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ORIGINAL ARTICLE

An exploratory cost-effectiveness analysis of systemic treatments for cutaneous
T-cell lymphoma

Larisa Geskina and Daniel C. Maloneb

aDepartment of Dermatology, Columbia University Medical Center, New York, NY, USA; bStrategic Therapeutics, LLC, Oro Valley, AZ, USA

ABSTRACT
Purpose: To conduct an exploratory cost-effectiveness analysis of systemic treatment options for more
advanced cutaneous T-cell lymphoma (CTCL).
Methods: A cost-effectiveness model compared systemic bexarotene, denileukin diftitox, interferon-a,
methotrexate, pralatrexate, romidepsin, vorinostat, and extracorporeal photopheresis (ECP) treatment of
CTCL. Treatment effectiveness data were extracted from published studies and/or US product labeling.
Overall response, the primary effectiveness measure, was defined as the proportion of patients achieving
complete or partial response. Costs were based on wholesale acquisition cost (medications) and Medicare
reimbursement rates (ECP, medication administration, adverse drug effect treatment). The perspective of
the study was from that of a payer.
Results: Methotrexate was the lowest cost option [mean $436; standard deviation (SD) $284], followed by
interferon-a (mean $32,174; SD $27,582), denileukin difitox (mean $40,107; SD $18,598), and ECP (mean
$40,985; SD $45,633). Other treatments had costs greater than $50,000, ranging from vorinostat ($65,958;
SD $40,637) to bexarotene ($239,424; SD $178,881). The incremental cost-effectiveness ratio per success-
fully treated patient was $396,725 (interferon) and $213,416 (ECP). Denileukin diftitox, romidepsin, and
vorinostat were less effective and cost more than methotrexate.
Conclusion: Methotrexate is the most cost-effective option for CTCL; however, its low cost is offset by its
limited effectiveness in advanced stages of CTCL. ECP and interferon appear the next most cost-effective
therapies.
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Background

Cutaneous T-cell lymphoma (CTCL) is a heterogeneous group of
non-Hodgkin lymphomas involving T lymphocytes that localize in
the skin (1). Mycosis fungiodes (MF) and S�ezary syndrome (SS) are
the most common subtypes of the disease. CTCL is a relatively
rare cancer, with an incidence rate of 7.7/1,000,000 person-years
and a male predominance (2). The National Cancer Institute’s
Surveillance Epidemiology and End Result (SEER) data indicate
2500 to 3000 new cases per year in USA (3). The age of onset of
the condition is typically greater than 50 years, with the incidence
rising significantly in the later decades of life (4). The prognosis
differs based on the age of presentation, type and extent of skin
lesions, overall stage, and presence of peripheral blood involve-
ment or extracutaneous disease (3,4). Overall, 71% of CTCL
patients present with early stages of the disease (stages Ia–IIa)
with a median survival ranging from 15.8 to 35.5 years, while the
remainder present with the advanced clinical stages of MF and SS
(stages IIb–IVb) with survival ranging from 1.4 to 4.7 years (3).

Novel therapies have been marketed in the last decade that
may be changing how the disease is managed (5). For patients
with limited stage disease, skin-directed therapies are recom-
mended, such as topical corticosteroids, topical chemotherapy,
bexarotene gel, phototherapy, or local radiation (6). If skin-
directed therapies are ineffective or if the patient develops
advanced disease, then systemic therapies are introduced, such as
bexarotene, denileukin diftitox, methotrexate, pralatrexate,

extracorporeal photopheresis (ECP), interferon-a, romidepsin, and
vorinostat (6).

Each of the standard chronic systemic options comes with
attendant costs and adverse effects. To assist decision makers in
assigning the value of each modality on both economic and clin-
ical attributes, a cost-effectiveness model was developed.
Therefore, the purpose of this analysis was to conduct a cost-
effectiveness analysis of systemic therapies for CTCL. A managed
care perspective is relevant for this analysis because CTCL health-
care services are incurred across a continuum of healthcare pro-
viders as per recently updated US Preventative Health Services
Task Force recommendations (7).

Methods

Study design

Therapies which are suitable for long-term CTCL patients’ manage-
ment and which were tested in formal clinical trials and large pro-
spective cohorts which included at least 70% of patients with
advanced disease were included in this analysis. Consequently,
therapies which are used for end-stage disease therapy short term
(such as doxorubicin, gemcitabine, and multi-agent chemothera-
pies) were not included. A decision analytic model was created to
compare the cost-effectiveness of systemic monotherapies for
CTCL including bexarotene, denileuikin diftitox, ECP, interferon-a,
methotrexate, pralatrexate, romidepsin, pralatrexate, and
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vorinostat. The structural framework is shown in Figure 1. The
measure of effectiveness was the overall response rate. This out-
come was selected because it was the most consistently reported
outcome across all therapies. The time frame for the model was

limited to 6 months as this was a common treatment period for
clinical trials evaluating patients with this condition.

Efficacy rates were obtained from published trials and evidence
summaries (Table 1). Sources of this evidence was obtained by

Figure 1. Decision model for treatment of CTCL.
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examining product labeling and conducting searches in PubMed
using each specific chemical entity name and examining titles/
abstracts of articles for relevant citations. For oral bexarotene, the
efficacy data were derived from a study that evaluated 58 subjects
with CTCL stages ranging from Ia to IIa (8) and a second study
that included 94 subjects with stages of disease ranging from IIb
to IVb (9). The overall response rate observed among subjects
receiving at least 300mg/m2 was used because this dosing is sup-
ported by the literature and the US product labeling (21). The effi-
cacy rates for denileukin diftitox were specific to the dosing
regimen, either 9 or 18mcg/kg/day. The efficacy rates for both
dosing strategies were obtained from a study that evaluated 71
subjects with disease stages Ia–IVa (11) and a second study that
included 144 subjects with disease stages Ia–III (12). For ECP, data
from product labeling did not include complete or partial
response rates, but defined success as 25% reduction in skin
scores (22) which differs from more recently conducted trials for
CTCL. Thus, overall response rate was estimated from summarizing
evidence identified in a recent review by Alfred et al. on the use
of ECP (10). The 39 studies identified were reviewed for the inclu-
sion of response rates in patients receiving ECP monotherapy for
the treatment of CTCL. Data from 22 of the studies met this inclu-
sion criteria and was included in the analysis of the effectiveness
of ECP for treatment of CTCL (23–44). A total of 462 patients com-
prised of various subtypes of CTCL, receiving ECP monotherapy,
were evaluated across studies, with 295 (63.9%) subjects deemed
as having partial or complete response. Although interferon-a is
not approved for treating CTCL in USA, it is frequently used (6).
Efficacy estimates for interferon-a were derived from a review art-
icle and data were summarized across a number of studies and
dosing strategies (13).

There have been no prospective studies examining the effect-
iveness of methotrexate for patients with CTCL. In a series of three
articles, Zackheim et al. (14–16) published findings from retro-
spective chart reviews for patients with SS, erythrodermic CTCL,
and mycosis fungoides. A total of 115 patients were evaluated
after being treated with low-dose methotrexate (10–35mg weekly
for most patients). Stages of disease ranged from I to IV, with very
few (N¼ 2) patients having stage I disease.

To determine the efficacy of pralatrexate, Horwitz et al. (17)
studied 54 patients with mycosis fungoides (n¼ 38), SS (n¼ 15),
and one patient with primary cutaneous anaplastic large cell
lymphoma in a dose finding study. Based on the best response
without dose limiting toxicities, 15mg/m2 was selected as a pri-
mary dose for the analysis, with 13 out of 29 patients experienc-
ing partial or complete response.

The efficacy data for romidepsin were obtained from two clin-
ical trials that enrolled a total of 167 subjects with stages of

disease ranging from Ia to IVb (18,19). For vorinostat, the efficacy
data were derived from clinical trials that enrolled a total of 74
subjects with stages of disease ranging from Ia to IVb (20).

Side effects of treatments included in this study were limited
to those most likely to result in additional resource consumption.
For bexarotene, the adverse events of hyperthyroidism, hypercho-
lesteremia, and hypertriglyceridemia were included based on
reports from clinical studies (8,9). The rate of hypercholesteremia
was 30% (28/94) (8), hyperthyroidism was 33% (50/152) (7), and
for hypertriglyceridemia the rate was 82% (77/84) (8). For denileu-
kin diftitox, the side effect of capillary leak syndrome was included
based on reports from a clinical trial (11%, 25/234) and the prod-
uct labeling (11,45). Thromboembolic events were included for
vorinostat, which has been associated with both deep vein throm-
bosis and more rarely, pulmonary embolism (20). The rate of
thromboembolic events was 5% (4/74). Adverse effects related to
methotrexate or pralatrexate were not included because of the
low frequency of occurrence and/or minimal or no impact on
healthcare utilization or costs.

Cost inputs

The perspective of the study was from that of a payer. Tables 2
and 3 display the various cost estimates used in the model. Cost
estimates for oral medications were based on the average whole-
sale acquisition cost (WAC) pricing file obtained from RED Book
(46). For injectable medications administered in medical clinics or
hospital settings, costs were based on Medicare reimbursement
for Medicare Part B medications (47).

The cost of bexarotene side-effects were calculated based on
costs associated with monitoring and treating patients for hyper-
lipidemia. Other costs associated with bexarotene treatment
included treatment of thyroid dysfunction and high triglycerides.

Table 1. Overall response rate by treatment.

Medication/treatment ORR Sources

Bexarotene 51.8% (71/137)� Duvic et al. 2001 (8)
Duvic et al. 2001 (9)

ECP 63.9% (295/462) References from Alfred et al. 2017 (10,23–44)
Denileukin diftitox 9mcg/kg/day 31.3% (25/80) Olsen et al. 2001 (11)

Prince et al. 2010 (12)
Denileukin diftitox 18mcg mcg/kg/day 44.0% (40/91)
Interferon 53.1% (110/207) Olsen et al. 2003 (13)
Methotrexate 44.3% (51/115) Zackheim et al. 1989 (14); 1996 (15); 2003 (16)
Pralatrexate 44.8% (13/29) Horwitz et al. 2012 (17)
Romidepsin 34.1% (57/167) Whittaker et al. 2010 (18)

Piekarz et al. 2009 (19)
Vorinostat 29.7% (22/74) Olsen et al. 2007 (20)
�For starting dose 300mg/m2 or higher.
ORR: overall response rate¼ complete response rate and partial response rate.

Table 2. Cost inputs for treatments.

Treatment component Cost Source

Bexarotene $214.67 per capsule WAC price (46)
Denileukin diftitox $1648 per 300mcg vial CMS Medicare Part B

fee schedule (47)
ECP $3045.61 per treatment CMS reimbursement

for CPT 36522 (48)
Interferon-a 3 million units $294.50 per dose WAC price (46)
Methotrexate 25mg $58.45 per dose WAC price (46)
Pralatrexate 20mg vial $5005.97 per 20mg vial WAC price (46)
Romidepsin 10mg vial $2927 per 10mg vial WAC price (46)
Vorinostat $103.55 per capsule WAC price (46)

CMS: Centers for Medicare and Medicaid Services; CPT: current procedural ter-
minology; WAC: wholesale acquisition price.
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Currently, denileukin diftitox is not commercially available in
USA but it was included in the analysis because it is approved for
sale in USA and may become available at a future date.
Denileukin diftitox cost was based on an intravenous infusion
Medicare Healthcare Common Procedure Coding System (HCPCS)
code of 96413 (48). Estimates of costs (not charges) for hospital
admissions related to capillary leak syndrome and pulmonary
embolism were obtained from Healthcare Cost and Utilization
Project (HCUP), an online database of hospital admissions
throughout USA (49). The cost of capillary leak syndrome was
assumed to be related to renal insufficiency. Complications for
denileukin diftitox were assumed to be equally distributed
between thromboembolic events and renal insufficiency because
the clinical trial report was unclear with respect to the distribution
of patients with each complication (11). However, this assumption
is likely to have little impact on the results because the cost for
thromboembolic events was $8846 and the cost related to renal
insufficiency was $11,351 (both in 2012US dollars) and the condi-
tion is very rare. These cost estimates were similar to those
reported by Ruppert et al. (50) for the cost of thromboembolism
($9500). The cost of denileukin diftitox treatment also includes
testing to verify tumor cell expression of CD25 as recommended
in the product labeling (45). Denileukin diftitox has been associ-
ated with loss of visual acuity (45). Therefore, ophthalmic exams
were assumed to occur approximately every 3 months.

Interferon-a was assumed to be self-injected and, therefore,
the cost was based on wholesale acquisition cost. The model
assumed an interferon-a dose of �4 million units.

The cost assigned to ECP treatment was based on Medicare
fee schedules for common procedural terminology (CPT) code
36522 (48). The 2016 reimbursement rate for CPT code 36522 was
$3045.31 for each treatment.

Various doses of methotrexate have been reported in the lit-
erature for treatment of CTCL in its various manifestations.
According the Zackheim’s articles (14), patients are started at low
doses, such as 2.5mg and then titrated up based on tolerability
and response. Most patients are maintained on 10–35mg (14).
Higher doses of methotrexate were reported being used in a few
patients. A dose of 25mg was included in the primary analysis.
The model assumed oral methotrexate would be used, although
intravenous methotrexate has also been used in clinical practice.

Product labeling for pralatrexate includes patients with CTCL
under the broader diagnosis of peripheral T-cell lymphoma (PTCL).
Labeled dosing for PTCL is 30mg/m2 given intravenously over
3–5min weekly for 6 weeks in 7 week cycles (51). However, stud-
ies conducted in the less aggressive CTCL have found that a dose
of 15mg/m2 given weekly for 6 weeks was equally as effective as

the labeled dose (17). For this analysis, the lower dosing was
used. It is recommended that patients receiving pralatrexate also
receive folic acid supplementation staring 10 days before treat-
ment and continuing for 30 days after treatment. In addition, vita-
min B12 is recommended before treatment and repeated every
8–10 weeks thereafter.

The cost estimates for romidepsin were based on product
labeling, and clinical studies. The dose for romidepsin was based
on US product labeling, 14mg/m2 (52). The dosing schedule is
three infusions over a 28-day period and then repeated again as
long as the patient tolerates the medication and benefit is
derived. Romidepsin is associated with prolongation of the QTc
interval (18,52). Thus, the cost of an electrocardiogram with
rhythm report was included with the cost of romidepsin.

The cost estimates for vorinostat were based on product labeling
(53). Vorinostat is available as an oral 100mg capsules and is taken
daily. The major adverse event associated with vorinostat is
thromboembolism (53). Using the same approach as used above for
denileukin diftitox, the cost of thromboembolism was based on cost
estimates from the HCUP dataset of hospital discharges (49).

Cost-effectiveness analysis

The model was designed to be probabilistic and included variable
distributions for effectiveness rates, frequency of adverse events,
dosing, and costs. Incremental cost-effectiveness ratios (ICERs) were
determined for each regimen relative to the lowest cost option. A
first and second-order Monte Carlo simulation was conducted (first
order: 5000 iterations; second order: 1000 iterations) to permit cal-
culation of measures of central tendency of success and costs for
each regimen. A cost-effectiveness acceptability curve was created
to determine the proportion of regimens that were cost-effective
over a range of willingness-to-pay (WTP) values. Because the time-
frame was six months, discounting was not done.

Sensitivity analysis

The lack of comparable data for clinical efficacy among the treat-
ment options is a limitation of this analysis. To determine the
extent that the model is sensitive to treatment efficacy, a series of
sensitivity analyzes were conducted varying the efficacy rates for
the treatments, using the lowest reported value for any treatment
as the lower bound for all treatments (i.e. bexarotene). Similarly,
the upper bound of efficacy was the highest reported value for
any treatment (i.e. ECP). It was not possible to conduct an analysis
of response by stage of disease due to the lack of evidence by
stage and/or differences in how response was reported. The data

Table 3. Cost inputs for various model components.

Component Cost Source

Chemotherapy infusion (1 h) $149.03 CMS 2016 fee schedule: HCPCS code 96413 (48)
Fibrate therapy with fenofibrate $2.28 per day WAC price: fenofibrate (46)
Levothyroxine 0.025mg $0.24 per day WAC price (46)
HMG-CoA reductase inhibitor therapy with $3.99 per day WAC price: simvastatin and atorvastatin (46)�
Physician visit for managing treatment side effects/monitoring toxicities $80.19 CMS fee schedule: CPT code 99213 (48)
Ophthalmology exam $136.12 CMS fee schedule: CPT code 92014 (48)
Laboratory test: lipid panel $18.24 CMS fee schedule: CPT code 80061 (48)
Laboratory test: complete blood count with differential $10.59 CMS fee schedule: CPT code 85025 (48)
Laboratory test: liver function test $9.53 CMS fee schedule: CPT code 84450 (48)
Electrocardiogram with rhythm report $14.08 CMS fee schedule: CPT code 93040 (48)
Hospitalization related renal insufficiency $11351 HCUP: ICD-9 code 593.7 (49)
Hospitalization related to pulmonary edema $10,479 HCUP: ICD-9 codes 415.11; 415.12; 415.19 (49)
�Average across products available.
CMS: Centers for Medicare and Medicaid Services; HCPCS: Healthcare Common Procedure Coding System; HCUP: Healthcare Cost and Utilization Project; ICD-9:
International Statistical Classification of Diseases and Related Health Problems; WAC: wholesale acquisition price.
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from clinical trials used in this analysis was reported in predomin-
antly advanced patient populations with at least 70% of patients
with stages IIb and above.

Results

The base-case results are displayed in Table 4. The lowest cost
option was treatment with methotrexate [mean¼$435, standard
deviation (SD)¼$284], with the next lowest cost option being
interferon-a (mean¼$32,174,638; SD¼$27,582) followed by ECP
(mean¼$40,985; SD¼$45,633). For bexarotene, denileukin diftitox,
romidepsin, pralatrexate, and vorinostat, the costs ranged from

$40,107 (SD¼ $18,598) for denileukin diftitox to $239,424
(SD¼$178,881) for bexarotene.

Figure 2 shows the distribution of cost and effectiveness for
each of the therapies. The reference therapy was methotrexate.
The only cost-effective therapies were methotrexate, interferon-a,
ECP, and pralatrexate. All other therapies were either dominated
(higher cost and less effective) by methotrexate, interferon-a, or
ECP.

Table 5 details the costs, effect, incremental cost, incremental
effect, and ICER as derived from the point-estimates for each
treatment. The ICER for ECP relative to methotrexate was
$213,416. Interferon, bexarotene, and pralatrexate had ICER values
of $396,725, $3,983,133, and $5,068,188 relative to methotrexate,
respectively. None of the other treatments were considered viable
options from a cost-effectiveness standpoint—meaning that they
provided less effectiveness and cost more than methotrexate,
interferon-a or ECP.

Figure 3 displays the results from the cost-effectiveness
acceptability curve. This figure shows that as the WTP for suc-
cess increases, the probability that methotrexate will be a cost-
effective treatment option decreases, but probability that ECP
will be cost-effective increases. At WTP values greater than
�$110,000 per success, ECP has the highest probability of being
cost-effective.

Table 4. Results from Monte Carlo Simulation with first and second-order
sampling.

Treatment Mean cost
Standard
deviation

Mean
effect

Standard
deviation

Bexarotene $239,424 $178,881 0.51 0.05
Denileukin diftitox $40,107 $18,598 0.38 0.04
ECP $40,985 $45,633 0.64 0.03
Interferon-a $32,174 $27,582 0.53 0.04
Methotrexate $436 $284 0.45 0.05
Pralatrexate $81,527 $49,068 0.43 0.10
Romidepsin $134,980 $6,703 0.35 0.04
Vorinostat $65,958 $40,637 0.29 0.05

Figure 2. Cost-effectiveness analysis.
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Sensitivity analyses

A series of sensitivity analyzes were conducted to determine the
robustness of the results. The first analyzes varied the clinical suc-
cess of each treatment based on the lowest and highest observed
success rates. A tornado diagram was created to evaluate those
parameters that would be sensitive to change (not-shown). Values
were varied across the width of the 95% confidence interval based
on the data for each product. Because of the relatively low cost of
methotrexate, no changes in efficacy for any of the other treat-
ments resulted in displacing methotrexate. While increasing the

efficacy of the therapies improved the likelihood they would be
cost-effective, no treatment strategies were found to be superior
to methotrexate, interferon-a or ECP with respect to cost-
effectiveness.

Discussion

This analysis indicates that methotrexate, interferon-a and ECP are
cost-effective options for treatment of CTCL. Currently, there are
no direct comparisons between these agents for CTCL. Interferon-

Table 5. Cost-effectiveness results.

Treatment Cost
Incremental

cost Effect
Incremental

effect
Incremental

cost-effectiveness ratio

Methotrexate $436 – 0.45 – N/A
Interferon-a $32,174 $31,738 0.53 0.08 $396,725
ECP $40,985 $40,549 0.64 0.19 $213,416
Denileukin diftitox $40,107 $39,671 0.38 �0.07 Dominated
Vorinostat $65,958 $65,522 0.30 �0.15 Dominated
Pralatrexate $81,527 $81,091 0.45 0.01 $5,068,188
Romidepsin $134,980 $134,544 0.35 �0.09 Dominated
Bexarotene $239,424 $238,988 0.51 0.06 $3,983,133

‘–’ denotes not applicable because methotrexate is the reference treatment.

Figure 3. Cost-effectiveness acceptability curve.
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a is one of the most widely used treatments for CTCL despite its
lack of regulatory approval in USA. It is also considered one of the
most effective single agents for CTCL, although the optimal dos-
age regimen has not been established and varies in the literature
(10,54). ECP is an immunomodulating procedure that collects and
treats a small percentage of circulating leukocytes with the photo-
active agent methoxasalen and UVA radiation. It received FDA
approval for treating CTCL in 1988 as a drug/medical device
though the device component has advanced through several gen-
erations (22). ECP is typically performed on two consecutive days
and then repeated at 1-month intervals for a minimum of
6 months. This therapy requires specific equipment and reim-
bursements rates may vary. Available data indicate relatively high
response rates with ECP (10), although more data are needed to
better understand the merits of ECP relative to other therapeutic
strategies, particularly among the various stages and subtypes of
CTCL (55). Although ECP is frequently used in combination with
other treatments, the response rates used in this analysis were
based on patients receiving ECP as a monotherapy to avoid misat-
tributing treatment response due to concomitant therapy. Of the
22 studies describing the efficacy of ECP monotherapy in CTCL
identified, the majority were not prospective trials and patient
numbers varied between 2 and 55 monotherapy patients per
study. Nevertheless, the total number of patients investigated was
larger than for other therapies modeled.

The results should be interpreted with caution because there
are no direct comparisons between treatments. Comparisons
across clinical studies is also challenging because until recently,
there has been a lack of standard disease classification and study
assessment criteria. The existing body of literature is largely based
on inconsistent or ambiguous terminology resulting in limited
ability to compare study results.

Other chemotherapeutic options for CTCL including the combin-
ation of cyclophosphamide, doxorubicin, etoposide, and vincristine
had higher complete response than patients receiving conservative
therapy, but there was no difference between treatments in dis-
ease-free or overall survival at 75 months (56). A non-randomized
analysis of patients receiving various treatments for CTCL including
chemotherapy, interferon, ECP, and histone deacetylase inhibitors
studied time to next treatment based on an Australian registry (57).
The study found that chemotherapy had the shortest time to next
treatment, whereas interferon-a had the longest time to next treat-
ment. The investigators recommended that chemotherapy be
restricted until all other options were exhausted. Therefore, chemo-
therapeutic regimens such as doxorubicin or gemcitabine combined
with oral prednisone are effective short-term treatments typically
reserved for late-stage disease. Doxorubicin, both liposomal pegy-
lated (PLD) and free form, is not a FDA-approved therapy for CTCL,
but is used as a palliative therapy, usually for end-stage patients
with CTCL (nccn.org). In the initial study by Wollina et al. (58) a
response rate of 88% was reported. However, this particular cohort
included 30% (11/34) patients with early stages of the disease
(stages Ia–IIa) and used several different doses of the drug across
the study. Nearly half of the responders (11/26) were early-stage
patients in this cohort (58). Neither this high response rate nor
design has ever been replicated in other studies. For example, in the
large cohort of advanced stage patients who received median five
cycles of PDL, the response rate was 40% and two patients died of
cardiac toxicity during the study (59). Doxorubicin is not suitable for
long-term management of CTCL patients because of its significant
cumulative toxicity in both non-pegylated and pegylated liposomal
forms and its relatively short-lived responses. Consequently, other
chemotherapeutic regimens were not included in this analysis
(60,61). In addition, the analysis reported in this paper found

denileukin diftitox to be a relatively low cost option (forth most
expensive therapy), but it is not currently available from the manu-
facturer and has not been available since 2011. It is unknown if the
product will be available at some point in the future.

The results of this analysis are driven primarily by the esti-
mated costs associated with each treatment and documented effi-
cacy. This analysis did not include all possible systemic therapies
for CTCL such as chemotherapies, other oral retinoids, or the
monoclonal antibody, alemtuzumab, because they are not rou-
tinely used as systemic therapies or are reserved for treatment
failure. An additional consideration is that this decision analysis
did not take sequential or concomitant treatment into account. In
practice, patients receive a combination of either sequential or
concomitant treatments though scientific validation of combined
modalities is needed (62).

There are many therapeutic options available for the manage-
ment of CTCL. The choice of treatment may be based on a host
of factors such as supporting evidence, stage of disease, use of
previous therapies, side-effects, patient convenience, physician
and patient preference, and cost. However, owing to the lack of
randomized trials to support treatment recommendations in vari-
ous stages of CTCL, particularly advanced stage disease, treatment
decision may often be determined by physician or patient prefer-
ence, or institutional experience (63). Thus, practice patterns vary
across both USA and Europe. A US survey of physician treatment
practices showed tremendous variation in treatment patterns (64).
This cost-effectiveness study may assist decision makers in the
assigning the value of systemic CTCL treatment modalities based
on both economic and clinical attributes.

Conclusions

This decision analytic model found that low-dose methotexate is
the lowest cost treatment for CTCL, but it also has a modest effi-
cacy. Interferon-a was also a lower cost treatment option, but nei-
ther methotrexate or interferon-a were more effective than ECP.
The findings suggest that ECP was a cost-effective strategy
because of its high efficacy rate as compared to the other agents
and lower cost than other pharmacological therapies. However,
further research is needed to directly compare the clinical efficacy
of treatments for CTCL. It is also important to note that the ana-
lyzed data should not serve as a basis for clinical decision making
and is purely informative.
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