before TSEB. patients who received only TSEB compared
with 81% for those 15 patients who received
TSEB and ECP.
Prinz et al. Case series 3 erythroderma 5 patients had concomitant Skin clearing. Overall response rate: n=7 (41%).
1995 N=17 14 plaque therapy. Response defined as  No patients had 100% clearing of skin lesions.
Consecutive patients? No strict inclusion being >50% in skin
criteria stated. clearing.
Konstantinow Case series 6 SS 6 patients had concomitant Skin clearing. Overall response rate: n=6 (50%).
etal. N=12 6 MF therapy. Response defined as 1 patient (8.3%) had 100% clearing of skin
1997 Nonconsecutive patients  No strict inclusion >50% in skin clearing.  lesions.
criteria stated.
Jiang et al. Case series Erythrodermic CTCL. Emollients, topical CR=disappearance of 5 patients (20%) had CR.
1999 Retrospective? corticosteroids and salicylic measureable disease 15 patients (60%) had PR.
Consecutive? 25 patients fulfilled acid ointment. for at least 1 month. 5 patients (20%) had no response.
N=41 inclusion criteria PR=>50% clearance

(completion of > 6

“Only in patients with minimal

of measurable

An intent-to-treat analysis should have
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cycles of ECP)

disease for at least 1
month.

or almost no clinical response
after 6 cycles was systemic
adjunctive treatment used,
which was most commonly oral
etretinate (n=5).

included all 41 patients (including patients who
withdrew for progression of disease or
voluntary withdrawal.

Update to Catalan Review — Studies Examining the Treatment of cGvHD Using ECP

Study
(year)

Study Type

Inclusion Criteria

Treatment Outcome

Results

Update to Blue Cross Blue Shield TEC Review - Prospective Studies ECP

Foss et al. Prospective Extensive steroid refractory  Methoxsalen injected directly  Efficacy of ECP in both skin  Overall response rate=64%.
2005 Case series cGVHD. into buffy bag. and visceral cGvHD.
N=25 Body weight at least 40kg, Median time from transplant 20 patients had improvement in cutaneous
ability to tolerate ECP. to ECP was 790 days. GvHD and 6 had healing of oral
Median duration of therapy 9 ulcerations.
months.
ECP administered for 2 15 patients developed serious adverse
consecutive days every 2 events during therapy.
weeks in 17 patients and
once a week in 8 patients Median survival of study group was 51
until the best response or months from day O of allogeneic
stable disease was transplantation.
observed.
Seaton et al. Prospective Failed conventional ECP started ~ 2 years after Skin score, liver function 25 patients completed 3 months of
2003 Case series immunosuppressive onset of cGvHD and 3 years  tests, blood counts, lung treatment, 21 completed 6 months and 6
N=28 therapy. after allogeneic stem cell function tests. completed 12 months. Median duration of

Body weight more than
40kg.

transplantation.

ECP administered on 2
consecutive days every 2
weeks for the first 4 months
and then monthly.

At 6 months, a decision was
made whether to continue
treatment depending upon
the clinical response, long
distance travel, and patient
preferences.

treatment was 6 months (range 1-58).
Systemic immunosuppression was stable
or reduced in 86% of patients.

After 6 months, median skin scores were
53% lower (p=0.03) in sclerodermoid and
lichenoid disease. Of 6 patients with
mucosal ulceration, 3 improved.

There was no statistically significant
improvement of liver function tests.

5 patients developed serious
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complications, including 4 who died.
Systemic immunosuppression was stable
in 15 patients reduced in 9 patients and
increased in 4 patients.

Salvaneschi et al.
2003

Prospective case
series
N=14 children

Refractory to at least one
line of treatment.

ECP on 2 consecutive days
at 2 week intervals for 3
months.

If clinical signs and
symptoms of cGvHD
improved, patients were
treated for 2 consecutive
days at 3 week intervals for
3 additional months.
Tapering and discontinuation
of ECP depended on
evaluation of individual
clinical response.

Median interval between
occurrence of cGvHD and
start of ECP was 12 months
(range 1-110).

CR=resolution of skin, liver,
gut, lung, oral mucosa, joint
or ocular manifestations.

PR=response greater than
50% in organ involvement.

9/14 responded to treatment: 4/14 had CR
and 5/14 had PR. The remaining 5/14 had
stable disease or disease that progressed
during ECP.

3/5 nonresponding patients died (2 due to
cGVvHD, and 1 of carcinoma of the tongue
— due to prolonged immunosuppression).

Update to Blue Cross Blue Shield TEC Review - Retrospective Studies ECP

Rubegni et al.
2005

Retrospective?
Prospective?
case series
N=32

Steroid refractory cGvHD.

8MOP injected directly into
the buffy bag.

“Determinant” = CR
observed in all organs and
dose of
immunosuppressants
reduced by at least 50%.
“Ineffective”=Progression
observed in one of the
organs involved, when it
was necessary to increase
dose of
immunosuppressants or
when CR was not observed
in any organ and
immunosuppressants were
not reduced by more than
50%.

“Good” =all other cases.

ECP was “determinant” in 22% of cases,
“good” in 56% and “ineffective” in 22% of
patients.

Apisarnthanarax et
al.
2003

Retrospective
Case series
N=32

Steroid resistant or steroid
dependent and treated after
day 100 and who received

Median of 36 ECP sessions
(range 12-98) over a median
of 5.3 months (range 1-28)

CR=complete resolution of
all active involvement with
or without residual clinically

CR was 22% (n=7) and PR was 34%
(n=11).
Steroid sparing response rate=64%
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at least 4 weeks of ECP.
All 32 patients had been
previously treated with
systemic corticosteroids
with 11 (34%) being steroid
resistant and 21 (66%)
steroid dependent.

with a median of 6 sessions
per month.

inactive lesions.
PR=improvement in skin
rash and/or skin
involvement on at least
50% of the body surface
area.

Steroid sparing
response=50% or more
decrease in the systemic
corticosteroid requirement
between the beginning and
end of ECP therapy.

Couriel et al.
2005

Retrospective
chart review
N=71

Steroid refractory if:

a) stable disease (no
response) after 1 month of
treatment.

b) no more than a partial
response occurred after 2
months of treatment.

c) progressive disease
occurred after 2 weeks of
initiation of steroid
treatment or during tapering
of corticosteroids.

Patients received a median
of 32 ECP procedures
(range 1-259 procedures)
over a median of 14.5 weeks
(range 1-333 weeks).

CR=resolution of all
manifestations of cGvHD.
PR=at least a 50%
improvement of clinical
manifestations without a
CR.

No response=no change in
cGVvHD.

The overall response rate was 61% (n=43)

and 14 patients had CR.

The cumulative incidence of CR/PR at 1
year since initiation of ECP was 83%
(standard error 9). A total of 33 patients

(59%) with skin GvHD responded to ECP.
Responses were also seen in liver (n=15,
71%), oral mucosa (n=7, 77%), eye (n=4,
67%), pulmonary (n=6, 54%) and

gastrointestinal (n=2, 66%).
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