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Introduction

T-cell lymphomas are relatively rare malignancies, 
accounting for approximately 10–15% of all 
lymphomas diagnosed in the United States.1,2 

The two major types of T-cell lymphoma are peripheral  
T-cell lymphoma (PTCL) and cutaneous T-cell lymph- 
oma (CTCL). Though both originate from T cells, PTCL 
and CTCL are distinct in terms of their associated symp-
toms, prognoses, and treatments. Historically, several 
classifications defined PTCL and CTCL, but major 
disparities existed between these systems. Recently a con-
sensus was reached by the World Health Organization 
(WHO) and the European Organisation for Research 
and Treatment of Cancer (EORTC), which has helped 
to resolve the debate and confusion surrounding the 
distinction of these malignancies.3,4

Under the WHO/EORTC consensus, several types 
of PTCL are identified.4 PTCL may occur either as 
predominantly disseminated, presenting mainly as adult 
T-cell leukemia/lymphoma, or predominantly nodal. The 
diagnosis of predominantly nodal PTCL is made further 
complex by the identification of several unique sub-
groups, including angioimmunoblastic T-cell lymphoma, 
anaplastic large-cell lymphoma (ALCL), and PTCL-not 
otherwise specified.

CTCL describes a wide variety of lymphomas char-
acterized by the expansion of malignant T cells within 
the skin. CTCL comprises approximately 75–80% of all 
primary cutaneous lymphomas.5 Originally, the only lym-
phomas considered to be CTCL were mycosis fungoides 
and Sézary syndrome. More recently, several other CTCL 
subgroups have been described, using a combination of 
clinical, histologic, and immunophenotypical criteria. 
According to the WHO/EORTC consensus, other malig-
nancies now considered to be CTCL include primary 
cutaneous CD30+ lymphoma, subcutaneous pannicu-
litis-like T-cell lymphoma, and extranodal natural killer 
(NK)/T-cell nasal-type lymphoma (Table 1).3,6

Standard Therapy for T-Cell Lymphoma

Treatment of T-cell lymphoma relies heavily on the 
exact subtype diagnosed, and the initial treatment is 
determined by both disease stage and the impact of the 
disease on patient quality of life. Standard treatment for 
PTCL includes systemic chemotherapy, most often with 
CHOP (cyclophosphamide, doxorubicin, vincristine, 
prednisone). However, with the exception of ALCL, most 

types of PTCL offer a poor prognosis, with 5-year overall 
survival rates between 15% and 30%.7

Topical therapies are commonly used to treat the skin 
manifestations of CTCL. These treatments include corti-
costeroids, mechlorethamine, and psoralen and ultraviolet 
A or ultraviolet B phototherapy. Systemic therapies, such 
as methotrexate, chlorambucil, retinoids, or low-dose 
interferon-a are often added to potentiate the response 
to the topical treatment. Patients with aggressive or meta-
static disease additionally are administered radiotherapy 
and systemic chemotherapy, either as a single-agent or 
combined; however, multiagent cytotoxic regimens are 
palliative with no demonstrated survival benefit.8 This 
lack of benefit has prompted the search for novel strate-
gies to treat aggressive or refractory PTCL and CTCL.

Novel Treatments for T-Cell Lymphoma

The majority of new treatments under investigation 
for T-cell lymphoma are designed to specifically target 
mal ignant cells.9 Recently vorinostat was approved by 
the US Food and Drug Administration (FDA) with an 
indication for progressive, persistent, or recurrent CTCL 
after the failure of two systemic therapies. The primary 
mechanism of action by which vorinostat induces cancer 
cell death is inhibition of histone deacetylases, causing cell 
cycle arrest and apoptosis.10 FDA approval of vorinostat 
came after a pivotal phase II trial showed that the agent 
induced an overall response rate (ORR) of 29.7% in treat-
ment-refractory patients.11 Also currently approved in the 
United States for the treatment of CTCL are bexarotene, 
a synthetic retinoic acid agent,12,13 and den ileukin diftitox, 
a recombinant protein consisting of interleukin-2 (IL-2) 
protein sequences fused to diphtheria toxin. 

There has been intense interest in the use of T cell–
directed antibodies in the treatment of both PTCL and 
CTCL. Zanolimumab, a human monoclonal antibody, is 
directed against CD4, a glycoprotein present on the sur-
face of T cells. Zanolimumab therapy resulted in an ORR 
of 56% in two phase II studies, and has been granted 
orphan drug status by the FDA.14 Zanolimumab has been 
designated a Fast Track Product by the FDA, covering 
patients with CTCL who have failed currently available 
therapy, and further investigation is currently underway 
in an open-label phase III study in treatment-refractory 
patients.15 Another monoclonal antibody, alemtuzumab, 
is also being tested in T-cell lymphoma. Alemtuzumab is 
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directed against CD52, which is expressed on the surface 
of mature lymphocytes. A small study of alemtuzumab in 
patients with refractory CTCL showed an ORR of 60%, 
and several case studies also report successful treatment 
of CTCL and PTCL with alemtuzumab16-19; however, 
because of associated toxicities, alemtuzumab therapy 
requires careful monitoring throughout administration.
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WHO EORTC Classification Frequency
5-Year  

Survival Rate

Indolent Clinical Behavior

Mycosis fungoides (MF) 44% 88%

MF variants and subtypes

    –  Folliculotropic MF 4% 80%

    –  Pagetoid reticulosis <1% 100%

    –  Granulomatous slack skin <1% 100%

Primary cutaneous CD30+ lymphoproliferative disorders

    –  Primary cutaneous anaplastic large cell lymphoma 8% 95%

    –  Lymphomatoid papulosis 12% 100%

Subcutaneous panniculitis-like T-cell lymphoma  
(provisional) 1% 82%

Primary cutaneous CD4+ small/medium-sized pleomorphic 
T-cell lymphoma (provisional) 2% 75%

Aggressive Clinical Behavior 

Sézary syndrome 3% 24%

Extranodal NK/T-cell lymphoma, nasal type NR NR

Primary cutaneous peripheral T-cell lymphoma, unspecified 2% 16%

Primary cutaneous aggressive epidermotropic CD8+ T-cell 
lymphoma (provisional) <1% 18%

Cutaneous g/d T-cell lymphoma (provisional) <1% NR

Table 1. WHO-EORTC 
Classification of CTCL

CTCL=cutaneous T-cell 
lymphoma; EORTC=European 
Organisation for the Research and 
Treatment of Cancer; NR=not 
reported; WHO=World Health 
Organization.

Adapted from Willemzer R et al.3 
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8026 Efficacy and safety of 
denileukin diftitox in a phase III, 
double-blind, placebo-controlled 
study of CD25+ patients with 
cutaneous T-cell lymphoma1

A Negro-Vilar, Z Dziewanowska, ES Groves,  
V Stevens, JK Zhang, M Prince, A Martin,  
W Sterry

Despite the availability of a number of therapies to treat 
CTCL, many patients experience disease progression as 
they become refractory to these treatments,2 which has 
led to the search for and development of novel treatment 
alternatives for these patients. One of these is denileukin 
diftitox. Denileukin diftitox is an engineered fusion of  
IL-2 protein with the active portion of diphtheria toxin. 
The inclusion of IL-2 allows denileukin diftitox specifically 
to target CTCL cells expressing the CD25 component of 
the IL-2 receptor3-5; it has been estimated that 50–60% of 
patients with CTCL have CD25-expressing CTCL cells.6 
After binding to the IL-2 receptor, the drug enters the 
cell within an acidified vesicle, where proteolytic enzymes 
release the enzymatically active diphtheria toxin portion 
of the drug.7,8 The liberated diphtheria toxin then induces 
apoptotic cell death through a mechanism involving 
inhibition of protein synthesis.9 Early success in phase 
I and II trials against CTCL paved the way for investi-
gating the efficacy and safety of denileukin diftitox in a 
phase III trial.10-12 This trial, which included patients with 
advanced, highly refractory CTCL, reported an ORR of 

30%.13 The results from this pivotal study led to the accel-
erated approval of denileukin diftitox for the treatment 
of advanced refractory CTCL. Here, Negro-Vilar and 
colleagues reported the results of a confirmatory phase III 
trial investigating denileukin diftitox in CTCL.1

A total of 144 patients with CD25+ CTCL were 
randomized to one of two denileukin diftitox arms  
(9 and 18 µg/kg per day) or intravenous (IV) placebo and 
received up to eight cycles of treatment (once daily for 
5 days every 3 weeks). Study participants were required 
to have received no more than three prior therapies for 
CTCL. Randomization was stratified by disease status at 
baseline; 67% had stage IIa or less and 33% had stage IIb 
or greater. 

The primary endpoint was ORR, defined as an 
improvement in tumor burden in both the skin and 
the blood. Confirmation of initial tumor response was 
required in two subsequent cycles. Both doses of denileu-
kin diftitox induced statistically significant ORRs com-
pared to placebo: ORRs for placebo, low-dose denileukin 
diftitox, and high-dose denileukin diftitox were 15.9%, 
37.8% (P<.0297 vs placebo), and 49.1% (P<.0015 vs 
placebo), respectively (Figure 1). Complete responses 
(CRs) were observed in 9.1% and 11.1% of patients 
in the low- and high-dose denileukin diftitox groups, 
respectively. Disease stage had no significant effect on 
treatment response.

Clinical benefit was further assessed using second-
ary endpoints, which were found to correlate with the 
observed ORR. Median progression-free survival (PFS) 
was 794 days in the low-dose treatment arm and 971+ 
days in the high-dose arm, versus just 124 days in the 
placebo arm. The median time to first response was 92 
days with high-dose denileukin diftitox, 120 days with 
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low-dose denileukin diftitox, and not reached at 204+ 
days for placebo.

Overall, denileukin diftitox was found to have 
a favorable safety profile at the doses used and adverse 
events were similar to those reported in other trials of 
denileukin diftitox. The only grade 3 or 4 adverse event 
that differed significantly between placebo and denileukin 
diftitox was nausea (2% versus 15% at the 18 µg/kg dose, 
respectively). Most adverse events noted in the denileukin 
diftitox treatment arms decreased markedly after the first 
two cycles of therapy.

This confirmatory phase III trial provided clear evi-
dence of the safety and efficacy of denileukin diftitox for 
the treatment of CTCL. Importantly, this is the largest 
randomized and controlled trial of denileukin diftitox in 
CTCL to date. The clinical response and benefit observed 
in this study provides further support of the use of this 
drug as a therapeutic alternative for CTCL.

8096 Pegylated liposomal doxorubicin 
as an alternative treatment of 
cutaneous T-cell lymphoma14

G Quereux, A Khammari, JM Nguyen,  
M Benmiloud, B Dreno

CHOP therapy is an important standard treatment 
option for patients with aggressive or metastatic CTCL. 

Unfortunately, doxorubicin, one of the components of 
the CHOP regimen, has a low therapeutic index. At doses 
above 120 mg/m2, doxorubicin induces severe neutrope-
nia in a majority of patients.15 Gastrointestinal discom-
fort, palmoplantar erythrodysesthesia, and hair loss are 
additional adverse effects common in patients receiving 
doxorubicin. Importantly, doxorubicin also induces 
irreversible congestive heart failure. This cardiotoxicity 
is cumulatively dose-related, limiting the lifetime dos-
age of doxorubicin that patients may receive.16 Because 
these many adverse effects are often a determining factor  
in whether a patient is able to tolerate chemotherapy,  
liposomal formulations of doxorubicin have been explo-
red as alternatives to traditional doxorubicin. Pegylated 
lipo  somal doxorubicin (PLD) is a novel formulation of 
doxorubicin that has been shown to induce fewer adverse 
effects than traditional doxorubicin.17 In both preclini-
cal and clinical studies, PLD exhibits pharmacokinetic 
properties distinctly superior to doxorubicin, including a 
longer distribution half-life, smaller volume of distribu-
tion, and reduced clearance.18,19 Compared with conven-
tional doxorubicin, PLD induces less gastrointestinal side 
effects, hair loss, and cardiotoxicity, while maintaining 
similar efficacy.19-22 Several studies have shown that PLD 
is efficacious as monotherapy in CTCL, eliciting ORRs 
between 80% and 88%.15,23-27 Quereux and colleagues 
further investigated the efficacy and safety of PLD to treat 
CTCL in a prospective, multicenter study.14 

This phase II study enrolled 25 patients with 
advanced stage (stages II–IV) CTCL who had unsuc-
cessfully responded to at least two previous treatments. 
Patients received intravenous PLD (40 mg/m2) once 

Figure 1. Overall and complete 
response rates among cutaneous 
T-cell lymphoma patients treated with 
denileukin diftitox versus placebo.
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every 4 weeks. PLD therapy was given for a maximum of 
8 cycles, but was reduced to as low as 4 cycles in the event 
of a CR. The primary study endpoint, overall response 
(OR), was determined at the end of treatment. An ORR 
of 56% (n=14) was observed in this study, with 20% of 
patients (n=5) achieving a CR and 36% (n=9) a partial 
response (PR). The statistical probability of achieving 
an OR was not influenced by sex or the type or stage of 
lymphoma. The authors noted that the ORR in this study 
was significantly lower than the 80–88% rate reported 
in other studies of PLD monotherapy for CTCL. Dif-
ferences in patient populations were reasoned to be the 
main cause for this discrepancy, as patients in this study 
had advanced stage disease that was refractory to therapy. 
In the 14 patients who achieved an OR, the median PFS 
was 5.02 months (95% confidence interval [CI], 2–not 
achieved [NA]). Another secondary endpoint, median 
overall survival (OS), was calculated to be 43.7 months 
(95% CI, 23.4–NA). A relapse of disease was observed 
in 3 of the 5 patients (60%) with a CR after treatment. 
Disease relapse occurred at a median of 358 days. Care-
ful analysis of the responding patients showed that PLD 
was effective in two subsets of CTCL that had not been 
previously shown: patients with Sézary syndrome and 
transformed CTCL responded particularly well to PLD, 
with ORRs of 60% and 50%, respectively.

PLD was well tolerated in this study, with the major-
ity (80%) of adverse effects reported as grade 1 or 2. 
Grade 3 infections were noted in 4 individuals, including 
one case of pneumopathy and three cases of Staphylococ-
cus aureus septicemia. However, these infections were 
attributed to the immunosuppression typically induced 
by CTCL. One patient exhibited unexplained grade 4 
hyperthermia and hemophagocytosis. Importantly, the 
adverse effects typically noted with conventional doxo-
rubicin therapy, gastrointestinal effects and cardiotoxic-
ity, were only reported as mild cases in 20% and 4% of 
patients, respectively.

At the conclusion of this trial, the investigators found 
that PLD was a safe and effective monotherapy to treat 
CTCL. Significantly, responses were observed in this  
difficult-to-treat refractory patient population. Addi-
tionally, PLD was found to be particularly active in two 
subtypes of CTCL, Sézary syndrome and transformed 
CTCL. Although PLD is not a curative treatment for 
CTCL, the improved toxicity profile of this novel for-
mulation compared to the traditional chemotherapy is 
an important approach in improving patient survival and 
quality of life.

8069 Alemtuzumab plus CHOP as 
front-line chemotherapy for patients 
with peripheral T-cell lymphomas28

J Moon, J Kim, S Sohn, D Yang, J Lee, H Kim,  
H Shin, J Chung, W Lee, Y Joo, S Oh

Although the CHOP regimen is considered to be the 
standard therapy for aggressive CTCL, it does not induce 
significant improvements in OS. Therefore, improving 
response to CHOP therapy is an important strategy for 
increasing survival in these patients. One approach to 
increase clinical response to CHOP therapy is combining 
it with newly available targeted biologic agents. Alem-
tuzumab is a humanized monoclonal antibody directed 
against the CD52 antigen, a cell surface molecule highly 
expressed on malignant T cells.29 Clinical studies of 
single-agent alemtuzumab have shown it to be efficacious 
in T-cell prolymphocytic leukemia, mycosis fungoides, 
Sézary syndrome, and, most recently, peripheral T-cell 
lymphomas (PTCL).30-32 This latter study was a pilot trial 
of alemtuzumab in patients with PTCL that was either 
relapsed or refractory to treatment.32 Even in this diffi-
cult to treat population, alemtuzumab elicited an ORR 
of 36%. Here, Moon and fellow investigators reported 
results from a study testing the safety and efficacy of 
alemtuzumab in combination with CHOP as frontline 
therapy for PTCL.28 The final results of this trial were 
recently published.33 

This phase II trial enrolled patients with confirmed, 
newly diagnosed PTCL. The median patient age was 50.5 
years (range, 20–65 years) and most (70%) were male. 
Patients were treated with classical CHOP therapy plus 
alemtuzumab (10 mg on day 1 and 20 mg on day 2 of 
the first cycle; 30 mg on day 1 in the remaining cycles). 
Alemtuzumab cycles occurred in 3-week intervals. Impor-
tantly, the dosage of 30 mg every 3 weeks was chosen 
because of the severe infectious complications observed 
at higher doses in the previous PTCL study.32 Response 
to treatment was measured after every 2 treatment cycles, 
1 month after treatment completion, and every 3 months 
during the follow-up period.

A total of 20 patients were included in the analysis. 
An ORR of 80% (95% CI, 58.3–96.3) was observed, 
with 65% CR and 15% PR. Of the 4 remaining patients, 
1 had stable disease and 3 experienced disease progres-
sion. At 1 year, the event-free survival was estimated  
to be 43.3% while the estimated rate of OS was 44.3% 
(Figure 2). 

Because of previous experience with alemtuzumab-
induced toxicities, treatment-related adverse effects were 
carefully monitored in this study. Grade 4 neutropenia 
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and leukopenia were each noted in 90% of the patients. 
Commonly observed grade 3 adverse effects included ane-
mia (25%), thrombocytopenia (30%), and febrile neu-
tropenia (50%). After a median of 12 weeks, 5 patients 
(25%) experienced cytomegalovirus (CMV) reactiva-
tion, a reported complication of alemtuzumab-induced 
immunosuppression.34 Although they were all treated 
with standard antiviral medications, 3 patients developed 
CMV-related diseases. Significantly, 2 patient deaths were 
determined to be treatment-related.

The present study by Moon and colleagues was 
discontinued after only 20 of the planned 43 patients 
were enrolled. Although the combined CHOP plus alem-
tuzumab chemotherapy elicited important antitumor 
effects in some patients, severe hematologic and infectious 
toxicities frequently occurred, as well as treatment-related 
mortalities. Therefore, future studies of alemtuzumab-
based therapy for PTCL will require careful monitoring 
of patients and investigation of different dosage schedules 
to prevent treatment-related morality.

8095 Allogeneic stem cell 
transplantation in T-cell lymphomas: 
a French national survey from the 
Société Française de Greffe de 
Moelle et de Thérapie Cellulaire 
(SFGM-TC)35

S Le Gouill, N Milpied, A Buzyn, G Socié,  
M Mothy, J Vernant, N Ifrah, C Haioun,  
M Michallet, C Volteau, D Blaise

Allogeneic stem cell transplantation (allo-SCT) is under 
increasing exploration as an alternative therapy for CTCL 
patients.36 This process involves the transfer of stem cells 
taken from a matching donor, determined by the presence 
of identical human leukocyte antigens (HLA). Several 
studies have reported successful outcomes in individuals 
with CTCL following allo-SCT, with complete remis-
sions having been noted in several cases.37-42 Some of 
these cases have been associated with long-term responses. 
Continuous remission has been documented for up to 4.5 
years after transplant. However, these studies are small, 
involving only one or a few patients. Therefore, further 
investigation of allo-SCT to treat CTCL is needed. In 
this report, Le Gouill and fellow investigators presented 
the results of a larger, multicenter study of allo-SCT in 
aggressive T-cell lymphoma.35

A retrospective analysis of T-cell lymphoma patients 
from the French SFGM-TC database was performed. 
Several factors were used to exclude patients from the 
analysis, including an age of less than 15 years at the time 
of transplantation, HIV-positive status, and evidence of 
lymphoblastic lymphoma. Of the 57 patients included  
in the analysis, 38 were male and 19 female. The median 
age at diagnosis was 38 years (range, 13–61 years) and  
a majority (n=51) of patients had an International  

Figure 2. Survival curves: A) estimated overall survival rate 
and B) event-free survival rate for all patients were 44.3 and 
43.3%, respectively.

A total of 90 cycles (median 5.5, range one to six cycles) 
were administered to the 20 patients assessable for toxicity. 

A

B
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Prognostic Index score of 3 or more at the time of diag-
nosis. After diagnosis, the median time to allo-SCT was 
12 months (range, 4.6–17 months). Most patients (n=42) 
received allo-SCT with a myeloablative conditioning 
regimen, in which the bone marrow activity was drasti-
cally reduced. The remaining patients (n=15) received 
a nonmyeloablative, or reduced intensity, conditioning 
regimen. Stem cells were donated from various sources, 
including bone marrow (n=38), circulating blood (n=18), 
and cord blood (n=1). All of the stem cell donors were 
HLA-matched; 53 donors were related to the recipient  
and 4 were unrelated. A variety of aggressive T-cell lym-
phoma subtypes were represented in this study, including 
PTCL (n=19), angioimmunoblastic T-cell lymphoma 
(n=8), anaplastic large cell lymphoma (n=20), T-cell 
granular lymphocytic leukemia (n=1), NK/T-cell lym-
phoma (n=1), localized nasal NK/ T-cell lymphoma (n=3), 
human T-cell leukemia/lymphotropic virus type 1 (n=2), 
and enteropathy-associated T-cell lymphoma (n=1).

At the time of allo-SCT, 25 patients had a CR dis-
ease status, 19 had a PR disease status, and 13 patients 
were cat egorized with either progressive or stable disease. 
After transplantation, 91% of the patients were found 
to exhibit a CR, compared to the 43% of patients who 
had a CR at the time of transplantation. Following 
transplantation, 6 patients experienced a relapse. Adverse 
events included 11 patients diagnosed with grade 3 or 4 
graft-versus-host disease. The deaths of 18 patients were 
attributed to toxicity.

The results of this study, one of the largest investigat-
ing allo-SCT as therapy for aggressive T-cell lymphoma, 
suggest that allo-SCT may be an effective treatment 
strategy for CTCL patients. Because of the risk of serious 
adverse events and treatment-related mortality, allo-SCT 
may be best reserved for treating aggressive or treatment-
refractory disease. The study investigators concluded that 
further investigation is warranted, and further evaluation 
of factors that may be of prognostic value is needed for 
clinicians to determine the best use of this therapy in the 
setting of advanced T-cell lymphoma.
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Commentary
H. Miles Prince, MD, FRACP, FRCPA
Peter MacCallum Cancer Centre and the University  
of Melbourne Medical School, Melbourne, Australia

Primary cutaneous T-cell lymphomas are rare diseases 
with an incidence of approximately 0.5 per 100,000. The 
majority of patients with CTCL have mycosis fungoides, 
and, of these, approximately 80% have early-stage disease. 
The trials presented here focus on a relatively rare group of 
patients with CTCL—those with advanced-stage disease. 
Advanced-stage disease includes patients with tumor-
stage, erythrodermic, nodal, or visceral involvement of 
disease. Such patients typically die of their disease (unlike 
patients with very early-stage mycosis fungoides, who 
have a survival similar to their age-matched counterparts), 
and so new treatment approaches are needed. 

Typical treatment strategies for patients with 
ad vanced-stage disease include biologic response modifi-
ers such as interferon-a, rexinoids such as bexarotene, and 
systemic chemotherapy. Currently approved therapies in 

the United States for relapsed/refractory advanced-stage 
CTCL are bexarotene, denileukin diftitox, and more 
recently the histone deacetylase inhibitor vorinostat. 

The study by Negro-Vilar et al1 is the first placebo-
controlled trial in CTCL. Responses to denileukin 
dif   titox were observed in patients with both early- and 
advanced-stage disease; patients had failed up to three 
prior therapies including systemic therapies, thus they 
were a very poor prognosis group of patients—demon-
strated by a PFS of only 124 days in those who received 
placebo. The efficacy of denileukin diftitox was clearly 
demonstrated by a statistically significant increased ORR, 
which translated into a striking improvement in PFS, 
with a median PFS of more than 2 years. Moreover, there 
was a distinct trend of improved ORR and PFS in the 
higher-dose arm of denileukin diftitox. Although not 
a simple drug to deliver, requiring daily treatment for  
5 consecutive days every 3 weeks, its side effect profile was 
acceptable, but toxicities of peripheral edema and fluid 
retention required careful monitoring. The observed tox-
icities need to be placed into context of other studies that 
have demonstrated that the toxicity profile of denileukin 
diftitox can be further improved with the concomitant 
use of corticosteroids.2 Of note, this study involved only 
patients with CD25+ CTCL. It is already recognized that 
patients with CD25– disease also respond to denileukin 
diftitox.3 Thus we await the results of long-term follow up 
of patients with CD25– disease to see if their outcome is 
as favorable as those with CD25+ CTCL.4 Given these 
definitive results, denileukin diftitox has a clear place in 
the therapy of CTCL and further studies examining com-
bination therapies are warranted. 

The study by Quereux et al5 of liposomal doxorubicin 
confirmed prior studies that patients with advanced-stage 
CTCL respond to this drug.6 Indeed, the observed ORR of 
56% was impressive given that these patients were heavily 
pretreated. Within this cohort of patients there were two 
groups of CTCL patients that deserve particular atten-
tion, namely those with Sézary syndrome, the leukemic 
form of mycosis fungoides, and those with transformed 
disease. Both groups are recognized to have a particu-
larly poor prognosis and both groups also responded to 
liposomal doxorubicin, with response rates of 60% and 
50%, respectively. These response rates are very promis-
ing for a single agent and further studies are warranted 
to study this drug in the context of combination therapy. 
Nonetheless, the value of liposomal doxorubicin, either 
alone or in combination, needs to be defined by compar-
ing it to standard doxorubicin in a randomized controlled 
trial. Such studies will definitively determine if liposomal 
doxorubicin is superior to standard doxorubicin.

To put this study into context, two other relatively 
new systemic chemotherapy agents are worthy of discus-
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sion—gemcitabine and forodesine. Duvic and colleagues 
have investigated the safety and efficacy of gemcitabine 
monotherapy for CTCL.7 Twenty-five patients with 
CTCL on a phase II open-label trial received intravenous 
gemcitabine (1,000 mg/m2) on days 1, 8, and 15 for 
6 cycles or more. Responses were seen in 17 of 25 study 
patients (68%). Gemcitabine was generally well tolerated, 
with myelosuppression being the major toxicity. In a study 
by Marchi and coworkers, 32 previously untreated patients 
with mycosis fungoides (n=26), PTCL with exclusive skin 
involvement (n=5), or Sézary syndrome (n=1) were given 
gemcitabine on days 1, 8, and 15 of a 28-day schedule 
at a dose of 1200 mg/m2 intravenously over 30 minutes 
for a total of 6 cycles.8 Seven patients (22%) achieved a 
CR and 17 (53%) achieved a PR. Further studies using 
gemcitabine in combination, either contemporary or 
sequentially, with other drugs in patients with advanced-
stage untreated CTCL are needed.

Forodesine is a potent, rationally designed purine 
nucleoside phosphorylase (PNP) inhibitor that is orally 
bioavailable. Duvic et al performed an open-label dose-
escalation study of forodesine, 40–320 mg/m2 daily 
for 4 weeks, to evaluate the safety and pharmacokinetic 
profile of oral forodesine, followed by an investigation 
of the expansion of the optimal biologic dose (dose with 
maximum PNP inhibition and elevation of plasma deoxy-
guanosine levels) to assess efficacy.9 Previously treated, 
refractory CTCL patients with stage Ib or greater disease 
were eligible for participation. The primary endpoint was 
ORR, as measured by the severity-weighted assessment 
tool (SWAT) and physicians’ global assessment (PGA). 
Overall, 37 patients were treated and no dose-limiting 
toxicities were observed with target doses of 320 mg/m2. 
Based on pharmacokinetic and pharmacodynamic results, 
80 mg/m2 per day was identified as the optimal biologic 
dose. The ORR was 54% (15 of 28 patients; 2 [7.1%] 
with a CR and 13 [46.4%] with a PR). The proportion 
of patients with stage IIb or greater disease was 68%. 
Response in this population was seen in 10 (53%) of the 
19 patients (1 [5%] with a CR and 9 [47%] with a PR). 
The percent change in SWAT score from baseline as a 
function of time demonstrated a progressive decrease over 
a 24-week period. The most common adverse events clas-
sified as grade 2 or less, without regard to causality, were 
nausea (30%), dizziness (22%), pruritus (22%), fatigue 
(19%), headache (19%), peripheral edema (19%), and 
pyrexia (16%). The only adverse event classified as grade 
3 or greater, without regard to causality, and occurring in 
at least 2 patients, was lymphopenia, which was observed 
in 2 patients (5%). 

Alemtuzumab is a humanized monoclonal antibody 
directed against the pan-lymphocyte antigen CD52. It 
has demonstrable single-agent activity in CTCL, with an 

ORR of approximately 40% in patients with previously 
treated disease.10,11 It has also shown single-agent activity 
in PTCL.12 Moon et al13 extended this observation and 
combined alemtuzumab with conventional-dose combi-
nation therapy in the form of CHOP. As opposed to the 
other studies in this review, these patients all had PTCL 
rather than CTCL. There are three important aspects to 
this study worthy of comment. Firstly, the alemtuzumab 
was administered in a novel fashion of 30 mg/m2 IV on 
day 1 of the 21-day cycles. Single-agent trials of alem-
tuzumab have typically administered alemtuzumab three 
times per week for 12–16 weeks. Whether an intermit-
tent schedule as described in this study is as effective as 
the more dose-intense schedule is unknown. Secondly, 
the response rate was impressive, with 13 CRs and 3 PRs 
giving an ORR of 80% and estimated 1-year event-free 
survival of 43%. Thirdly, toxicity was substantial, with 
a high incidence of grade 4 neutropenia and associated 
febrile neutropenia. In addition, one quarter of the 
study patients experienced CMV reactivation, leading 
in 3 cases to CMV-related pneumonitis and retinitis. 
The high incidence of cytopenias and CMV reactivation 
with alemtuzumab has been noted previously,14 and these 
complications limit the capacity of combination therapy. 
Moreover, the intensive infection prophylaxis and CMV 
monitoring add to the cost of this approach.15 

Zanolimumab is a fully human anti-CD4 mono-
clonal antibody that is specific to the CD4 receptor, and 
recently two phase II studies have demonstrated efficacy in 
CTCL.16 The response rate is promising and the toxicity 
profile appears better than with alemtuzumab (probably 
due to the pan-lymphocyte toxicity of alemtuzumab). 
Thus, further studies of zanolimumab in combination 
with chemotherapy are likely to follow in both CTCL 
and PTCL. 

Probably the most aggressive therapy for CTCL and 
PTCL is allogeneic transplantation. Although there is 
clearly a graft-versus-lymphoma (GVL) effect in CTCL, 
as demonstrated in a number of studies,17-26 the GVL 
effect is unproven in PTCL.27 The survey of allogeneic 
stem cell transplants in T-cell lymphomas by Le Gouill 
et al28 identified 57 cases from 10 French centers. The 
median age was low at 38 years, and almost half were 
treated in CR. Although the authors claim that this study 
confirms the role of a GVL effect, this claim is not con-
vincing in this review and the GVL effect still remains 
unproven. Moreover, the transplant-related mortality of 
18 of 57 patients is high and consistent with previous 
registry reports.27 Nonetheless, the promising findings 
with allogeneic transplant for PTCL warrant further 
exploration of this modality in both PTCL and CTCL, 
though given the high rate of transplant-related mortality 
careful patient selection is required.
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These studies clearly demonstrate that we are ex- 
panding our treatment options for T-cell lympho-
mas—both CTCL and PTCL. They also highlight that 
the primary difficulty of studying new therapies in these 
diseases is their relative rarity compared to B-cell lym-
phomas, which is made even more complex given the 
heterogeneous nature of PTCL. In most studies a variety 
of subtypes of PTCL are included. It would be somewhat 
naive to believe that all these subtypes behave in a similar 
fashion, which complicates how a clinician should inter-
pret the data for an individual patient. 

Nonetheless, we know we must improve the outcome 
for the patients with anaplastic lymphoma kinase–nega-
tive systemic PTCL—lymphomas that are known to have 
a poor outcome with CHOP-like regimens. Thus, upfront 
regimens that combine conventional-dose chemotherapy 
with novel agents such as alemtuzumab or liposomal 
doxorubicin need to be tested in randomized trials. Other 
agents that could be considered for combination with 
standard chemotherapy include bexarotene, the histone 
deacetylase inhibitor vorinostat, or the CD4-specific 
antibody zanolimumab.16 Another approach would be to 
consider maintenance strategies utilizing these agents. 

Denileukin diftitox has yet to be fully assessed in 
PTCL, with one study published to date. Dang and col-
leagues performed a phase II study of denileukin diftitox 
in relapsed/refractory T-cell non-Hodgkin lymphoma, 
excluding cutaneous T-cell lymphoma.29 Eligible patients 
received denileukin diftitox 18 µg/kg per day for 5 days 
every 3 weeks for up to eight cycles. For 27 patients 
enrolled, objective responses (6 CRs, 7 PRs) were achieved 
in 13 patients (48.1%), 8 patients (29.6%) had stable 
disease, and 6 patients (22.2%) had progressive disease. 
An objective response was achieved in 8 of 13 patients 
(61.5%) with CD25+ tumors (4 CRs, 4 PRs) and 5 of 
11 patients (45.5%) with CD25– tumors (2 CRs, 3 PRs). 
Median PFS was 6 months (range, 1–38+ months). 

Given that advanced-stage CTCL is incurable, treat-
ment is aimed at improving disease-free survival and 
quality of life. Thus, most patients have a variety of thera-
peutic options open to them, which makes determining 
a standard treatment paradigm almost impossible. In 
general, chemotherapy is avoided for as long as possible, 
and the good toxicity profiles of bexarotene and vorino-
stat make them appealing first-line systemic therapies for 
CTCL. Although the toxicity of denileukin diftitox is 
clearly greater than that of these two agents, durable PFS 
makes denileukin diftitox a very appealing agent as first- 
or second-line therapy in advanced-stage CTCL. 

With respect to vorinostat, a single center, phase II, 
dose-finding trial of oral vorinostat to determine response 
rate and response duration in patients with relapsed or 
refractory stage Ia–IVb CTCL has been performed.30 
Thirty-three patients, 28 with advanced-stage CTCL, 

with a median of five prior therapies (range, 1–15) 
were enrolled in one of three sequential dosing cohorts. 
Response to therapy was categorized according to the 
PGA. Eight patients achieved a PR, including 7 patients 
with advanced-stage disease and 4 with Sézary syndrome. 
The median time to response and time to progression for 
responders were 11.9 and 30.2 weeks, respectively. More-
over, 14 of 31 evaluable patients had relief from pruritus. 
Responses were observed in all stages of the disease, 
including patients with early-stage refractory mycosis fun-
goides, tumors with large cell transformation, and those 
with nodal and blood involvement. The most common 
drug-related side effects of fatigue, thrombocytopenia, 
and gastrointestinal upset were generally well tolerated, 
and the 400 mg daily regimen appeared to have the most 
favorable safety profile. Another single-arm, open-label, 
phase IIb trial of vorinostat was conducted with 74 heav-
ily pretreated patients whose previous treatments had 
included bexarotene.31 Sixty-one patients had at least 
stage IIb disease. The primary endpoint of the trial was 
overall response by the modified SWAT scores. The ORR 
was 29.7% in patients with stage IIb disease and 29.5% 
in patients with higher stage disease. Median time to 
response was 56 days for patients with stage IIb or higher. 
Median duration of response was not reached but esti-
mated to be greater than 185 days, while the median time 
to progression was 4.9 months overall and 9.8 months 
for stage IIb or higher responders. Approximately one 
third of patients had relief from their pruritus. The most 
common drug-related adverse events were again diarrhea, 
fatigue, nausea, and anorexia. Consequently, vorinostat 
has recently been approved by the FDA for patients who 
have progressive, persistent, or recurrent CTCL following 
two prior systemic treatments.32 

Another promising histone deacetylase inhibitor is 
romidepsin (depsipeptide). The preliminary results of 
71 patients with CTCL showed an ORR of 31%, with 
a CR observed in 4 patients, a PR in 18 patients, and 
stable disease in 9 patients. The median duration of 
response was 17 months, 5.5+ months, and 6+ months, 
respectively. One patient remained in an ongoing CR, off 
therapy, after 5 years, and one patient who has achieved 
a PR continues to receive romidepsin for greater than 
69 months.33 Response to romidepsin in CTCL was 
confirmed in a transatlantic study of patients with stage 
Ib–IVa CTCL/Sézary syndrome.34 In this study of 31 
evaluable patients who had received a median of three 
prior systemic therapies including prior chemotherapy, an 
ORR of 39%, with an 8% CR rate, was observed. More-
over, a further 58% had stabilization of their disease and 
53% of all patients demonstrated relief of pruritus. The 
median time to response for these patients was 2 months. 
Of interest, in vivo treatment with romidepsin has been 
shown to upregulate expression of the IL-2 receptor, the 
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target for denileukin diftitox. Romidepsin was shown to 
increase the sensitivity of this cell line to denileukin difti-
tox with a synergistic increase in apoptosis.35 

The response rates and PFS observed with the his-
tone deacetylase inhibitors appear comparable to those 
observed with bexarotene. Although the impressive PFS 
observed with denileukin diftitox would suggest that it 
may achieve better outcomes, one needs to recognize 
that the patient populations in the various studies were 
somewhat different and there is yet to be a head-to-head 
comparison of denileukin diftitox to vorinostat.  

Finally, extracorporeal photopheresis is a treatment 
modality that is particularly effective for erythrodermic 
mycosis fungoides or Sézary syndrome, and combination 
therapies with vorinostat, bexarotene, or some of the 
agents described in this review warrant further study. 
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1.  The novel  CTCL therapy deni leuk in d i f t i tox is a fus ion 
of  __________ with d iphther ia tox in.

a. IL-1
b. IL-2
c. IL-3
d. CD25

2.  A phase I I I  t r ia l  repor ted by Negro-V i lar  and 
col leagues showed that low and h igh doses of 
deni leuk in d i f t i tox therapy induced overa l l  response 
rates of  __________ and __________, respect ive ly.

a. 37.8%; 49.1%
b. 15.9%; 37.8%
c. 15.9%; 49.1%
d. 9.1%; 11.1%

3.  pat ients receiv ing low-dose (9 mg/kg/day)  deni leuk in 
d i f t i tox treatment exper ienced a median pfS of 
______ days.

a. 473  b. 571
c. 794  d. 971

4.  In  a study by quereux and fe l low invest igators, 
_______ of  pat ients had a response to pegylated 
l iposomal doxorubic in treatment.

a. 20% b. 36%
c. 56% d. 60%

5.  In  these pat ients who had a response to pegylated 
l iposomal doxorubic in,  the median pfS was  
______ months.

a. 3.75 b. 5.02
c. 6.45 d. 9.52

6.  Cardiotox ic i ty,  a dosage- l imi t ing adverse ef fect 
of  t radi t ional  doxorubic in,  occurred at  a rate of 
_______ in pat ients receiv ing pegylated l iposomal 
doxorubic in in the quereux study.

a. 4%  b. 16%
c. 20% d. 30%

7.  A lemtuzumab is a humanized monoclonal  ant ibody 
d irected against  __________.

a. CD4
b. CD12
c. CD25
d. CD52

8.  True or fa lse? A phase I I  t r ia l  of  a lemtuzumab in 
combinat ion wi th CHOp was d iscont inued due to 
treatment - re lated tox ic i t ies.

a. True b. False

9.  As repor ted by moon and col leagues, the 
combinat ion of  a lemtuzumab and CHOp therapy resul ted 
in an overa l l  response rate of  _______ 
in pat ients wi th pTCL.

a. 15% b. 45%
c. 65% d. 80%

10.  In  a retrospect ive study of  a l logeneic stem cel l 
t ransplantat ion in aggressive T-ce l l  lymphoma,  
_______ of  pat ients had a Cr fo l lowing 
transplantat ion.

a. 45% b. 57%
c. 85% d. 91%
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Please answer the following questions by circling the number that best reflects your view.  
(Scale: 1 = poor; 2 = fair; 3 = satisfactory; 4 = good; 5 = excellent) 

1. Please rate how effectively you are able to:
a.  Discuss the use of denileukin diftitox and liposomal doxorubicin in the treatment 

of cutaneous T-cell lymphoma.   1 2 3 4 5
b.  Discuss the treatment of peripheral T-cell lymphoma with alemtuzumab

plus chemotherapy.   1 2 3 4 5
c.  Review the use of allogeneic stem cell transplantation in the treatment of   

T-cell lymphoma.   1 2 3 4 5

2. Activity/Topic:
a. The extent this program met your continuing professional development goals 1 2 3 4 5
b. The overall quality of the activity   1 2 3 4 5
c.  The overall format of the activity   1 2 3 4 5
d.  The applicability/usefulness of the material to your practice  Not in practice 1 2 3 4 5

3. Based on your previous knowledge and experience, this activity was:

Too basic  Appropriate  Too complex

4. Do you feel that the activity was objective, balanced, and free of commercial bias?  Yes No
 

If no, why?

5. Based on this activity, how might you change your practice management or patient care?

6. Please list any speakers and/or topics you would like in future programs.

7. Would a periodic review of this or related material be appropriate?   Yes No

8. We welcome your comments
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