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This activity has been designed to meet the educational needs of oncolo-
gists, hematologists, and nurses involved in the management of patients with  
peripheral T-cell lymphoma (PTCL).

Statement of Need/Program Overview
Peripheral T-cell lymphomas (PTCL) are a heterogeneous group of malignancies 
that arise from mature T cells. PTCL accounts for approximately 10% of non-
Hodgkin lymphoma cases. There are more than 20 different subtypes, the most 
common of which are PTCL not otherwise specified, angioimmunoblastic T-cell 
lymphoma, and anaplastic large-cell lymphoma. The characteristics of PTCL are 
distinct from those of B-cell lymphomas. Most PTCL subtypes are aggressive 
and treatment-resistant, and associated with a poor prognosis. PTCL is charac-
teristically unresponsive to conventional chemotherapy. Newer agents, includ-
ing antifolates, immunoconjugates, histone deacetylase inhibitors, monoclonal 
antibodies, nucleoside analogs, proteasome inhibitors, and signaling inhibitors, 
have improved outcomes for patients with relapsed/refractory PTCL. Four thera-
pies recently gained approval from the US Food and Drug Administration for 
relapsed/refractory PTCL: pralatrexate, romidepsin, belinostat, and brentuximab 
vedotin (specifically for systemic anaplastic large-cell lymphoma). Use of these 
agents is supported by well-designed phase 2 trials. Autologous or allogeneic stem 
cell transplants are also options in the relapsed/refractory setting. Ongoing re-
search is evaluating the use of new agents in the frontline setting and attempting 
to identify biological markers that predict treatment response.

Educational Objectives
After completing this activity, the participant should be better able to:

• � Discuss the diagnosis and classification of the various PTCL subtypes
• � Compare the characteristics of PTCL subtypes, including aggressiveness 

and prognosis of the disease
• � Employ treatment options for the frontline and salvage therapy of PTCL 

by subtype
• � Discuss results reported from clinical trials evaluating new agents and strat-

egies in the treatment of PTCL �

Accreditation Statement
This activity has been planned and implemented in accordance with the 
accreditation requirements and policies of the Accreditation Council for 
Continuing Medical Education (ACCME) through the joint providership 
of the Postgraduate Institute for Medicine and Millennium Medical Pub-
lishing, Inc. The Postgraduate Institute for Medicine is accredited by the  
ACCME to provide continuing medical education for physicians.

Credit Designation
The Postgraduate Institute for Medicine designates this enduring mate-
rial for a maximum of .75 AMA PRA Category 1 Credit(s)TM. Physicians 
should claim only the credit commensurate with the extent of their par-
ticipation in the activity.

Disclosure of Conflicts of Interest
Postgraduate Institute for Medicine (PIM) requires instructors, planners, manag-
ers, and other individuals who are in a position to control the content of this 
activity to disclose any real or apparent conflict of interest (COI) they may have 
as related to the content of this activity. All identified COI are thoroughly vetted 
and resolved according to PIM policy. PIM is committed to providing its learners 
with high-quality CME activities and related materials that promote improve-
ments or quality in healthcare and not a specific proprietary business interest of 
a commercial interest.

The faculty reported the following financial relationships or relationships 
to products or devices they or their spouse/life partner have with commer-
cial interests related to the content of this CME activity: 

Steven M. Horwitz, MD—Consulting fees: Celgene, Millennium, Kyowa 
Hakko Kirin, Seattle Genetics, and Spectrum. Contracted research: Celgene, 
Millennium, Seattle Genetics, Infinity, Kyowa Hakko Kirin, and Spectrum.

The planners and managers reported the following financial relationships or 
relationships to products or devices they or their spouse/life partner have with 
commercial interests related to the content of this CME activity:

The following PIM planners and managers, Trace Hutchison, PharmD; Samantha 
Mattiucci, PharmD, CHCP; Judi Smelker-Mitchek, RN, BSN, and Jan Schultz, 
RN, MSN, CHCP hereby state that they or their spouse/life partner do not have 
any financial relationships or relationships to products or devices with any com-
mercial interest related to the content of this activity of any amount during the past 
12 months. Jacquelyn Matos: No real or apparent conflicts of interest to report. 

Method of Participation
There are no fees for participating in and receiving CME credit for this activity. 
During the period July 2015 through July 31, 2016, participants must 1) read 
the learning objectives and faculty disclosures; 2) study the educational activity; 
3) complete the post-test by recording the best answer to each question in the 
answer key on the evaluation form; and 4) complete the evaluation form. You 
may complete the post-test and evaluation form online at www.cmeuniversity.
com. On the navigation menu, click on “Find Post-test/Evaluation by Course” 
and search by course ID 10866. Upon registering and successfully completing 
the post-test with a score of 75% or better and submitting the activity evaluation, 
your certificate will be made available immediately. Processing credit requests 
online will reduce the amount of paper used by nearly 100,000 sheets per year.

A statement of credit will be issued only upon receipt of a completed activity 
evaluation form and a completed post-test with a score of 75% or better. Your 
statement will be emailed to you within three weeks.

Media
Interview

Disclosure of Unlabeled Use
This educational activity may contain discussion of published and/or investiga-
tional uses of agents that are not indicated by the FDA. The planners of this 
activity do not recommend the use of any agent outside of the labeled indications. 
PIM, Millennium Medical Publishing, Inc., and Spectrum Pharmaceuticals, Inc. 
do not recommend the use of any agent outside of the labeled indications. 

The opinions expressed in the educational activity are those of the faculty 
and do not necessarily represent the views of the planners. Please refer to 
the official prescribing information for each product for discussion of ap-
proved indications, contraindications, and warnings.

Disclaimer
Participants have an implied responsibility to use the newly acquired informa-
tion to enhance patient outcomes and their own professional development. 
The information presented in this activity is not meant to serve as a guideline 
for patient management. Any procedures, medications, or other courses of di-
agnosis or treatment discussed or suggested in this activity should not be used 
by clinicians without evaluation of their patient’s conditions and possible con-
traindications or dangers in use, review of any applicable manufacturer’s prod-
uct information, and comparison with recommendations of other authorities.

Disclaimer
Funding for this interview has been provided through an educational grant from Spectrum Pharmaceuticals, Inc. Support of this interview does not imply the 
supporter’s agreement with the views expressed herein. Every effort has been made to ensure that drug usage and other information are presented accurately; 
however, the ultimate responsibility rests with the prescribing physician. Millennium Medical Publishing, Inc., the supporter, and the participants shall not 
be held responsible for errors or for any consequences arising from the use of information contained herein. Readers are strongly urged to consult any relevant 
primary literature. No claims or endorsements are made for any drug or compound at present under clinical investigation.

©2015 Millennium Medical Publishing, Inc., 611 Broadway, Suite 310, New York, NY 10012. Printed in the USA. All rights reserved, including the 
right of reproduction, in whole or in part, in any form.
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CLINICAL UPDATE
C u r r e n t  D e v e l o p m e n t s  i n  t h e  M a n a g e m e n t  o f  L y m p h o m a

Current and Novel Treatment Options for Peripheral T-Cell Lymphoma

Steven M. Horwitz, MD
Associate Attending
Lymphoma Service
Memorial Sloan Kettering Cancer Center
New York, New York

H&O	 What is peripheral T-cell lymphoma (PTCL)?

SH	 The term PTCL describes a group of more than 20 sub-
types of non-Hodgkin lymphoma. These subtypes account 
for approximately 10% of non-Hodgkin lymphoma cases 
in the United States and Europe, and up to 24% in Asia.1 
PTCLs are cancers of mature or postthymic T cells. Most 
patients with PTCL have systemic disease. The systemic 
forms of these lymphomas are often aggressive, meaning that 
they grow relatively quickly. Treatment usually consists of 
combination chemotherapy given with curative intent.

The diagnosis requires a tissue biopsy with immu-
nophenotyping to confirm that the malignant cells 
are T cells. The pathologist then identifies a subtype, 
which may require clinical and pathologic correlation. 
This is particularly true in the extranodal subtypes. The 
most common subtype is PTCL not otherwise specified 
(NOS); this subtype is used when the disease does not 
fit into any of the other clinical or pathologic entities.2 

The second most common subtype is angioimmuno-
blastic T-cell lymphoma. These diseases are usually 
nodal-based. T-cell lymphomas have a higher frequency 
of extranodal involvement than B-cell lymphomas, so it 
is also common for lesions to develop on the skin, in the 
bone marrow, or in other organs. Other common sub-
types include systemic anaplastic large-cell lymphoma 
(ALCL). The remaining subtypes are much more rare.

In the United States, the incidence is between 7000 
to 10,000 cases a year. The incidence varies according to 
how PTCL is defined. The term generally refers to the 
more aggressive systemic T-cell lymphomas, but other 
types are sometimes included within this category. Myco-
sis fungoides, the most common form of cutaneous T-cell 
lymphoma, is by strict definition a subtype of PTCL 
because it is a cancer of the postthymic T-cell. Cutane-
ous T-cell lymphomas are usually more slow-growing or 
indolent T-cell lymphomas that present in the skin. Many 
patients with more indolent cutaneous T-cell lymphoma 
have a long or normal life expectancy.

H&O	 What are the current frontline management 
approaches for the most common subtypes of PTCL?

SH	 Treatment choices are guided primarily by phase 2 
studies and retrospective data. There are guidelines from the 
National Comprehensive Cancer Network and European 
organizations.3,4 However, the current level of evidence for 
the treatment of   T-cell lymphoma is relatively low. 

The 2 most common subtypes, PTCL-NOS and angio-
immunoblastic T-cell lymphoma, present as fairly aggressive 
systemic disease. Most of these patients respond to combina-
tion chemotherapy, such as cyclophosphamide, doxorubicin, 
vincristine, and prednisone (CHOP); CHOP plus etoposide 
(CHOEP); or etoposide, prednisone, vincristine, cyclophos-
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phamide, and doxorubicin (EPOCH). The overall response 
rates for those regimens are approximately 75% to 80%.5,6 
The complete response rates range from approximately 40% 
to 50%. Retrospective data and intent-to-treat analyses sug-
gest that chemotherapy alone achieves a durable remission 
in less than 30% of patients. Most patients will either not 
achieve a complete response or relapse after their response.

Among patients who achieve a complete response 
to combination chemotherapy, approximately 40% will 
maintain a long-term remission.7 Some phase 2 data and 
retrospective analyses support the use of autologous stem cell 
transplant after chemotherapy. An intent-to-treat analysis of 
a large phase 2 study showed a long-term remission rate of 
approximately 40% among patients receiving combination 
chemotherapy, such as CHOEP, followed by autologous 
stem cell transplant.8 When the analysis was limited only to 
patients with a complete response, that number increased to 
approximately 60%.9 For patients with PTCL-NOS or angio-
immunoblastic T-cell lymphoma, treatment with aggressive 
combination chemotherapy offers a high chance of overall 
response and a good chance of complete response, but a lower 
chance of long-term remission. Rates of long-term remission 
may be increased by adding consolidation with autologous 
stem cell transplant, but a randomized trial would be needed 
for confirmation. A registry study that included comparison 
with unmatched controls showed that the addition of autolo-
gous stem cell transplant may increase the long-term remis-
sion rate by as much as 20%.10 This analysis included more 
than 700 patients with T-cell lymphoma, some treated with 
an intent to transplant. Similar trends can also be seen in our 
institutional data. The question remains, however, whether 
the benefits after transplant are at least partially attributable to 
patient selection, which may include those who are healthier 
overall and have better responses to chemotherapy.

The next most common subtype is ALCL, which may 
be systemic or primary cutaneous. Primary cutaneous ALCL 
is an indolent lymphoma that usually does not require com-
bination chemotherapy. Patients with systemic ALCL can be 
divided into those who express the ALK protein and those 
who do not. In general, patients with ALK-positive ALCL 
tend to be younger and to have more favorable prognostic 
characteristics. Most of these patients will be cured with 
combination chemotherapy, such as CHOP or CHOEP. 
This favorable prognosis erodes somewhat among patients 
who are older than 40 years and those who have adverse risk 
factors as identified by the International Prognostic Index, 
such as more advanced stage, poor performance status, extra-
nodal involvement, and high levels of lactate dehydrogenase. 
When the chances of achieving long-term remission with 
chemotherapy are no greater than 50%, one option is to 
increase the intensity of therapy. This approach is controver-
sial, but at our institution, we consider the use of stem cell 
transplant in higher-risk, ALK-positive ALCL.

In patients with ALK-negative disease, the prognosis 
is typically similar to that of patients with PTCL-NOS or 
angioimmunoblastic T-cell lymphoma, who achieve long-
term remission rates of approximately 30% with combina-
tion chemotherapy. Patients with ALCL appear to do better 
in studies of more intensive management, such as regimens 
that add agents such as etoposide or include autologous stem 
cell transplant during first remission. In a prospective study 
of CHOEP plus autologous stem cell transplant, long-term 
remission rates were more than 60% among patients with 
ALK-negative ALCL who received intensive treatment.8 

In a recent series of ALCL patients from the Mayo Clinic, 
those with ALK-positive ALCL did well, as expected.11 This 
study also analyzed genetic markers such as mutated dual-
specificity phosphatase 22 (DUSP22), which was found in a 
subset of patients with ALK-negative disease. These patients 
(DUSP22 rearranged) had a very favorable prognosis, similar 
to that seen in ALK-positive disease. The question arises as to 
whether ALCL patients with ALK-negative disease who do 
well with aggressive therapy are enriched for DUSP22, mak-
ing it unclear whether the disease or the therapy is driving the 
better prognosis. Patients with another mutation, in TP63, 
did poorly.

Even within the ALK-negative ALCL population, 
there appears to be different disease patterns. If it is 
confirmed that different molecular patterns are linked to 
prognosis, it will be necessary to determine whether muta-
tions have impacted the results of clinical trials. It may be 
necessary to consider mutations when assessing the results 
of treatment. Our understanding of the true prognosis of 
patients with ALK-negative ALCL is evolving.

H&O	 How many patients develop relapsed or 
refractory PTCL?

SH	 The majority of patients with PTCL will eventu-
ally develop relapsed or refractory disease. Combination 
chemotherapy followed by upfront transplant is the most 
effective treatment approach in phase 2 studies, and it is 
associated with long-term remission rates of approximately 
45% in phase 2 studies.5,6 Therefore, even among patients 
who are eligible for transplant—who are younger and more 
robust than the overall population—the cure rate is still 
less than half. These aggressive therapies may be precluded 
in those with comorbidities and the elderly. Most of these 
patients will not achieve a complete response or will relapse.

H&O	 What are the management options for 
patients with relapsed or refractory disease?

SH	 In this setting, the approved drugs are pralatrexate  
(Folotyn, Spectrum), romidepsin (Istodax, Celgene), beli-
nostat (Beleodaq, Spectrum), and brentuximab vedotin 
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(Adcetris, Seattle Genetics), which is approved specifically 
for patients with systemic ALCL. Use of these agents is 
supported by well-designed, reasonably sized, phase 2 tri-
als. Comparative studies are lacking, but there are ongoing 
randomized trials.

Registry and single-institution data are mixed and com-
plicated by selection biases, but they do suggest that the use 
of autologous or allogeneic stem cell transplant leaves a por-
tion of relapsed/refractory patients disease-free for the long-
term. Higher long-term remission rates of more than 50% 
are seen with allogeneic stem cell transplant, but the patients 
who undergo this riskier procedure must meet more selective 
criteria. The lower rates of long-term remission for autolo-
gous stem cell transplant in those who did not receive it as 
part of their initial therapy may indicate that the procedure 
is less reliably curative, or that it has been used in a broader 
range of patients. Long-term remission after autologous stem 
cell transplant is highest among ALCL patients who achieve 
a second remission.

H&O	 What are the clinical trial data supporting the 
use of new agents?

SH	 Data for the newer agents are sometimes better under-
stood than the data supporting the use of older agents, which 
are often extrapolated from other diseases. Pralatrexate, 
belinostat, and romidepsin were approved based on phase 2 
trials showing overall response rates of 29%, 26%, and 25%, 
respectively.12-14 Among patients who respond, remissions 
can often be maintained for 6 to 12 months with continuous 
therapy. However, the median progression-free survival is 3 
to 4 months, which is similar to that seen with older agents.

Brentuximab vedotin is approved for ALCL based on 
results from a phase 2 study showing an overall response 
rate of 86%.15 More than half of patients had complete 
responses, many of which lasted a year or longer. Brentux-
imab vedotin targets CD30, and in studies of other T-cell 
lymphomas that express this antigen, response rates are 
more similar to those seen with the other approved agents. 
In patients with T-cell lymphoma, studies are evaluating 
brentuximab vedotin added to a CHP regimen (CHOP 
that excludes the vincristine) based on concerns about 
overlapping neuropathy. In a phase 1 trial, the combina-
tion of brentuximab vedotin was safe and appeared promis-
ing.16 An ongoing randomized phase 3 study is evaluating 
brentuximab vedotin plus CHP vs CHOP among T-cell 
lymphoma patients with expression of CD30.17

H&O	 What other regimens are being studied in 
ongoing trials?

SH	 Romidepsin was being combined with CHOP in a 
phase 1b/2 study18 and is also undergoing evaluation in 

a large European phase 3 study randomizing patients to 
receive romidepsin plus CHOP or CHOP alone.19 The 
goal is to determine whether romidepsin can improve the 
response rate, progression-free survival, and, hopefully, 
overall survival of patients with T-cell lymphoma.

Belinostat and pralatrexate are now being studied in 
combination with CHOP. A study in which pralatrexate 
was administered after CHOP as maintenance therapy was 
closed early owing to lack of accrual. In a small study, the 
response rate of pralatrexate alternating with cyclophospha-
mide, etoposide, vincristine, and prednisone was similar 
to that seen with CHOP alone.20 Two phase 1 studies are 
evaluating pralatrexate plus CHOP and belinostat plus 
CHOP.21 The tentative plan, based on accelerated approval 
from the US Food and Drug Administration, is to con-
duct larger randomized studies comparing belinostat plus 
CHOP vs CHOP alone and pralatrexate plus CHOP vs 
CHOP alone.

The novel agent alisertib, an inhibitor of Aurora kinase 
A, appeared promising in phase 2 studies.22,23 A random-
ized trial in the relapsed setting comparing alisertib to single 
agents such as pralatrexate, romidepsin, and gemcitabine was 
stopped early after an interim analysis failed to show any likely 
benefit for alisertib over the available standard therapies. 

H&O	 How do newer agents improve upon existing 
treatment regimens?

SH	 Many of the newer agents simply present an addi-
tional option. The majority of patients will not have a 
meaningful response to these agents, but a significant 
minority will respond and show some durable disease 
control. The greater hope is that these agents can improve 
survival by extending disease control. No data show that 
any agent improves median overall survival, but there are 
individual patients with poor prognoses who have had 
good disease control for months or even several years and 
beyond. Unfortunately, it is not yet possible to predict 
which patients will respond well to these agents. The hope 
for these new agents is to incorporate them into frontline 
therapy and cure more people upfront. Studies evaluating 
this approach are ongoing. 

There are several agents in development. The PI3 
kinase inhibitor duvelisib, the IDH2 inhibitor AG-221, 
and other novel drugs and combinations are being studied 
in relapsed disease.

In addition to seeing if any of the newer agents 
improve results when combined with standard chemo-
therapy, we also hope to find predictive biomarkers to 
help select therapy for individual patients. A long-term 
goal is to develop combination therapies that are ratio-
nally designed for patients with certain subsets or profiles 
of T-cell lymphoma, leading to better survival for all.
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H&O	 Do you have any suggestions on how to 
incorporate newer agents into the treatment course?

SH	 The best way for patients to access new agents is in 
clinical trials. There is theoretically (and hopefully) a benefit 
to incorporating newer agents in earlier lines of therapy, 
but clinical trials are needed for assessment of safety and to 
understand and confirm any benefit. Currently, there are 
no compelling data that indicate how to sequence or select 
therapy for individual patients in the upfront setting, but 
studies are underway. In the relapsed setting, some of the 
newer agents have specific targets. For example, clinical data 
indicate that brentuximab vedotin would be preferable earlier 
in the treatment of relapsed ALCL as compared with other 
novel agents.15 (Outside of the ALCL setting, it is unclear 
whether the degree of CD30 expression, if any, can be used 
to predict response.) 

H&O	 What are some areas of research in PTCL?

SH	 A main area of research is the evaluation of new 
agents, including how they work and in which patients. In 
the relapsed setting, more active agents that can achieve a 
response and maintain remission are needed. There is also 
a need for better upfront therapies that cure more patients. 
The best chance of cure and a positive long-term outcome 
is with first-line therapy. It is clear that new drugs will be 
needed in this setting.

Several studies in the past few years have used mutational 
profiling to identify recurrent mutations in subsets of T-cell 
lymphoma. Mutations in AITL include IDH2, TET2, and 
more commonly, RHOA. Studies are underway to identify 
agents that would be better targeted toward specific types of 
T-cell lymphoma and to elucidate predictors of response or 
mechanisms of resistance. The likelihood is low that a single 
agent will provide a long-term solution for most patients. 
Studies are trying to combine agents in a more rational way 
to build better combination regimens.

Chemotherapy works for many patients, but its use 
is primarily empiric. There are deficiencies with the stan-
dard combination chemotherapies for T-cell lymphoma. 
The ability to identify more mechanistically based combi-
nation therapies may lead to more tailored therapy and, 
hopefully, better overall results.

Disclosure
Dr Horwitz has received consulting fees from Celgene, Millen-
nium, Kyowa Hakko Kirin, Seattle Genetics, and Spectrum. 
He has performed contracted research for Celgene, Millennium, 
Seattle Genetics, Infinity, Kyowa Hakko Kirin, and Spectrum.
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