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12.1	 �Introduction

Peripheral T-cell non-Hodgkin lymphoma 
(PTCL) is a heterogeneous group of mature T-cell 
neoplasms generally associated with a poor prog-
nosis and displaying a wide geographical hetero-
geneity. They account for 5–10% of all aggressive 
lymphoma in Europe and in the United States, 
whereas they tend to be much more represented 
(up to roughly 20%) in Asia, where some pecu-
liar forms of disease (like neoplasms of the NK-/
T-cell origin) are prevalent [1–5].

PTCL have a nodal origin in most of cases, 
although extranodal non-cutaneous entities do 
exist, described by their tissue tropism. The 2016 
revision of the World Health Organization clas-
sification of lymphoid neoplasms underscores 
several new insights into the complexity of 
PTCL, which emerge from molecular and genetic 

studies that point out many specific molecular 
signatures helpful in distinguishing among dif-
ferent entities, albeit displaying similarities in 
terms of morphology and immunophenotype [4, 
6]. Aggressive PTCLs with nodal presentations 
include three main categories: nodal T-cell lym-
phoma with T-follicular helper (TFH) phenotype, 
which is a broad category which comprises the 
entire spectrum of nodal lymphoma displaying a 
TFH phenotype and includes angioimmunoblas-
tic T-cell lymphoma (AITL), follicular T-cell 
lymphoma, and other nodal PTCL with a TFH 
phenotype; anaplastic large cell lymphoma 
(ALCL), either with or without the expression of 
the anaplastic lymphoma kinase (ALK), which 
clearly distinguishes two separated entities in 
terms of prognostic implications (ALK− ALCL is 
no longer regarded as a provisional entity in the 
2016 classification); and peripheral T-cell lym-
phoma, not otherwise specified (PTCL-NOS), a 
category that still shows extreme cytological and 
phenotypic heterogeneity, in which fall all the 
T-cell lymphoma that cannot be further classified 
into any other of the existing classifiers [7]. A 
unique form of ALK− ALCL, which arises in 
association with saline and silicone-filled breast 
implants and clinically presents with the accumu-
lation of seroma fluid at the interface between the 
implant itself and the surrounding fibrous cap-
sule, is now a provisional entity termed breast 
implant-associated ALCL [8]. Among the entities 
with a prevalent non-cutaneous extranodal 
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involvement and an aggressive behavior are 
enteropathy-associated T-cell lymphoma (EATL), 
formerly defined as EATL type I, typically asso-
ciated with celiac disease and of αβ origin, clearly 
distinguished by monomorphic epitheliotropic 
intestinal T-cell lymphoma (formerly known as 
EATL type II, now a separated provisional 
entity); hepatosplenic T-cell lymphoma of γδ ori-
gin (HSTCL); subcutaneous panniculitis-like 
T-cell lymphoma (SPTCL); and extranodal NK-/
T-cell lymphoma (ENKL), nasal type [4].

Despite clinical, morphological, phenotypic, 
and molecular differences, the management of 
these aggressive diseases is substantially the 
same for all the nodal entities: an initial systemic 
chemotherapy and a prompt evaluation of which 
patient is suitable for an up-front consolidation 
by means of an autologous stem cell transplanta-
tion are nowadays a widely accepted standard of 
treatment. Peculiar entities—like low 
International Prognostic Index (IPI, see below) 
ALK+ ALCL, ALK− breast implant-associated 
ALCL, EATL, SPTCL, or ENKL—may take 
advantage of specifically designed strategies, 
based on their clinical course and their reduced 
tendency to spread to distant organs or nodes and 
which take into account the specific tropism to an 
organ or tissue and their sensitivity to some spe-
cific cytostatic drugs [9].

The aim of this chapter is to review the current 
clinical management of aggressive T-cell lym-
phoma, moving from disease diagnosis, initial 
staging, and available prognostic tools up to the 
discussion of the first-line therapy and the 
adopted strategies for relapsed and refractory dis-
ease, with a focus on newly available single 
agents and innovative combinations.

12.2	 �Clinical Presentation 
of Aggressive T-Cell 
Lymphoma

Subtypes with a prevalent nodal expression—
PTCL-NOS, ALCL (either in the ALK+ or ALK− 
forms), and nodal T-cell lymphoma with 
T-follicular helper (TFH) phenotype (including 
AITL)—involve adult patients (median age at 

presentation variable between 60 and 65  years) 
with male predominance. The key feature of 
these diseases is generalized lymphadenopathy, 
with the involvement of both superficial and 
abdominal nodal stations, although any extrano-
dal organ or tissue may be concomitantly 
affected: the skin (particularly in AITL), the liver, 
the spleen, and the gastrointestinal tract are 
among the most involved sites of disease. Hepatic 
and splenic enlargements are clinical hallmarks 
of HSTCL, which is characterized by parenchy-
mal infiltration (including bone marrow involve-
ment in more than 70% of cases) without forming 
growing and coalescent nodal masses.

Advanced stage (Ann Arbor stage III/IV) at 
presentation is a constant for these disease enti-
ties; B symptoms are reported in 50–70% of 
cases, and bone marrow infiltration is docu-
mented in 10–30% of patients. A significant pro-
portion of patients display poor performance 
status at disease onset, and many of them have 
their clinical conditions worsening during treat-
ment, thus being unable to undergo intensive che-
motherapy or myeloablative conditioning: this is 
one of the major determinants of the dismal prog-
nosis of this category of lymphoma.

Autoimmune phenomena may be associated 
with certain disease entities. Autoimmune mark-
ers, such as rheumatoid factor, circulating immu-
nocomplexes, and anti-smooth muscle antibodies, 
may be detected in 30–50% of AITL patients, 
and Coombs-positive hemolytic anemia may 
complicate up to one-third of cases [10]. 
Autoimmune or immune-mediated disease, such 
as Crohn’s disease, is concomitantly observed 
with HSTCL, which also correlates with the 
immunosuppressive regimens chronically admin-
istered after solid organ transplantation.

Signs and symptoms of PTCL with extranodal 
manifestations strictly depend on the involved 
organ or tissue. EATL may be associated with 
abdominal discomfort and pain at onset, along 
with fatigue and anorexia. Reappearance of mal-
absorption in a patient with a history of celiac 
disease favorably responding to a gluten-free diet 
or, alternatively, the sudden onset of gluten-
insensitive severe malabsorption in an otherwise 
healthy individual can be key symptoms of 
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disease at its onset. Acute abdominal symptoms, 
like perforation, obstruction, and hemorrhage, 
require an urgent treatment and surgical interven-
tion with bowel resection in most of cases, as a 
result of disease penetration into the intestinal 
wall. The jejunum is the mostly affected site, 
although any segment can be involved. When 
multiple segments of the small intestine have 
been involved, it is likely that the disease has dis-
seminated to nearby and distant organs (mesen-
teric nodes, liver, spleen, lungs, and bone 
marrow).

SPTCL presents with solitary or multiple nod-
ules or plaques on the lower extremities, more 
rarely involving the trunk and the upper limbs. 
Lesions may mimic an abscess but do not resolve 
after surgical incision. Systemic symptoms, 
including fever, fatigue, and weight loss, can be 
present at onset. Hemophagocytic syndrome may 
complicate the clinical picture in some rare cases, 
and it is associated with a highly aggressive clini-
cal course.

ENKL, in its nasal form, arises in the nasal 
cavity and invades the nasopharynx, paranasal 
sinus, orbits, oral cavity, and palate, usually with 
bone erosions, ulceration, and destructive behav-
ior, although remaining confined to the facial dis-
trict in most of cases (stages I and II). On the 
contrary, extranasal ENKL is an aggressive sys-
temic disease, with the involvement of multiple 
anatomical sites (stages III and IV) such as skin, 
gastrointestinal tract, testis, lung, eye, and soft 
tissues (the same to which the nasal type of the 
disease tends to disseminate), along with sys-
temic symptoms, lactate dehydrogenase (LDH) 
elevation, and poor performance status.

12.3	 �Diagnosis and Staging

12.3.1	 �Establishing the Diagnosis

The diagnosis of PTCL is always established on 
the biopsy of the involved tissue, which is mainly 
represented by a lymph node. However, virtually 
any extranodal site may be the target for biopsy tar-
get for biopsy: the liver, small intestine, and skin 
are among the mostly involved extralymphatic 

tissues [11, 12]. Fine needle aspiration is not suffi-
cient to correctly establish the diagnosis. The 
review of all slides and of formalin-fixed paraffin-
embedded tissue by a pathologist with expertise 
in T-cell lymphoma is always encouraged: hema-
topathologists are able to apply the WHO classi-
fication to diagnose a PTCL, although with 
heterogeneous agreement on diagnosis depend-
ing on the specific disease entity they are looking 
at [5]. Diagnostic accuracy is very good for 
ALCL, ALK-positive, but agreement is lost in 
case of other lymphoma subtypes, with a rate of 
concordance inferior to 75% for the most com-
mon subtype, PTCL-NOS.

Molecular studies may be helpful under cer-
tain circumstances to clarify or refine the diagno-
sis: at present, however, no molecular markers 
specifically dictate treatment decisions. The sole 
demonstration of T-cell clonality through the 
assessment of T-cell receptor rearrangement alone 
is not sufficient for diagnosis, as this may be seen 
also with reactive and inflammatory processes.

Physical examination, including the evaluation 
of the Waldeyer’s ring, nasopharynx, node-
bearing areas, liver, and spleen, along with tho-
racic auscultation and a full skin inspection, is 
mandatory at disease onset. Patient’s evaluation is 
completed by full history taking, mainly focusing 
on lymphoma-related symptoms (recent weight 
loss, fever, night sweats), and by the assessment 
of performance status. A complete blood count 
with differential counts and a comprehensive met-
abolic panel, including LDH measurement, is also 
required at baseline, even for prognostic assess-
ment. Reticulocytes and bilirubin (complete and 
fractionated) are useful markers in case of suspect 
hemolysis, which may be associated with some 
PTCL cases (mainly AITL). Direct Coombs test is 
also necessary to rule out the diagnosis of autoim-
mune hemolytic anemia [10].

12.3.2	 �Staging Procedures

Like nodal B-cell lymphoma, PTCL are staged 
according to the Ann Arbor staging system. 
Computed tomography (CT) scan of the neck, 
chest, abdomen, and pelvis with contrast and a 
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bone marrow trephine biopsy are requested to 
accomplish a thorough disease staging [12].

12.3.3	 �Role of PET Scan

18F-fluorodeoxyglucose (FDG) PET scan is not 
mandatory for disease staging, although it has 
proven to be helpful in detecting FDG-avid nodal 
or extranodal lesions that can be missed by a CT 
scan evaluation. Nevertheless, PET is able to 
change the disease stage in no more than 5% of 
patients at diagnosis as compared to CT [13], and 
this change does not translate into any treatment 
modification: systemic chemotherapy in nodal 
PTCL, in fact, is generally used regardless of 
tumor extent and disease stage at presentation. It 
should be noted, however, that PET positivity 
found at the end of induction treatment and in 
patients who have received autologous stem cell 
transplantation (autoSCT) is a strong predictor of 
reduced survival [14]. Maximum standard uptake 
values in patients with PTCL are lower than in 
aggressive B-cell counterparts and usually less 
pronounced for extranodal lesions than for lymph 
node localizations of the disease.

12.4	 �Prognosis

The International Prognostic Index (IPI), 
although specifically designed for aggressive 
B-cell lymphoma, is also the mainstay of the 

prognostic stratification of patients with PTCL 
and can be determined using clinically derived 
variables. Similarly to B-cell counterparts, it 
inversely correlates with survival rates, although 
overall survival (OS) for each category is lower if 
compared to diffuse large B-cell lymphoma. 
Lower IPI scores (0/1 prognostic factors) corre-
late with a 5-year OS ranging from 90% for 
ALK-positive ALCL to less than 30% for EATL 
and extranasal NK-/T-cell lymphoma; on the 
contrary, patients with four/five risk factors dis-
play significantly dismal figures, with a 5-year 
OS of 25–33% for ALK-positive ALCL and 
AITL and less than 10% for all the other nodal 
and extranodal subtypes [5]. Newer scores have 
been developed to better describe the outcome of 
specific subtypes of T-cell lymphoma 
(Table  12.1): the Prognostic Index for PTCL-
NOS (PIT, [15]), the modified PIT (m-PIT, [16]), 
and a prognostic index derived from the 
International T-cell Lymphoma Project (ITCLP, 
[17]) are descriptive of populations of PTCL-
NOS patients treated with a cyclophosphamide, 
doxorubicin, vincristine, and prednisone (CHOP) 
approach, whereas the prognostic index for AITL 
(PIA) has predicted OS more reliably than IPI in 
patients with AITL [18]. The stratification of 
patients into lower- and higher-risk categories, 
however, does not necessarily translate into a dif-
ferent management: at least 60–70% of lower-
risk patients, in fact, are likely to relapse within 
the first 5  years; thus a less aggressive initial 
approach seems not to be justified (Table 12.2).

Table 12.1  Variables used in the calculation of relevant prognostic scores

IPI PIT m-PIT ITCLP PIA
Age (>60 years) • • • • •
ECOG (>1) • • • •
ECOG (>2) •
LDH (elevated values) • • •
Ann Arbor stage (III–IV) •

Extranodal involvement (≥2 sites) • •

Bone marrow involvement •
Platelet count (<150,000/mm3) • •

Ki-67 (≥80%) •

B symptoms •
Context All T-cell lymphoma PTCL-NOS AITL

ECOG Eastern Cooperative Oncology Group, LDH lactate dehydrogenase
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12.5	 �First-Line Treatment 
Approach

12.5.1	 �Induction Regimens

The main goal of first-line treatment should be 
the achievement of a deep remission, which 
allows a timely application of a consolidative 
autologous stem cell transplantation (autoSCT), 
where appropriate, and enhances the opportunity 
to gain a good control of the disease in the long 
term.

The treatment strategies most widely 
adopted in aggressive PTCL are derived from 
the experience acquired in B-cell aggressive 
lymphoma: this is generally true for PTCL with 
a predominantly nodal presentation, whereas 
disease entities with an exquisitely extranodal 
involvement or a particular aggressiveness may 
be managed differently (this will be discussed 
separately below). It should be noted, however, 
that PTCL are biologically and clinically differ-
ent from B-cell counterparts and this may 
explain the significant prognostic gap existing 
between lymphoma of B- and T-cell origin 
when the same (or at least very similar) 
approaches are applied.

Anthracycline-based regimens are considered 
the current standard of care in induction treat-
ment of PTCL patients, as demonstrated in sev-
eral reported experiences in which the 
cyclophosphamide, doxorubicin, vincristine, 
and prednisone (CHOP) combination was 
adopted in a proportion of patients variable from 
60 to 85% [5, 23, 24] (Table 12.2). Patients with 
ALCL respond better to CHOP in comparison to 
other PTCL subtypes. The overall response rates 
(ORR) range from 70 to 80% for ALK− ALCL 
patients, with complete response (CR) rates up 
to 50% of the cases. On the contrary, ALK+ 
ALCL patients respond to first-line CHOP in up 
to 90% of cases. Nevertheless, nearly 40% of 
patients with ALK+ disease and roughly 60% of 
those with ALK− disease fail to maintain their 
response over time with only first-line induction 
[20, 25]. The role of anthracycline-containing 
regimens is however much more debated in 
patients affected by AITL and PTCL-NOS [7, 
10]. On the one hand, it should be noted that 
according to the International Peripheral T-cell 
and Natural Killer/T-cell Lymphoma Study, the 
CR rate observed in patients receiving an anthra-
cycline-based induction was 61% for AITL 
patients [18] and 56% for PTCL-NOS patients 

Table 12.2  Prognosis of aggressive PTCL according to the most widely used prognostic scores

Disease Score
5-year OS (%) 5-year FFS (%)

ReferenceLow score High score Low score High score
PTCL-NOS IPI 50 11 36 9 Weisenburger et al. [19]

PIT 50 11 34 8
AITL IPI 56 25 34 16 Federico et al. [18]

PIA 44 24 28 15
ALK+ ALCL IPI 90 33 80 25 Savage et al. [20]

ALK− ALCL 74 13 62 13

ENKL, nasal IPI 57 0 53 0 Au et al. [21]
ENKL, extranasal 17 20 21 20
EATL a 20 4–17 Delabie et al. [22], Ellin et al. [3]b

HSTCL a 0–43 0–20 Vose et al. [5], Ellin et al. [3]b

SPTCL a 60 30–40 Vose et al. [5], Ellin et al. [3]b

OS overall survival, FFS, failure-free survival. See text for disease and prognostic score abbreviations. “Low score” 
means score 0/1 for IPI, score 0 (group 1) for PIT, and score 0/1 for PIA. “High score” means score 4/5 for IPI, score 
3/4 (group 4) for PIT, and score ≥ 2 for PIA. Data are from the International Peripheral T-cell and Natural Killer/T-cell 
Lymphoma Study ([5] and related articles for specific subtypes) and mostly rely on anthracycline-treated patients dur-
ing induction. Data from the Swedish Lymphoma Registry [3] integrate prognostic figures for rarer entities
aIPI (or any other prognostic score) not relevant for prognostic stratification of patients
bData in this publication refer to progression-free rather than failure-free survival
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[19], however without any significant survival 
advantage for those receiving anthracyclines if 
compared to patients treated with anthracycline-
free schedules [5]. On the other, different data 
sets provide the evidence that anthracycline-con-
taining regimens are associated with improved 
OS and PFS in all patients affected by PTCL, 
particularly in those with both AITL and PTCL-
NOS subtypes, and that the benefit is reinforced 
by first-line consolidation with autoSCT, as dis-
cussed below [26]. A 30-month improvement in 
median OS was observed in PTCL patients 
treated with anthracyclines over those who were 
not, which was the consequence of a 13% 
increase in 2-year PFS documented in anthracy-
cline-treated patients.

Much more disappointing results have been 
achieved in patients affected by extranodal dis-
ease subtypes, like EATL [22], HSTCL, SPTCL, 
and ENKL [21], which nowadays still represent a 
clearly unmet medical need [9]: alternative treat-
ment strategies are urgently required.

More intensive chemotherapy regimens have 
not proven to be more effective than CHOP: the 
only phase III randomized study in which an 
induction schedule including etoposide, ifos-
famide, cisplatin, alternating with doxorubicin, 
bleomycin, vinblastine, and dacarbazine (VIP-
rABVD) was tested against CHOP (given every 
21 days) did not show any superiority of the for-
mer regimen in terms of event-free survival 
(EFS), thus confirming CHOP as the reference 
standard for PTCL patients [27]. There is some 
evidence that the addition of etoposide to CHOP 
can be more effective than CHOP alone, at least 
in PTCL-NOS and ALCL patients: the CHOEP 
regimen, given either every 14 or 21  days, 
improved response and EFS rates in young 
patients with normal LDH levels (3-year EFS 
was 70.5% after CHOEP and 51.0% after CHOP, 
P = 0.004), although 3-year OS did not signifi-
cantly differ between the two groups [28]. 
Attempts to improve outcomes in younger 
patients by escalating doses of any of the drugs 
included in CHOEP have failed. In addition, 
CHOEP failed to enhance clinical outcomes in 
patients older than 60  years, for whom CHOP 
should remain the standard first-line approach.

12.5.2	 �Frontline Consolidation 
with Autologous 
Transplantation

Patients responding to first-line treatment gener-
ally display a short duration of remission and a 
high risk of relapse: for this reason, a frontline 
consolidation with autoSCT has been considered 
a valid therapeutic opportunity for patients 
achieving at least a partial response (PR) to 
induction, in particular for those with intermedi-
ate to high IPI score and with histologies other 
than ALK+ ALCL. However, no randomized tri-
als have specifically clarified whether up-front 
autoSCT should be regarded superior to conven-
tional chemotherapy [23].

Two prospective Italian phase II studies, 
involving 62 patients with advanced stage PTCL, 
demonstrated a high CR rate (89%) after front-
line autoSCT, with a 12-year OS and disease-free 
survival (DFS) of 34% and 55%, respectively 
[29]. A Spanish study enrolling 41 PTCL treated 
up-front with intensified CHOP alternated with 
an etoposide, cisplatin, cytarabine, and predni-
sone (ESHAP) regimen documented that 51% of 
the 24 transplanted patients were in CR after 
autoSCT, with 4-year OS and PFS of 39% and 
30%, respectively, for the intention-to-treat popu-
lation [30]. These more disappointing results 
may be due to the fact that this study excluded 
ALK+ ALCL patients, whereas the former Italian 
studies did not.

Reimer et al. reported the results of a prospec-
tive multicenter trial in which 83 patients were 
treated with 6–8 CHOP cycles followed by mobi-
lizing chemotherapy and total body irradiation + 
cyclophosphamide myeloablative conditioning, 
with the rescue of autologous stem cells: 55 
patients were transplanted, with an intention-to-
treat CR rate of 58% and an estimated 3-year OS 
of 48%, which increased to 71% if the only 
cohort of transplanted patient was considered 
[31]. ALK+ ALCL patients were again excluded 
from the study. Recently published results regard-
ing an extension and update of this trial (involv-
ing 111 patients, 68% of whom received 
autoSCT) confirmed a 59% of CR after myeloab-
lative conditioning, with 5-year OS, DFS, and 
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PFS rates of 44%, 54%, and 39%, respectively, 
for the entire patient population [32].

The Nordic Lymphoma Group applied a 
CHOEP induction strategy (given every 
14 days), although omitting etoposide in patients 
over 60  years, in 160 PTCL patients (again 
excluding ALK+ ALCL). The fifth or sixth cycle 
was used as a mobilizing therapy, while the up-
front autoSCT was conditioned by carmustine, 
etoposide, cytarabine, and melphalan (or high-
dose cyclophosphamide). The reported CR rate 
was 51%; the 5-year OS and PFS were 51% and 
44% for the entire patient population, respec-
tively [33].

These trials indicate that autoSCT consolida-
tion is able to offer a chance of long-term survival 
in PTCL patients: nevertheless, it should be noted 
that a substantial proportion of patients (16–41%) 
had evidence of disease progression during 
induction or immediately before transplantation, 
thus precluding an effective consolidation in a 
relevant proportion of cases.

12.5.3	 �Management of Peculiar 
Disease Subtypes

If on the one hand the management of the most 
frequent nodal entities relies on a multiagent-
based induction followed by autologous stem cell 
transplantation, if possible and indicated, some 
specific entities may be managed differently, 
based on their overall prognosis and on their ten-
dency to disseminate. The management of some 
peculiar disease subtypes is briefly discussed.

Low-risk ALK+ ALCL (IPI 0/1). Given the 
overall better prognosis of this disease entity, 
stem cell transplant is not often considered as 
part of initial therapy in this category of patients 
[25]. In particular, those with low IPI score (and 
more in general those whose IPI score is lower 
than 3, according to some authors, [11]) may take 
advantage of an anthracycline-containing induc-
tion (either CHOP or CHOEP, as discussed 
above), without the need of consolidation with 
autoSCT.  Of note, the most relevant trials of 
autoSCT in PTCL have excluded ALK+ ALCL 
patients; therefore no definitive conclusions may 

be drawn for this category of patients regarding 
the role of autoSCT.

ALK− breast implant-associated ALCL. 
Complete surgical excision, which consists of 
removal of the implant, total capsulectomy, and 
complete removal of any associated mass with 
negative margins upon pathological evaluation, is 
recommended in any patients presenting both 
with effusion and with tumor masses [34]. 
Systemic chemotherapy alone is regarded as an 
insufficient treatment strategy, unless applied 
after surgical resection: at least 30% of patients 
undergoing chemotherapy showed unsatisfactory 
responses or progressed in a recently published 
series of 87 patients with breast implant-
associated ALCL, whereas only 4% of patients 
had recurrence or progression when treated by 
complete resection of the implant, tumor tissue, 
and fibrous capsule [34]. Better OS and PFS rates 
were described for patients undergoing complete 
surgical excision if compared to those who 
received chemotherapy, radiotherapy, or just a 
limited surgical approach (partial capsulectomy, 
implant removal or replacement, excisional 
biopsy of capsule or tumor mass). Multiagent 
chemotherapy is justified in patients with a tumor 
mass presentation at onset rather than with effu-
sion only, as they are thought to display a more 
aggressive clinical behavior, as well as in those 
whose disease disseminates to nearby and distant 
nodes; however, any systemic approach should 
be necessarily preceded by a radical surgical 
resection [35].

EATL. Patients with EATL display one of the 
poorest prognoses among all patients with PTCL, 
with a 5-year OS and progression-free survival 
(PFS) of only 20% and 4%, respectively, even in 
case of favorable IPI score. An initial surgical 
approach is rather common in EATL patients, as 
many of them show acute abdominal symptoms 
(bowel perforation, hemorrhage, obstruction) 
requiring prompt intervention. An intensified 
induction with ifosfamide, vincristine, etoposide, 
and methotrexate (IVE/MTX), followed by 
autologous stem cell transplantation, has demon-
strated better outcomes in terms of OS and PFS 
(60% and 52% at 5 years, respectively) if com-
pared with historical controls receiving standard 

12  Standard of Care in T-Cell Lymphoma



234

anthracycline-containing inductions [36]. 
Nevertheless, overall toxicity is not negligible, 
and most of patients are unable to tolerate this 
aggressive approach or fail to proceed to autoSCT 
consolidation because of poor performance status 
after surgery, rapid disease progression, or clini-
cal decay.

SPTCL. Radiation therapy (20–30 Gy), possi-
bly preceded by reductive surgery, should be rec-
ommended in patients with localized lesions. 
Multiple, noncontiguous lesions may be treated 
with pulse steroids (prednisone or equivalents), 
at the dose of 0.6–0.7  mg/kg/day  ×  10  days/
month [37]. Systemic chemotherapy with gem-
citabine or multiagent chemotherapy (CHOP, 
CHOP-like) is advisable in case of systemic dis-
semination or progressive disease [38].

ENKL, nasal type. Management strictly 
depends on stage at presentation and local versus 
distant disease spread. Patients with localized 
ENKL, which indicates a lymphoma that involves 
the nose and nasal sinuses, may benefit of exter-
nal radiation therapy (at a dose of at least 50 Gy), 
which is sometimes the only required treatment. 
In a recently published cooperative study from 
Japan [39], concurrent systemic chemotherapy 
has also been administered in nearly three-
quarters of patients, with the dexamethasone, 
etoposide, ifosfamide, and carboplatin (DeVIC) 
regimen being the most widely used. Patients 
with primary disease localization other than nose 
and nasal sinuses rarely show localized disease 
and require systemic multiagent approaches. 
ENKL has proved to be particularly sensitive to 
L-asparaginase, which has been incorporated in 
several induction schemes, like SMILE (dexa-
methasone, methotrexate, ifosfamide, 
L-asparaginase, etoposide), which produced 
higher response rates (79% of ORR, with 45% of 
CR) if compared to standard anthracycline-
containing inductions [40]. Toxicity is however 
severe, and this regimen should be applied with a 
careful supportive treatment. An asparaginase-
containing regimen, the GELOX (gemcitabine, 
L-asparaginase, oxaliplatin), has also been 
applied with concomitant radiotherapy in  local-
ized stage ENKL, yielding an ORR of 96%, with 
at least 74% of patients achieving a CR [41].

12.6	 �Relapsed and Refractory 
PTCL

The survival outcome of patients with PTCL who 
experience relapse or progression following first-
line treatment is generally very poor. British 
Columbia Cancer Agency (BCCA) analyzed 153 
patients with relapsed/refractory PTCL diag-
nosed between 1976 and 2010 and showed that 
the median PFS and OS after the first recurrence 
or disease progression were only 3.1 and 
5.5 months, respectively, without stem cell trans-
plant [42]. Among patients who relapsed, 91 
patients (59%) received systemic chemotherapy, 
and patients who received chemotherapy after 
progression/relapse did not have significantly 
improved survival compared to whom did not 
with a median PFS and OS of only 3.7 and 
6.5  months, respectively. Although the survival 
outcome was generally very poor, small amounts 
of patients survived relatively long period with-
out transplant with 3-year OS of 18%. In patients 
who responded to first-line therapy, normal LDH, 
good performance status, and one or less extrano-
dal involvement upon relapse were good prog-
nostic factors [42]. There was no significant 
difference in PFS and OS after first recurrence or 
disease progression by PTCL subtypes.

The MD Anderson Cancer Center has also 
assessed the survival outcome of patients with 
PTCL-NOS and AITL diagnosed between 1999 
and 2015 who experienced disease progression 
or relapse after first-line and subsequent therapy 
[43]. Within 321 patients who were newly diag-
nosed with PTCL-NOS (n  =  180) or AITL 
(n  =  141), 240 patients (135 PTCL-NOS, 105 
AITL) experienced progression/relapse with a 
median follow-up duration of 52  months. The 
median PFS and OS after first progression/
relapse for patients who did not proceed to stem 
cell transplantation were 4.0  months (95%CI, 
3.1–4.7  months) and 9.2  months (95%CI, 6.9–
11.8 months), respectively. With the subsequent 
relapses, PFS and OS became shorter and shorter, 
and PFS after second relapse were only 
2.5  months and 2.9  months in PTCL-NOS and 
AITL, respectively. Although with approvals of 
new drugs for relapsed/refractory PTCL such as 
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pralatrexate and romidepsin, there was no 
improvement in PFS and OS by the time of recur-
rence during this period (1999–2004, 2005–2009, 
and 2010–2015). Patients who underwent either 
autologous or allogeneic transplant had longer 
survival with 5-year OS rates after salvage autol-
ogous and allogeneic transplant of 32% and 52%, 
respectively; the 5-year OS rate for patients who 
did not undergo transplant was 10%.

The patients with ALCL who experienced dis-
ease progression or relapse after first-line were 
analyzed separately [44]. A total of 176 patients 
(74 ALK+ ALCL, 102 ALK− ALCL) diagnosed 
between 1999 and 2014 were retrospectively ana-
lyzed. With a median follow-up of 64  months, 
111 patients (38 ALK+ ALCL, 73 ALK− ALCL) 
experienced progression/relapse after the first-
line therapy. The median PFS following first pro-
gression/relapse in patients with ALK+ ALCL 
and ALK− ALCL were 5.2 and 3.0  months, 
respectively. The median OS following second-
line therapy in patients with ALK+ ALCL and 
ALK− ALCL were 47.3 and 10.8 months, respec-
tively. Interestingly, there were no significant dif-
ferences in PFS following second-line treatment 
between ALK+ ALCL and ALK− ALCL. Patients 
who experienced recurrent or refractory disease 
had a poor outcome, with less than 20% long-
term disease control rate; however, there seems to 
be an improvement by newer treatment strategies 
for relapsed/refractory disease.

12.7	 �Management of Relapsed 
and Refractory PTCL

12.7.1	 �Conventional Chemotherapy

Commonly used traditional salvage chemother-
apy regimens for relapsed/refractory PTCL are 
platinum-containing regimens, such as ifos-
famide, carboplatin, and etoposide (ICE); dexa-
methasone, high-dose Ara-C, and cisplatin 
(DHAP); and etoposide, methylprednisolone, 
high-dose Ara-C, and cisplatin (ESHAP), or 
gemcitabine-based regimens such as gem-
citabine, dexamethasone, and cisplatin (GDP) 
and gemcitabine, dexamethasone, and oxaliplatin 

(GemOx). There is no big randomized trial com-
paring conventional salvage chemotherapy at this 
point, and all abovementioned regimens are con-
sidered reasonable options (https://www.nccn.
org/professionals/physician_gls/pdf/t-cell.pdf).

The ORR with ICE ranges from 20 to 70% 
with 5-year PFS rate of 29% in PTCL from the 
largest study [45–47]. Hematologic toxicities are 
the main side effects with about 30% of patients 
who develop grade 3/4 thrombocytopenia. The 
ORR with DHAP and ESHAP were 55% and 
64%, respectively, in patients with different his-
tologies [48, 49]. DHAP in combination with 
alemtuzumab was evaluated in relapsed/refrac-
tory PTCL and showed remarkable response in 
PTCL-NOS, with an ORR of 86% and 43% CR, 
although with very small number of patients [50]. 
Modified ESHAP regimen, which includes car-
boplatin instead of cisplatin, showed an ORR of 
32% with 18% of CR in patients with relapsed/
refractory PTCL [51]. Hematologic toxicities 
and renal toxicities were the main side effects for 
both DHAP and ESHAP which were observed in 
30–50% and about 20% of cases, respectively.

GDP in relapsed/refractory lymphoma was 
first evaluated in a phase I study with 22 patients 
including 5 patients with PTCL [52]. Among five 
PTCL patients, one achieved a CR and one 
achieved a PR.  Recently, two studies evaluated 
GDP in patients with relapsed/refractory 
PTCL. In one study, 25 patients were evaluated 
for response, and the ORR was 72% with 48% of 
CR [53]. The median PFS was 9.3 months. GDP 
was generally well tolerated, with grade 3/4 neu-
tropenia and thrombocytopenia observed in 16% 
and 13% of cycles, respectively. The other study 
included 25 patients with relapsed/refractory 
PTCL-NOS, and the ORR was 64% with 20% of 
CR [54]. The median PFS was 5.4 months, but 
patients who responded to GDP had median 
duration of response of 10.3 months. GemOx was 
evaluated in 24 elderly (age ≥ 60) patients with 
relapsed/refractory PTCL [55]. The ORR was 
38% with 8% of CR after three cycles of GemOx. 
The median PFS was 10 months. Grade 3/4 neu-
tropenia and thrombocytopenia were observed in 
51% and 33% of all delivered courses, 
respectively.
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As described, survival outcome of patients 
with relapsed/refractory PTCL is usually dismal 
if stem cell transplant is not an option. Thus, 
these combination salvage chemotherapies are 
commonly offered for patients who are to 
undergo stem cell transplant after such salvage 
therapy considering higher toxicities. For those 
who are not transplant candidates, single-agent 
chemotherapy such as gemcitabine or other novel 
therapeutic options can be good options.

Phase II studies have evaluated single-agent 
gemcitabine in T-cell lymphoma, including 
mycosis fungoides [56–58]. Gemcitabine, given 
at the dose of 1200 mg/m2, was administered on 
days 1, 8, and 15 of a 28-day schedule for 
3–6  cycles. In the largest trial evaluating 20 
patients with relapsed/refractory PTCL-NOS, 
ORR was 55% with 30% of CR [58]. Treatment 
was fairly well tolerated with no grade 3/4 hema-
tologic toxicities observed.

12.7.2	 �New Approaches

Since 2009, the US Food and Drug Administration 
(FDA) approved four drugs with novel mecha-
nisms of action for the treatment of patients with 
recurrent PTCL, including pralatrexate in 2009, 
brentuximab vedotin (BV) for anaplastic large 
cell lymphoma in 2011, romidepsin in 2011, and 
belinostat in 2014.

Pralatrexate, the first drug approved for 
patients with relapsed/refractory PTCL, is an 
inhibitor of dihydrofolate reductase, showing 
more than tenfold higher cytotoxic effect than 
methotrexate. A pivotal phase II study (PROPEL 
trial) enrolled 115 patients with relapsed/refrac-
tory PTCL. Pralatrexate was given intravenously 
at 30  mg/m2/week for 6  weeks followed by 
1 week rest (7-week cycles). The ORR was 29% 
with CR rate of 11%, and 63% of response were 
observed during first cycle [59]. Of note, 25% of 
patients who were refractory to prior treatment 
responded to pralatrexate. When response rates 
were analyzed based on histology, the ORR of 
patients with PTCL-NOS (n = 59), AITL (n = 13), 
and ALCL (n  =  17) were 31%, 8%, and 29%, 

respectively, showing a very low response rate to 
AITL.  The median PFS was 3.5  months in all 
patients and 10.1 months in responding patients. 
Severe mucositis (grade 3/4 in 22%) often led to 
dose delays or interruption. Grade 3/4 thrombo-
cytopenia was observed in 33% of patients.

Histone deacetylase (HDAC) inhibitors are 
epigenetic modulating agents that keep histones 
acetylated, leading to differentiation and/or apop-
tosis in transformed cells. Studies have shown 
that epigenetic regulation plays an important role 
in the pathogenesis of PTCL [60], and epigenetic 
therapies using HDAC inhibitors have shown 
activity in PTCL. There are two FDA-approved 
HDAC inhibitors for relapsed/refractory PTCL 
which are romidepsin and belinostat.

Romidepsin was approved for the treatment of 
cutaneous T-cell lymphoma in 2009 and for the 
treatment of relapsed/refractory PTCL in 2011, 
supported by two phase II trials. The first trial 
enrolled 47 patients with relapsed/refractory 
PTCL, and romidepsin was administered intrave-
nously on days 1, 8, and 15 of a 28-day cycle 
with a starting dose of 14  mg/m2 [61]. Median 
number of cycles given was 3 (range, 1–57). The 
ORR was 38% with CR rate of 18%. Responses 
were seen even after prior stem cell transplant, 
and the median duration of response was 
8.9 month. Next larger phase II study (n = 130) in 
relapsed/refractory PTCL showed ORR of 25% 
with CR rate of 15% [62]. Even in patients who 
were refractory to prior treatment, CR was seen 
in 18% of patients. There was no significant dif-
ference in response by histologic subtypes. The 
median PFS was 4 months; however, it should be 
noted that responses were frequently durable and 
the median duration of response was 28 months 
[63]. Hematologic toxicities were the most com-
mon adverse events, with grade 3/4 thrombocyto-
penia and neutropenia observed in 24 and 20%, 
respectively. Several clinical trials are ongoing to 
evaluate romidepsin combination regimens with 
chemotherapy or new drugs. A phase I study of 
romidepsin in combination with ICE was started 
at the MD Anderson Cancer Center, and prelimi-
nary results were reported [64]. Within the 14 
patients available for the response evaluation at 
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the time of analysis, the ORR was 78% with a CR 
rate of 64%. However, this treatment was also 
associated with higher rate of hematologic toxici-
ties, and grade 3/4 thrombocytopenia, grade 3/4 
neutropenia, and grade 3 anemia occurred in 
95%, 84%, and 73% of the cycles, respectively.

Belinostat was the second FDA-approved 
HDAC inhibitor for treatment of relapsed/refrac-
tory PTCL, based on the result of a phase II study 
(BELIEF trial) [65]. Belinostat 1000 mg/m2 was 
administered intravenously on days 1–5 every 
21 days. The study enrolled patients with PTCL 
after a failure of one or more prior systemic ther-
apies. Among the 129 patients enrolled, the ORR 
was 26% with a CR rate of 10%. The median PFS 
was only 1.6 months; however the median dura-
tion of response was 13.6 months, and the median 
duration of response was not reached in patients 
who achieved a CR.  Compared to romidepsin, 
belinostat had less hematologic toxicities, with 
grade 3/4 thrombocytopenia and neutropenia 
observed in 7% and 6% of cases, respectively.

BV is an intravenously administered 
antibody-drug conjugate that consists of the 
CD30-specific monoclonal antibody conjugated 
with monomethyl auristatin E by a linker pep-
tide. Binding of the antibody-drug conjugate to 
CD30 on the cell surface causes internalization 
of the drug by endocytosis. The drug subse-
quently travels to the lysosome, causing cell 
cycle arrest and apoptotic death. BV was studied 
for the treatment of relapsed/refractory systemic 
ALCL.  In a pivotal phase II study in patients 
with relapsed/refractory systemic ALCL, BV 
1.8 mg/kg was administered intravenously every 
3 weeks [66]. The ORR was 86% with a CR rate 
of 57%, and median time to response was 
5.9  weeks. Grade ≥  3 adverse events included 
neutropenia (21%), thrombocytopenia (14%), 
peripheral sensory neuropathy (12%), and ane-
mia (7%). Long-term follow-up data were pre-
sented in December 2016 and showed durable 
remission in majority of patients [67]. With a 
median follow-up of 71.4 months, the 5-year OS 
and PFS for all the enrolled patients were 60% 
and 39%, respectively. Median duration of 
response in patients who achieved a CR was not 

reached, and 16 patients (8 of them received con-
solidation transplant) remained in remission 
without starting any new therapy. In a retrospec-
tive study from the MD Anderson Cancer Center 
[44], patients who received BV at some point 
during treatment after first-line therapy had sig-
nificantly longer OS than those who did not 
(median OS after first progression or relapse: 
49.9 vs. 9.6 months). In patients with ALCL who 
had previously responded to BV and experienced 
a recurrence after discontinuation of this therapy, 
retreatment with BV was very frequently effec-
tive [68]. In the reported study, response was 
observed in seven of eight patients (88%) with a 
CR in five patients (63%) by retreatment. Median 
duration of response was 12.3  months (range, 
6.6–28.0+ months). BV has also been evaluated 
as a bridging agent to allogeneic transplantation 
in 24 patients with CD30+ lymphoma refractory 
to at least two lines of chemotherapy or to 
autoSCT [69]. In this study, among the five 
enrolled patients with ALCL, three achieved a 
CR after four doses of BV and two of them had 
undergone allogeneic stem cell transplantation 
(alloSCT). BV is a very effective treatment for 
relapsed/refractory ALCL; however, once dis-
ease progresses on BV, the reported median OS 
after BV failure was only 3 months with a 2-year 
OS of 30% [70], indicating a high unmet need 
for new treatment strategies for patients with BV 
refractory ALCL disease.

Based on this high efficacy, BV was evaluated 
in first-line treatment in patients with CD30-
positive PTCL [71]. The phase I study of BV 
(sequential or in combination) in combination of 
CHOP or CHP (CHOP without vincristine) 
showed very promising results with manageable 
toxicities. Of note, the ORR was 100% with CR 
rate of 84% in 19 patients with ALCL who 
received BV plus CHP as combination therapy. 
Long-term follow-up data with a median follow-
up of 52 months showed high durable remission, 
with 4-year PFS and OS rates of 52% and 80%, 
respectively [72]. Given these very promising 
results, a phase III study comparing BV plus 
CHP vs. CHOP for first-line treatment in patients 
with CD30-positive PTCL (ECHELON-2) is 
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ongoing and has completed enrolment, awaiting 
for final results (NCT 01777152, [73]).

BV was also investigated in a rather small 
number of patients with other PTCL expressing 
CD30 [74]. In PTCL-NOS, the ORR was 33% 
with a CR rate of 14%, and median PFS was 
7.6 months. The ORR in AITL patients was 54% 
with a CR rate of 38%, and median PFS was 
5.5 months. Interestingly, there was no correla-
tion between immunohistochemical CD30 
expression and clinical response.

Several other agents are also evaluated in 
patients with relapsed refractory PTCL. Benda
mustine is nitrogen mustard, consisting of chlo-
roethylamine, an alkylating group, attached to a 
benzimidazole ring, a purine analog. In a phase II 
study (BENTLY trial) of 60 patients with relapsed 
PTCL or cutaneous T-cell lymphoma, bendamus-
tine at the dose of 120 mg/m2 was administered 
on days 1 through 2 every 3 weeks for six cycles. 
Although 33% of patients could not receive more 
than 3 cycles mainly due to disease progression, 
the ORR was 50% with a CR rate of 28% [75]. 
Median PFS was 3.6 months. The median dura-
tion of response was 3.5  months, with 30% of 
responses lasting greater than 6  months. Grade 
3/4 neutropenia and thrombocytopenia were seen 
in 30% and 24% of patients, respectively.

Lenalidomide is an immunomodulatory drug 
and showed activity to relapsed/refractory PTCL 
[76–78]. Lenalidomide, at the dose of 25 mg, was 
given on days 1–21 of each 28-days  cycle. A 
phase II study evaluating lenalidomide mono-
therapy to PTCL enrolled 29 patients with 
relapsed/refractory disease: the ORR was 29% 
with median duration of response of 5  months 
[77]. Another phase II study focusing on patients 
with PTCL-NOS showed an ORR of 30% [78]. 
In a multicenter phase II trial with 54 patients 
conducted in France, the ORR was 22% with CR 
rate of 11% [76]. Nonsignificant slightly higher 
response was seen in patients with AITL with the 
ORR of 31%. The median PFS and the median 
duration of response were 2.5 and 3.6  months, 
respectively. The most common side effects were 
hematologic toxicities, with grade 3/4 thrombo-
cytopenia and neutropenia observed in 20% and 
15% of patients, respectively.

Mogamulizumab is a defucosylated anti-CC 
chemokine receptor 4 (CCR4) antibody which 
was initially developed for the treatment of adult 
T-cell leukemia/lymphoma (ATLL). In a phase II 
study of 28 patients with relapsed CCR4+ ATLL, 
single-agent mogamulizumab showed an ORR of 
50% with a CR rate of 31%. Median PFS was 
5.2 months [79]. Since CCR4 is also expressed in 
various proportions of PTCL, mogamulizumab 
was evaluated in patient with CCR4+ relapsed 
PTCL or cutaneous T-cell lymphoma: among the 
38 patient treated, the ORR was 35% with a CR 
rate of 14%. Median PFS in responders was 
5.5 months [80].

Alisertib is an Aurora A kinase inhibitor, 
which functions as a serine/threonine kinase 
regulating G2-M transition and centrosome sep-
aration during mitosis. Alisertib showed prom-
ising response in PTCL in a phase II study 
including aggressive lymphoma. In this trial, 
patients received alisertib 50 mg twice daily for 
7  days every 21  days. Within 48 patients with 
relapsed/refractory non-Hodgkin lymphoma 
treated with alisertib in this trial, 8 had PTCL, 
and the ORR was 50% [81]. The treatment was 
associated with substantial hematologic toxici-
ties with grade 3/4 neutropenia and thrombocy-
topenia seen in 63% and 33% of patients, 
respectively. In another phase II trial focused on 
PTCL and mycosis fungoides which enrolled 37 
patients, alisertib showed an ORR of 33% in 
PTCL [82]. Based on these promising results, a 
phase III multicentre trial (LUMIERE trial) was 
conducted comparing alisertib to investigator’s 
choice single-agent drug (pralatrexate, gem-
citabine, or romidepsin) in relapsed/refractory 
PTCL. Overall, 238 pts were randomized across 
27 countries (120 received alisertib, 118 com-
parator). ORR with alisertib versus comparator 
was 33% versus 43%, including 16% versus 
25% CR, with no significant differences between 
the two arms. With a median follow-up of 
around 9 months, median PFS was 3.7 months 
and 3.4  months in alisertib and comparator, 
respectively, and again without significant dif-
ference [83]. Based on these results, the trial 
was discontinued, however, still waiting for 
final results.
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12.7.3	 �New Combinations

The response rate in relapsed/refractory setting is 
not satisfactory except for BV for ALCL, and 
thus currently many clinical trials are evaluating 
novel combinations to improve outcomes. 
Romidepsin in combination with alisertib was 
evaluated in phase I trial, and one in three patients 
with PTCL enrolled in the study achieved a CR 
(NCT01897012) [84]. Romidepsin in combina-
tion with pralatrexate showed remarkable 
response rates in relapsed/refractory PTCL in 
phase I study (NCT01947140) [85]. The ORR 
was 77% (10/13 patients) with a CR rate of 31%, 
and the median duration of response was 
6.6 months. Romidepsin with lenalidomide was 
also evaluated in phase I/II trial, and it showed 
50% response (5/10 patients) in PTCL 
(NCT01755975) [86]. These are early phase 
studies with premature data and further investiga-
tions are warranted.

12.8	 �Hematopoietic Stem Cell 
Transplant for Relapsed 
and Refractory Disease

The benefit of autoSCT in patients with relapsed/
refractory disease was initially reported rather 
disappointing, with 5-year PFS after autoSCT 
being 10–30% [87–90]: therefore, it has been 
relatively discouraged to consider autoSCT in 
relapsed/refractory patients. However, more 
recent data suggest that there is no significant dif-
ference in survival outcome (at least in short 
term) by autoSCT and alloSCT [43]. In a retro-
spective analysis from the MD Anderson Cancer 
Center, 76 patients with PTCL underwent 
autoSCT (n = 41) or alloSCT (n = 35) in relapsed/
refractory disease [87]. The 4-year OS rates were 
50% and 36% for autoSCT and alloSCT patients 
with chemosensitive disease, respectively, and 
there was no statistical difference. Response prior 
to SCT is a significant factor to predict survival 
outcome [87, 91], and thus patients who achieve 
a CR to salvage chemotherapy would be good 
candidate for autoSCT consolidation, particu-
larly if there is no option for alloSCT. While the 

most commonly used high-dose regimen is the 
combination of carmustine, etoposide, cytara-
bine, and melphalan (BEAM), alternative condi-
tioning regimens may improve outcomes. 
Currently, a phase II trial to evaluate romidepsin 
maintenance therapy after autoSCT is ongoing 
(NCT01908777).

AlloSCT has shown significant graft-versus-
lymphoma effect including response to donor 
lymphocyte infusion, and thus it may provide 
effective disease control in relapsed/refractory 
PTCL [92–97]. The French group has reported 
the outcome of 77 patients who received alloSCT: 
the 5-year transplant-related mortality (TRM) 
was 33%, and the 5-year OS and PFS were 57% 
and 53%, respectively [96]. In this study, the 
majority of patients received myeloablative con-
ditioning regimen, and relatively high TRM was 
a concern. Recently, reduced-intensity condition-
ing regimen (RIC) is becoming a more standard 
approach. A phase II study of RIC with alloSCT 
in 17 patients with relapsed/refractory PTCL 
showed 3-year OS and PFS rates of 81% and 
64%, respectively, with low TRM (6% in 2 years) 
[92]. The Fred Hutchinson Cancer Center has 
reported on 17 patients with relapsed/refractory 
PTCL who underwent RIC alloSCT [97]. The 
3-year OS and PFS were 59% and 53%, respec-
tively, with a 3-year TRM of 19%. In a Japanese 
study, 354 patients (PTCL-NOS, n = 200; AITL, 
n  =  77; ALCL, n  =  77) who received alloSCT 
were retrospectively analyzed [98]. The 3-year 
TRM rates and the 3-year OS rates in younger 
patients (16–49 years of age) who received mye-
loablative regimen were 22% and 43%, and those 
who received reduced-intensity conditioning reg-
imen (RIC) were 14% and 56%, respectively, 
suggesting that RIC is a good option even for 
younger patients.

12.9	 �Conclusion

PTCL are a group of biologically and clinically 
heterogeneous disease, and their classification is 
still evolving. First-line anthracycline-containing 
regimens, mainly CHOP or CHOEP, are at pres-
ent the accepted and most widely applied 
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standard of care, although the best first-line 
approach is yet to be defined. AutoSCT is 
regarded as part of the first-line approach, to be 
performed after induction in transplant-eligible 
patients. Nevertheless, only a minority of patients 
could receive transplantation at the right time, 
mainly because of disease progression during 
treatment or refractoriness to induction.

Several new drugs are active in relapsed and 
refractory patients: these drugs are able to induce 
high OR rates and CR rates, although response 
durations are limited over time, thus without a 
significant impact on survival rates. Whether 
these drugs can be safely and efficiently com-
bined with CHOP or CHOEP in newer first-line 
regimens to improve the efficacy of standard 
induction regimens is under investigation.

Allogeneic transplantation in patients achiev-
ing a remission after salvage treatment may at 
present offer the possibility of long-term disease 
control or even a cure, due to a well-acknowledged 
graft-versus-lymphoma effect.
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