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Abstract
Peripheral T-cell and NK-cell lymphomas (PTCLs) 
are a group of diverse lymphoproliferative disor-
ders including very different entities with diverse 
biological and clinical behavior. The updated ver-
sion of the WHO classification provided significant 
advances in both nodal and extranodal mature T-cell 
and NK-cell lymphoma, which have led to the intro-
duction of new provisional entities, mainly thanks 
to the results of the genomic studies that have been 
performed since the 4th edition was published in 
2008. However, these new information have not 
translated so far in clinical practice and remain re-

stricted to clinical trials. Prognosis of PTCLs has 
been extensively studied by means of retrospective 
evaluations. Since these kind of studies carry on bi-
ases, the International T-Cell Lymphoma Project, 
after its retrospective study on 1,314 patients, pro-
moted in 2006 the T-Cell Project, an observational 
prospective registry aiming at improving informa-
tion on prognosis of the two most frequent sub-
types of PTCLs (peripheral T-cell lymphoma, not 
otherwise specified and angioimmunoblastic T-cell 
lymphoma) and to get better insight the clinical an 
biological characteristics of other rarer nodal and 
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extranodal PTCLs. The T-Cell project is a well con-
solidated network having at present 74 participating 
sites from four regional areas.
The prognosis for PTCLs remains poor, mainly due 
to low response rates to induction therapy, to the 
short duration of response with standard combina-
tion chemotherapy regimens and to the controver-
sial role of transplant as consolidation after achieve-
ment of response with first line therapy. However, 
in the recent years a number of novel agents have 
been approved for the treatment of PTCLs in the re-

lapsed/refractory setting, and some trials have been 
opened for this subset of patients. Moreover, in the 
last decade advances in the biological and genetic 
characteristics of these diseases have been made, 
and some other are planned or ongoing. The biobank 
of the T-Cell Project and the wide cooperation in it 
of a number of institutions could serve for future 
studies on developing trials specific for the different 
subtypes for the first line treatment exploring novel 
combinations in front line approaches.

Introduction
Peripheral T-cell and NK-cell lymphomas (PTCLs) 
comprise an extremely heterogeneous group of rare, 
aggressive disorders that are derived from post-thy-
mic lymphoid cells at different stages of differen-
tiation with different morphological patterns, phe-
notypes, and clinical presentation(1,2). The diversity 
of PTCLs reflects the diverse cells from which they 
can originate(3-12). 
PTCLs account for 5-10% of all cases of non-Hod-
gkin lymphomas (NHL) in the Western hemisphere, 
with an overall incidence of 0.5-2 per 100,000 per 
year(10,13). By some estimates, the incidence of PT-
CLs has increased significantly in recent years in 
some industrialized countries, the growth being 
driven by an ageing population(14) or because of an 
apparent growth in incidence because of improve-
ments in diagnosis techniques(15).
The WHO 2008 classification(1) roughly divides PT-
CLs into leukemic (disseminated), cutaneous, other 
extranodal, and nodal sub-types, which are distinct 
with respect to pathology, clinical presentation, re-
sponse to therapy, and expression of surface markers. 
Each of these groups is further sub-classified into a 
variety of different entities based on clinico-biologi-
cal features. PTCLs have a striking epidemiological 
distribution, with higher incidence in Asia, where 
their percentage is as high as 24%, and in Central and 
South America, where they represent 15%-20% of 
NHL(10,16-24).
The differences in the geographic distribution of 
PTCLs may result from a real higher incidence in 
eastern countries as well as the relatively lower fre-
quency in Asia of many B-cell lymphomas, such as 

follicular lymphoma, that are more common in the 
US and in Europe(14). An additional reason could be 
the higher prevalence of viral infections, particularly 
the human T-cell lymphotropic virus type 1 (HTLV-
1) in eastern countries compared to Europe and the 
US, an infection that appears to be related to the on-
set of adult T-cell leukemia/lymphoma (ATLL) and 
NK-cell neoplasms(14,22,25,26).

What we know about the prognosis of T Cell 
Lymphomas
Due to the rarity of the disease and the lack of ran-
domized clinical trials, there is currently no con-
sensus with respect to front-line therapy in PTCLs. 
As reported by the International T-cell Lymphoma 
Project (ITCLP)(27) and the T-Cell Project(28), pa-
tients are commonly given anthracyclines (CHOP/
CHOP-like), in a minority of cases with etoposide 
(CHOEP/CHOEP-like), which produce unsatisfac-
torily results with respect to aggressive B-cell lym-
phomas(29). Results of some phase II trials show that 
early consolidation with autologous stem cell trans-
plant (ASCT) could improve the patient’s outcome, 
particularly those achieving complete response 
(CR) after induction chemotherapy. However, ap-
proximately 30% of patients is going to progress 
after induction, preventing them to possibly benefit 
from a consolidative ASCT(30-32). The overall surviv-
al (OS) of PTCLs is generally poor, with 5-yr OS 
significantly lower than that of aggressive B-cell 
NHLs (41% vs. 53%; p=0.0004)(29). The survival 
rates ranges from 15% to 50% 5-year OS, excluding 
anaplastic lymphoma kinase (ALK)-positive ana-
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plastic large cell lymphoma (ALCL), which have a 
5-yr OS around 70%(27,28). The generally poor out-
come of PTCLs asks for the urgent need of more 
effective treatment approaches. Recently, a series of 
novel agents have been approved for the relapsed/
refractory setting, and hopefully in the next years 
an improvement in the outcome could be reached(33).
Several studies have been performed to assess the 
contribution of a number of clinical and biologi-
cal factors to the prognosis of PTCLs(34-40). In most 
of them, adverse prognostic features such as poor 
performance status, advanced stage, presence of ex-
tranodal sites, bulky disease, and high LDH levels 
were significantly correlated with shorter OS. Even 
if the usefulness of the International Prognostic In-
dex (IPI), defined for aggressive B-cell lymphomas, 
has provided some insight into the distinct prognos-
tic subtypes of PTCLs, it was not developed with 
data from cases of T-cell malignancies, and thus is 
considered largely suboptimal.
Although some prognostic models have been de-
veloped based exclusively on PTCLs cases, these 
models do not embrace the biological and clinical 
heterogeneity of the diseases. Unluckily, these mod-
els have established an unfortunate fact, there is no 
such thing as favourable risk PTCL.
In order to better define the clinical outcome of 
T-cell lymphomas grouped within the broad catego-
ry of PTCL-NOS as a single entity, and to assess 
a prognostic model specifically devised for patients 
with this uncommon disease, the Intergruppo Ital-
iano Linfomi (now Fondazione Italiana Linfomi, 
FIL) performed a large study on 385 patients diag-
nosed and treated in the 1990s and defined a prog-
nostic model, called PIT, based on age (>60 yr), 
Performance Status (ECOG PS 2 or higher), LDH 
level above upper normal range, and bone-marrow 
involvement(38).
One major limitation of the existing studies seek-
ing to define the natural history of PTCLs is the fact 
that they are all retrospective in nature. These avail-
able data-sets are based on analyses performed on 
data collected over long periods of time, relying on 
often tedious and inefficient chart reviews. Moreo-
ver, many lines of clinical or laboratory data now 
considered critical in emerging prognostic models 
were not collected in these older series of patients. 
Additionally, it is well recognized that these types 
of retrospective analyses are limited by the fact that 

there is no guarantee that collected data are based on 
real consecutive cases, and are thus highly subject to 
selection bias.
Recently, the role of biological features of the dis-
ease is emerging as an important issue not only for 
understanding its pathogenesis but also for prog-
nosis and for addressing specific biologic targets 
altered in the neoplasia. An updated version of the 
PIT (modified-PIT or m-PIT) was proposed replac-
ing bone marrow involvement with Ki67 rate of 
expression, resulting in a more robust tool than the 
PIT(41). The expression of Th1- or Th2-associated 
antigens or activated T-cell receptor has been eval-
uated in a series of T-NHLs. The pattern of expres-
sion of such antigens was correlated with the specif-
ic subtype of nodal T-cell lymphoma (AILT, ALCL, 
and PTCL-NOS) and allowed the identification of 
subgroups of PTCL-NOS patients with different 
probabilities of survival. In particular, patients with 
PTCL-NOS expressing one of Th1 or Th2 antigens 
tended to show favorable prognosis as compared 
with cases not expressing Th1 or Th2 antigens(42).
Moreover, in the last years, Gene Expression Pro-
filing (GEP) studies have been conducted to better 
classify and risk stratify PTCLs. A recent work in 
GEP reveals that angioimmunoblastic T-cell lym-
phoma (AITL) is closely associated with follicular 
helper cells, and that AITL gene signature included 
genes involved in humoral immune response, re-
cruitment of inflammatory cells, and modulation of 
vasculogenesis and the extracellular matrix(43). The 
use of microarrays to analyse GEP allowed to dis-
tinguish between AITL, ALCL and T-lymphoblastic 
lymphoma(44); with the same technique these authors 
managed to identify 3 molecular subgroups amongst 
the PTCL-NOS with different gene expression that 
translated in different outcome(44). This is a very pre-
liminary work, however, and confirmatory studies 
are needed.
The updated version of the WHO classification(2) 
provided significant advances in both nodal and 
extranodal mature T-cell and NK-cell lymphoma, 
which have led to the introduction of new provision-
al entities, mainly thanks to the results of the ge-
nomic studies that have been performed since the 4th 
edition was published in 2008. These new findings 
can help clinicians in more accurately predicting 
the prognosis of the diverse entities. Unfortunately, 
these informations haven’t translated at present into 
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a guide to choose the most indicated therapeutic ap-
proach for each single subtype.

What is next: The T-Cell Project
The International T-Cell Lymphoma Project (IT-
CLP), that represents the largest clinicopathologic 
study of PTCL and NKTCL (Natural killer/T-cell 
lymphoma) organized to date(27), retrospectively col-
lected a cohort of 1,314 cases of PTCL and NKTCL 
from 22 centres world-wide, consisting of patients 
with previously untreated PTCL or NKTCL who 
were diagnosed between 1990 and 2002. This retro-
spective review proposed five major objectives: (a) 
to evaluate the ability of hematopathologists to ap-
ply the WHO classification to a large group of cases; 
(b) to evaluate the role of clinical data in the diag-
nosis of the lymphoma subtypes; (c) to determine 
the relative frequencies and geographic variation of 
the subtypes; (d) to determine clinical correlations, 
including clinical features, treatment, and surviv-
al outcomes; and (e) to evaluate the percentage of 
transformed cells, Ki67 proliferation, Epstein-Barr 
virus (EBV) status, and phenotypic markers. Tis-
sue biopsies, immunophenotypic markers, molec-
ular genetic studies, and clinical information from 
consecutive patients at each site were reviewed by 
panels of four expert hematopathologists and clas-
sified according to the WHO classification. A diag-
nosis of PTCL or NKTCL was confirmed in 1,153 
(87.8%) of the cases. These data revealed that the 
most common subtypes were PTCL not otherwise 
specified (NOS; 25.9%), angioimmunoblastic type 
(18.5%), NKTCL (10.4%), and adult T-cell leukae-
mia/lymphoma (ATLL; 9.6%). Alarmingly, mis-
classification occurred in 10.4% of the cases, and 
a marked variation in the frequency of the various 
subtypes as a function of its geographic region was 
also found. The ITCLP confirmed that the clinical 
outcome for patients with most of these lympho-
ma subtypes was poor with few to no standards of 
care(27). Based on its retrospective experience and on 
the success of the F2-study (that prospectively col-
lected 1,093 patients with follicular lymphoma in 2 
years)(45-47), in 2006 the ITCLP promoted the T-Cell 
Project (NCT01142674). The study builds on the 
retrospective study carried on by the network, and 
it was designed as a prospective collection of infor-
mation potentially useful to predict the prognosis 
of newly diagnosed patients with the more frequent 

subtypes of peripheral T-cell lymphoma (peripher-
al T-cell lymphoma unspecified [PTCL-NOS], and 
angioimmunoblastic T-cell lymphoma [AITL]) and 
to better define clinical characteristics and outcome 
of the more uncommon subtypes (extranodal NK/T-
cell lymphoma [NKTCL]; enteropathy-type T-cell 
lymphoma [EATL]; hepatosplenic T-cell lymphoma 
[HSTCL]; peripheral γδ T-cell Lymphoma [PγδT-
CL]; subcutaneous panniculitis-like T-cell lympho-
ma [SPLTCL]; anaplastic large-cell lymphoma, T/
null cell, primary systemic type [ALCL]).
The T-Cell Project is conducted in compliance with 
the Helsinki Declaration of 1975 as revised in 1983, 
was approved by the appropriate research ethic 
committees, and required each patient to provide 
written informed consent before registration. Be-
tween September 2006 and June 2016, 1,481 cases 
of PTCLs have been registered by 74 Institutions lo-
cated in Europe, USA, South America, and Middle 
and Far East.
Registration of patients in the study and data collec-
tion were performed on-line by means of electronic 
Case Report Forms on a dedicated website com-
plying with all the rules to assure protection in web 
communication and patient privacy and confidenti-
ality (www.tcellproject.org). Data access and man-
agement was regulated by the use of passwords with 
different level of admittance, providing that subject 
confidentiality was respected.
Preliminary results have been already published and 
presented at various international congresses(19,48-51). 
The most recent results achieved from the analysis 
of the first 1308 patients registered by 73 sites from 
14 countries world-wide until January 2015 have 
been presented during the 13 ICML in Lugano, in 
June 2015(28). Among 1308 patients (pts), 1248 were 
validated (22 pts were excluded for various reasons 
and 38 considered as misdiagnosed after review). 
PTCL-NOS is the most frequent subtype, account-
ing for 451 cases (36%). Distribution of subtypes 
among different geographic areas superimposes lit-
erature data, AITL being more frequent in Europe 
and USA (21% each) ALCL, ALK- in South Amer-
ica (25%) and NK-cell in Asia (29%). Most pa-
tients were at low/low-intermediate risk according 
to both IPI and PIT (61% and 60%). Therapy data 
were available for 959 pts. Chemotherapy alone or 
in combination with radiotherapy was the preferred 
choice in 90% of pts. Anthracycline- and etoposide- 
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containing regimens were adopted in 84% and 22% 
of pts, respectively (both in 12%). Stem cell trans-
plant was adopted to consolidate initial response in 
7% of pts, with different geographic distribution 
(USA 14%, EU 8%, Asia 6%, South America 2%). 
With induction therapy 451 (54%) pts achieved a CR 
and 159 (18%) a partial response (PR). After a me-
dian follow-up of 35 months, 518 deaths have been 
recorded (41%). Five-year OS and progression-free 
survival (PFS) were 44%, (95% CI 40-47) and 33% 
(95% CI 30-37), respectively. The ALCL,ALK+ 
showed the best 5-yr OS (73%, 95% CI 61-82).
Thus, the data coming from the T-Cell Project su-
perimpose those of the retrospective effort(27) both 
in terms of proportion of subtypes, regional distri-
bution, treatment, and outcome. Also the results of 
the central review process, performed so far in 573 
patients registered in the T-Cell Project and recent-
ly published(52) lead to the same considerations and 
results.
Importantly, and unique to the T-Cell Project, it has 
already collected tissue from about 500 patients, 
representing 17 subtypes of PTCLs. This collection 
of tissue has been subject to expert histopathologic 
review, and is already providing key insights into 
those factors that most often lead to misdiagnosis(52). 
Importantly, about 400 of these tissue specimens 
could be available for a number of genomic studies.
The T-Cell Project aims at registration of 2,000 pa-
tients, accrual that is foreseen to be completed by 
the end of 2017.

Next Steps
Studies conducted so far are unfortunately insuffi-
cient to draw robust conclusions regarding impor-
tant questions in the management of these diverse 
subtypes. For example, we do not have sufficient 
data to answer fundamental questions like: (a) have 
the newly approved drugs for PTCLs changed the 
natural history of relapsed or refractory disease in 
those countries that have approved these agents?; 
(b) how do patients with the more rare subtypes 
of PTCLs (like enteropathy associated T-cell lym-
phoma [EATL]; gamma-delta-TCL; or nasal NK-T 
cell lymphoma for example) do with autologous or 
allogeneic stem cell transplant?; (c) is the state of 
remission a critical determinant of long term ben-
efit for patients with various subtypes of PTCL un-
dergoing stem cell transplant?; (d) can we develop 

more refined prognostic models of individual PTCL 
subtypes that will be more informative than the 
present Prognostic Index derived from patients with 
PTCL-NOS (PIT)?; (e) what is the role of specific 
drugs (anthracyclines, platinums, etc.) on the over-
all response rate or complete remission rate for pa-
tients treated in the upfront setting?; (f) what is the 
role of high-dose therapy (HDT) and ASCT in the 
management of patients with these rare diseases?
Given the many questions we have answered over 
the past decade, and the enormous effort that has 
gone into configuring the infrastructure, we believe 
it would be of extreme importance to keep togeth-
er the T-Cell Project network, capitalizing on the 
world-wide momentum, and giving birth to cooper-
ation in clinical trials, possibly even in the first-line 
setting focusing to finally resolve the main remain-
ing questions related to the behaviour of these truly 
orphan diseases.
Databases with the availability of some thousands 
of cases complete in their clinical data and an the 
creation of an international tissue catalogue includ-
ing FFPE samples as well as frozen tissue have to be 
promoted, and to put accessible to research groups 
with a solid reputation in studying PTCLs at the mo-
lecular and translation level. The accrual of frozen 
material along with matching DNA will be strongly 
encouraged aiming to carry NGS (WES and WGS) 
studies. Fact is that the genomic landscape of PT-
CLs remains mainly unexplored, although recurrent 
genomic defects have been recently described in 
specific subtypes(43,44,53-61).
Possible objectives for the future are to: (a) define 
the presence and frequency of recurrent defects 
within an initial panel of 40 genes, known to be mu-
tated in PTCLs. This panel will be expanded up to 
200 with the acquisition of novel findings and/or fo-
cusing on additional genes within and/or regulating 
specific pathways (i.e. Jak/STAT, PI3K/AKT, etc.); 
(b) discover novel viral/pathogen(s) in EBV nega-
tive NK-T-cell lymphoma and to stratify the EBV 
positive cases, by linking the EBV gene expression 
and viral stains to specific tumoural populations.
Further goals that can be achieved with the creation 
of an international tissue bank are as follows: (a) 
development of innovative molecular tools for the 
better classification, differential diagnosis and prog-
nosis of these neoplasms [that can be based on small 
sets of genes or miRNAs defined by discriminant 
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component analysis and translated to platforms like 
Nanostring, applicable to the routine diagnostics]; 
(b) development of in vitro, ex vivo and in vivo mod-
els to tests novel therapeutic targets; (c) construction 
of tissue micro arrays for protein validation or FISH 
studies put forward by molecular studies.

Conclusions
T-cell lymphomas are rare neoplasms that represent 
a diagnostic challenge with limited information on 
best practices and the most effective therapies. Giv-
en the rarity of these malignancies, registry studies, 
like the T-Cell Project, could provide invaluable in-
formation that aid the clinician and the researcher 
alike to further advance the field and answer criti-
cal questions that allow improved patient care and 
outcomes. Without international collaboration and 
instrumental effort into enrolling patients onto these 
registries and following their progress, making pro-
gress will remain challenging. To our knowledge, 
the T-Cell Project is the largest ongoing prospective 
registry at present, and this exceptional position 
could help in providing answers to critical questions 
integral to improving the care of patients with PT-
CLs. This unique registry of patients collected from 
all over the world, coupled with a precious biorepos-
itory, offers the opportunity to build future treatment 
platforms predicated on our biological understand-
ing of the disease, which we anticipate will lead to 
the development of subtype specific treatments for 
patients and medical professions confronted by this 
heterogeneous and challenging disease.
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