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ABSCTRACT 

 

Introduzione. I linfomi a cellule T periferiche (PTCL) sono un gruppo raro ed eterogeneo di 

neoplasie che hanno origine dalle cellule linfoidi post-timiche a diversi stadi di 

differenziazione. Differiscono tra di loro per caratteristiche morfologiche e fenotipiche, per la 

presentazione clinica, la risposta alle terapie e la prognosi. I PTCL rappresentano il 10-15% di 

tutti i disturbi linfoproliferativi nell’emisfero occidentale, con un’incidenza complessiva di 0,5-

2 casi x100.000 persone/anno. La rarità ed eterogeneità dei PTCL ha reso estremamente 

difficile la loro conoscenza, e la ricerca è tuttora concentrata ad una maggiore comprensione 

del decorso clinico, della risposta al trattamento e della prognosi dei pazienti che ricevono una 

diagnosi di questo tipo. I PTCL colpiscono con maggiore frequenza i soggetti di sesso 

maschile, e l’età media alla diagnosi è di 62 anni. Secondo l’ultima classificazione dei linfomi 

pubblicata dalla nel 2016 (WHO2016) si possono distinguere più di 20 diversi sottotipi di 

PTCL, dei quali quelli più comuni sono: PTCL non altrimenti specificato (NOS), 

angioimmunoblastico (AITL), il linfoma nasale extranodale a cellule NK/T (ENKTCL), a 

cellule T dell’adulto leucemia/linfoma (ATLL), linfoma anaplastico a grandi cellule ALK 

positivo (ALCL, ALK+) e ALK negativo (ALCL, ALK-). Rispetto ai linfomi non-Hodgkin a 

cellule B, i PTCL sono associati a scarsa risposta alla terapia iniziale, ad alti tassi di recidiva e 

ad una prognosi sfavorevole, con un tasso di sopravvivenza a 5 anni inferiore al 40%. 

Metodi: Il T-cell Project (TCP) è uno studio internazionale sulla prognosi dei linfomi a cellule 

T realizzato dall’International T Cell Lymphoma Project (IPTCLP) al quale aderiscono oltre 

100 Centri in 17 diversi Paesi.  I casi sono registrati su una piattaforma dedicata, e seguiti fino 

a 5 anni dalla diagnosi. L’endpoint primario dello studio è la sopravvivenza libera da 

progressione (progression-free survival). 

Risultati. Dal 2006 sono stati registrati 1695 casi nello studio TCP 1.0, e 839 nel TCP 2.0. Con 

i dati raccolti nel TCP 1.0 sono stati realizzati e già pubblicati numerosi lavori sulle 

caratteristiche cliniche e sulla prognosi del PTCL-NOS, degli AITL, NKTCL, ALCL ALK-, 

ALCL ALK + ed altri tipi dei linfomi T. 

Nel 2018 è stato avviato il TCP 2.0, con l’obiettivo di registrare ulteriori 1000 casi, 

classificandoli secondo la più recente classificazione WHO 2016. Allo studio TCP 2.0 hanno 

finora aderito 102 centri in 17 Paesi, in 4 Continenti. Di questi, 694 casi sono risultati 

attualmente valutabili per l’endpoint primario. Da una analisi preliminare, i sottotipi più 

frequenti sono risultati essere il PTCL-NOS, il ALCL ALK – e il linfoma AITL, che 

rappresentano rispettivamente il 31%, il 19% e il 13% dei casi. Più in dettaglio, i PTCL-NOS 
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rappresentano il sottotipo più frequente in tutte le arre geografiche, mentre la leucemia/linfoma 

a cellule T dell’adulto risulta la più frequente in Brasile, i sottotipi AITL e ALCL ALK- in 

Australia/India e gli ALCL ALK+ in Nord America ed Europa. Inoltre, si è registrata una 

frequenza relativamente alta di casi di linfoma extranodale a cellule NK/T in Brasile, ma non 

negli altri Paesi dell’America Latina. I restanti sottotipi infine rappresentano meno del 5% dei 

casi in tutte le aree geografiche.  

Conclusioni. Data la rarità dei linfomi a cellule T periferiche, i TCP 1.0 e 2.0, nati da una 

collaborazione internazionale, rappresentano una importante fonte di dati, che fotografano la 

prognosi e la curabilità di queste malattie nella Real Life. Il TCP 2.0 inoltre consentirà di 

meglio valutare la rilevanza clinica della Classificazione WHO2016, approfondire il ruolo della 

PET nella stadiazione e nella valutazione della risposta, e infine indagare sulle strategie di 

trattamento più adeguate per queste neoplasie. 
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Background: Peripheral T-cell lymphomas (PTCLs) comprise a heterogeneous group of 

neoplasms that are derived from post-thymic lymphoid cells at different stages of 

differentiation with diverse morphological patterns, phenotypes, and clinical presentation. 

PTCLs account for 10–15% of all lymphoproliferative disorders in the Western 

hemisphere, with an overall incidence of 0.5–2/100,000 people/year, and have a striking 

epidemiological distribution, with higher incidence in Asia. The exceeding rarity (5–10% 

of all lymphoproliferative disorders) and the heterogeneity of PTCLs has made extremely 

difficult to investigate on them, and a satisfactory understanding of their clinical pictures, 

response to treatment and prognosis are still awaited. More commonly they appeared in 

male patients, and the median age at diagnosis is 62 years. In the last 2016 WHO 

classification there are more than 20 subtypes of PTCLs, where the most common subtypes 

are PTCL not otherwise specified (NOS), angioimmunoblastic (AITL), extranodal natural 

killer NK/T-cell lymphoma (ENKTCL), adult T-cell leukemia/lymphoma (ATLL), 

anaplastic large-cell lymphoma (ALCL) anaplastic lymphoma kinase positive and negative 

(ALK+ and ALK-). PTCLs are associated with high relapse rates and a poor prognosis 

compared to B-cell non-Hodgkin lymphomas with a 5-year-survival rate less than 40%. 

Objectives:  

In 2018, the International T-cell non-Hodgkin’s Lymphoma Study Group launched the T-

cell Project 2.0 (TCP 2.0), which adapts to changes made in diagnosis, classification, 

staging and response evaluation, in order to verify whether a prospective collection of data 

would allow to achieve more accurate information on T-cell lymphomas and search for 

more disease oriented prognostic models. In particular, the aim of the TCP 2.0 relied on the 

opportunity of contributing to a real-time understanding of the evolving landscape of T-

cell lymphoma biology and treatment, together with the application of recently available 

new technologies to further identify new therapeutic targets. 

Methods: The T-cell Project is an international study on the prognosis of T-cell lymphomas 

carried out by the International T Cell Lymphoma Project (IPTCLP). Today more than 100 

clinical centers in 17 different countries are participating in the project. The cases are 

recorded on a dedicated platform, and followed up to 5 years from the diagnosis. The 

primary endpoint of the study is progression-free survival. 

Results. From 2006 were registered 1695 cases in TCP 1.0, and 839 in TCP 2.0 With the 

data going from TCP 1.0 there have been already published numerous manuscripts on 

clinical and prognostic characteristics of PTCL-NOS, AITL, NKTCL, ALCL ALK-, ALCL 

ALK + and other PTCL subtypes 
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In 2018 a TCP 2.0 had been launched with the aim to register another 1000 cases due to a 

new classification WHO2016 of lymphoid neoplasms. Now in the TCP 2.0 there 102 

centers in 17 different countries from 4 continents.  Of these, 694 cases were currently 

evaluable for the primary endpoint. Overall, PTCL-NOS, ALCL ALK-, and AITL, 

represent the most frequent subtypes, accounting on 31%, 19% and 13% of cases, 

respectively. Moreover, PTCL-NOS represents the most frequent subtype worldwide, 

whereas Adult T-cell leukemia/lymphoma was more frequent in Brazil, AITL and ALCL 

ALK- in Australia/India, and ALCL ALK+ in North America and Europe. Of note, 

ENKTCL, was relatively frequent in Brazil and quite rare in the other Latin America 

Countries. Finally, many sub-types represent less than 5% of cases in all geographic areas.  

 

Conclusions. Given the rarity of PTCLs, TCP 1.0 and TCP 2.0 were born from an 

international collaboration, represent an important source of data, which assessing the 

prognosis and treatment strategies in Real Lyfe. TCP 2.0 will also make it possible to better 

assess the clinical relevance of the WHO2016 classification, to investigate the role of PET 

in staging and response assessment, and finally to investigate the most appropriate 

treatment approaches for these neoplasms.  
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1. PERIPHERAL T-CELL LYMPHOMAS 

1.1 General aspects. 

Lymphomas are hematological malignancies caused by the overgrowth of specific cells of the 

immune system, the lymphocytes. Lymphomas are generally developing in the lymph nodes 

(which are clusters of lymphocytes and other immune cells) or other lymphoid organs (such as 

the spleen), but can affect all organs in the body. The B or T cells undergo a tumor 

transformation and so replicate without any control. The lymphocyte transformation is caused 

by genetic mutations that damage the DNA and interfere with mechanisms underlying cell 

growth and survival. The lymphocyte transformation is caused by genetic mutations that 

damage the DNA and interfere with mechanisms underlying cell growth and survival. The 

different subtypes of lymphoma are caused by different genetic mutations affecting the 

lymphocytes at various stages of their development: this is the reason why the characteristics 

of lymphomas are so variable from indolent to really aggressive.  

There are two main subtypes of lymphoma: non-Hodgkin lymphomas (NHL) and Hodgkin 

lymphomas (HL). Peripheral T-cell lymphomas (PTCLs) are part of the NHL and collectively 

include neoplasms of mature (i.e., post-thymic) T or NK cells.1 PTCLs comprise a 

heterogeneous group of neoplasms that are derived from post-thymic lymphoid cells at 

different stages of differentiation, with diverse morphological patterns, phenotypes, and 

clinical presentation. PTCLs account for 10–15% of all lymphoproliferative disorders in the 

Western hemisphere, with an overall incidence of 0.5–2/100,000 people/year, and have a 

striking epidemiological distribution, with higher incidence in Asia. All subtypes are found 

more commonly in male patients, and the median age at diagnosis is 62 years.
2 This disease is 

generally associated with high relapse rates and a poor prognosis, with inferior treatment 

outcomes compared with B-cell lymphomas, and have a 5-year-survival < 32%.
3,4  

The incidence and prevalence vary in different racial populations and geographical regions,1,2 

largely due to host genetic and environmental makeup and prevalence of risk factors, including 

diseases affecting immunity and virus epidemiology.5,6  

1.2 Epidemiology 

In the United States (US), the incidence of T cell lymphomas has been gradually increasing 

over the past two decades, whereas the incidence of B-cell lymphomas has plateaued. 
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According to a review of US surveillance, epidemiology and end results cancer database, over 

a 10-year period from 2007 to 2016, the incidence rate of T-cell lymphomas is 2.2 (2.2/1000 

patients). Among the T cell lymphomas, PTCLs had the highest incidence (1.2), followed by 

Cutaneous T-cell lymphoma (CTCL) – 0.6. PTCL-not otherwise specified (NOS) was the most 

common subtype of PTCL (0.4), followed by Adult T-cell lymphoma/leukemia (ATLL) – 0.3, 

Anaplastic large cell lymphoma (ALCL) – 0.2, and Angioimmumoblastic T-cell lymphoma 

(AITL) – 0.2.7 

In 2008, The International T-cell Lymphoma Project reported data on 1,314 cases of 

PTCL/natural killer (NK)-cell lymphomas from 22 centers worldwide with diagnoses between 

1990 and 2002. The aim of this study, among others, was to determine the relative frequencies 

and geographic variation of the T-cell lymphoma subtypes. The most common subtype 

identified was PTCL-NOS (25.9%), with the second most common subtype being AITL 

(18.5%). Extranodal natural killer NK/T-cell lymphoma (ENKTCL) represented 10.4% and 

ATLL 9.6% of the cases. The next most common subtypes were ALCL ALK positive (ALK+; 

6.6%); ALCL, ALK negative (ALK-; 5.5%); and Enteropathy-associated T-cell lymphoma 

(EATL; 4.7%). All the other specific subtypes of PTCLs represented less than 2% of the total.2 

PTCLs showed a wide geographical heterogeneity with a consequence on the distribution of 

subtypes across several countries and on the overall incidence. PTCL-NOS was the most 

common subtype in both North America (34.3%) and Europe (34.3), whereas NKTCL and 

ATLL were common in Asia (22.4% and 25%, respectively). ATLL was frequent in Japan, but 

was not found in the other Asian countries, whereas NKTCL made up 44% of the cases in Asia 

excluding Japan. ALCL, ALK+, was most common in North America (16.0%), whereas EATL 

was most common in Europe (9.1%, mainly Norway). Interestingly, angioimmunoblastic type 

was most common in Europe (28.7%) compared with the other regions. Primary cutaneous 

ALCL was higher in North America than in Europe (5.4% vs. 0.8%), possibly because of 

referral of such cases to dermatologists in Europe, whereas systemic and cutaneous ALCL, 

enteropathy-type, and hepatosplenic PTCL were uncommon in Asia.2 

1.3 T-cell and NK neoplasm’s classification.   

In 2008 the World Health Organization (WHO) classification for lymphoid neoplasm was 

published, and PTCL were grouped in 4 clinical categories (Table 1).8 
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Table 1. Practical Classification PTCL/NK/T-cell lymphoma. 

 
NODAL  

- Peripheral T-cell lymphoma, not otherwise specified (PTCL-NOS)  

- Angioimmunoblastic T- cell lymphoma (AITL)  

- Anaplastic large cell lymphoma (ALCL), ALK+  

- Anaplastic large cell lymphoma (ALCL), ALK-  

CUTANEOUS  

- Mycosis fungoides  

- Sézary syndrome  

- Primary cutaneous CD30-positive T -cell lymphoproliferative disorders  

- Lymphomatoid papulosis  

- Primary cutaneous anaplastic large cell lymphoma  

- Primary cutaneous Ȣ T – cell lymphoma  

- Primary cutaneous CD8-positive aggressive epidermotropic cytotoxic T-cell lymphoma 

- Primary cutaneous CD4-positive small medium T- cell lymphoma  

EXTRANODAL  
 

- Extranodal NK/T-cell lymphoma, nasal type  

- Enteropathy associated T -cell lymphoma  

- Hepatosplenic T -cell lymphoma  

- Subcutaneous panniculitis like T – cell lymphoma  

- Seroma associated ALCL of breast  
 

PRIMARY LEUKEMIC  

- Aggressive NK leukemia- associated with hemophagocytic syndrome  

- T-cell prolymphocytic leukemia  

- T-cell large granular lymphocytic leukemia  

- Adult T-cell leukemia lymphoma  

VARIED PRESENTATION 
 

- Chronic lymphoproliferative disorder of NK cells  

- Systemic Epstein-Barr virus (EBV) positive T- cell lymphoproliferative disease of 

childhood  

- Hydroa vacciniforme like lymphoma  

- Systemic EBV+ T-cell lymphoproliferative disease-associated with hemophagocytic 

syndrome  
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But after 8 years of information and experience that have emerged from scientific and clinical 

studies, an update of the diagnostic criteria was felt to be necessary and timely. As a result, the 

new WHO classification was published in 2016, which includes updates to current entities as 

well as the addition of a limited number of new provisional entities. The current classification 

recognizes about 30 biologically distinct subtypes of mature T and NK neoplasms, summarized 

in Table 2.  

Table 2. WHO 2016 classification of mature T and NK neoplasms. 

Mature T and NK neoplasms 

T-cell prolymphocytic leukemia 

T-cell large granular lymphocytic leukemia 

Chronic lymphoproliferative disorder of NK cells 

Aggressive NK-cell leukemia 

Systemic EBV+ T-cell lymphoma of childhood  

Hydroa vacciniforme–like lymphoproliferative disorder* 

Adult T-cell leukemia/lymphoma 

Extranodal NK-/T-cell lymphoma, nasal type 

Enteropathy-associated T-cell lymphoma 

Monomorphic epitheliotropic intestinal T-cell lymphoma* 

Indolent T-cell lymphoproliferative disorder of the GI tract* 

Hepatosplenic T-cell lymphoma 

Subcutaneous panniculitis-like T-cell lymphoma 

Mycosis fungoides 

Sezary syndrome 

Primary cutaneous CD30+ T-cell lymphoproliferative disorder 

Lymphomatoid papulosi 

Primary cutaneous anaplastic large cell lymphoma 

Primary cutaneous γδ T-cell lymphoma 

Primary cutaneous CD8+ aggressive epidermotropic cytotoxic T-cell lymphoma 

Primary cutaneous acral CD8+ T-cell lymphoma * 

Primary cutaneous CD4+ small/medium T-cell lymphoproliferative disorder 

Peripheral T-cell lymphoma, NOS 

Angioimmunoblastic T-cell lymphoma 

Follicular T-cell lymphoma* 

Nodal peripheral T-cell lymphoma with TFH phenotype* 

Anaplastic large-cell lymphoma ALK+ 

Anaplastic large-cell lymphoma ALK-* 

Breast implant–associated anaplastic large-cell lymphoma* 

 

Provisional entities are listed in italics  

* Changes from the 2008 Classification 
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All these types are various with respect to pathology, clinical presentation, response to therapy, 

and expression of surface markers.1 Despite this, diagnostic accuracy and agreement with 

consensus diagnosis is still suboptimal due to several factors (the rarity of these tumors, the 

lack for detailed phenotype and an incomplete understanding of the biology of the disease) and 

still remains a matter of concern.  

Among the most relevant changes, for example, it should be noted that AITL is now regarded 

as part of a broader category termed “nodal T-cell lymphomas with T-follicular helper 

phenotype”, which also includes follicular T-cell lymphoma and nodal peripheral T-cell 

lymphoma with T-follicular helper phenotype. Moreover, ALCL ALK- is no longer conceived 

as a provisional subcategory, but now represents a distinct disease entity and a clearly defined 

subtype. Because of these changes in terminology, which reflect our deeper understanding of 

the biologic heterogeneity of PTCL, future studies in T-cell lymphomas will classify patients 

in a different way than even the most recent clinical trials have done so far.  

1.4 Molecular mechanisms 

PTCLs are characterized by the accumulation of mutations in genes that govern multiple 

epigenetic pathways, with some entities like PTCL-follicular helper T cell (TFH) and AITL, 

representing the subtypes most enriched for these genetic events.9 

Mutation-induced activation of signaling pathways that play a key role in normal T and NK 

cell physiology, like the Janus kinase/signal transducers and activators of transcription pathway 

or T-cell receptor signaling, are highly recurrent and common to many entities. Extranodal 

NK/T-cell lymphoma and adult T-cell leukemia/lymphoma represent two remarkable models’ 

lymphomas induced by viruses with superimposed genetic lesions. The tumor 

microenvironment, and the nature of its cellular milieu, plays an important role in PTLC 

lymphomagenesis, especially in AITL.10  

Molecular analysis showed the diversity and hierarchy of genetic events linked to T-cell 

lymphomagenesis. In general, T-cell lymphoma development results from an accumulation of 

genetic hits targeting pathways which are critical for cell survival or proliferation and control 

of gene transcription (i.e. epigenetic modifiers, cell signaling and cell cycle). Notably, 

mutation-induced activation of signaling pathways that play a key role in normal T and NK-

cell physiology ((i.e. the Janus kinase – signal transducer and activator of transcription proteins 
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(JAK–STAT) pathway or T-cell receptor (TCR) signaling)) are highly recurrent and common 

to many entities. ENKTL and ATLL represent two remarkable models of lymphomas induced 

by viruses with superimposed genetic lesions. The current challenge is to translate these novel 

data into more efficient therapeutic strategies to improve patient outcomes. The development 

of novel in vivo and in vitro pre-clinical models should help our understanding of the 

complexity of oncogenic mechanisms, and to identify promising candidates in the future. 11  

TCR signaling plays a critical physiologic role in T-cell function and its dysregulation has been 

proposed to be a major factor in PTCL pathogenesis. In T-cell lymphomas, an abnormal T 

lymphocyte grows and duplicate itself producing a large number of identical clones, so all 

monoclonal cells have the same rearrangement profile of TCR genes. Molecular analyses to 

detect clonal TCR gene rearrangements or other assessments of clonality (such as FISH, 

karyotype, genomic analysis) are useful tools not only for diagnosis, but also as markers to 

evaluate the therapy efficacy and any relapses.12 Sequencing of PTCLs has revealed somatic 

mutations and genomic rearrangements in the TCR signaling pathway, bearing direct or 

indirect effects on Ras- and Rho-family guanosine triphosphatases (GTPases). These mutations 

include activating mutations and gene fusions involving the guanine nucleotide exchange 

factor, VAV1, as well as activating and dominant negative mutations in the GTPases KRAS and 

RHOA, respectively. In addition to mutations directly affecting the GTPase pathway, TCR 

signaling mutations indirectly affecting Ras- and Rho-family GTPases involving genes such as 

CD28, FYN, LCK, and PLCG1 are also found.13  

EBV is a ubiquitous lymph tropic gamma-herpesvirus associated with several lymphoma 

subtypes, including a subset of PTCLs. EBV-associated lymphomas are canonically defined 

by the presence of EBV-encoded RNAs (EBERs) in tumor tissue. Moreover, EBV-positive 

lymphomas, release of EBV DNA from tumor cells into the plasma might be useful for disease 

monitoring and prognostication.14 Cell-free plasma EBV-DNA (pEBVd) can be detected and 

quantified by quantitative real time polymerase chain reaction (qRT PCR), providing an easily 

attainable candidate biomarker to assess tumor’s linkage to EBV and disease burden.15-18 

1.5 Diagnosis 

The diagnosis of TCL should be made by histological and cytological examination of tissue. 

In the presence of adenopathy, an excisional biopsy of the lymph node must be performed. In 

the absence of adenopathy, a probability diagnosis can be performed by histological and 
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cytological examination of bone marrow (BM) biopsy. The criteria for making a diagnosis of 

PTCLs are defined by the WHO classification of hematopoietic malignancies and depend on 

histological subtype.1,8 

1.6
 Staging  

As regards the staging of lymphomas, over the years several staging systems have been 

proposed. The following table (Table 3) shows the Ann Arbor staging system, which is the 

“standard” method of staging; its validity has been recognized over time in several studies. 

Table 3. Ann Arbor staging system. 

Stage Involved sites 

I Involvement of a single lymph region (I); localized involvement of a single 

extra lymphatic organ or site (IE)  

II Involvement of two or more lymph regions from the same side of the diaphragm 

(II); localized involvement of a single extra lymphatic organ or site together to 

the interest of one or more lymph locations from the same side of the diaphragm 

(IIE)  

III Involvement of many lymph regions above and below the diaphragm (III), 

which can be accompanied by localized involvement of an extra lymphatic 

organ or site (IIIE).  

IV Diffuse or disseminated involvement of one or more organs or extra lymphatic 

sites with or without involvement of lymph locations. The affected organs are 

marked with a symbol: H (liver), L (lungs), M (bone marrow), P (pleura), O 

(bones), D (skin)  

 

Each stage is also identified as A or B according to the absence or presence, respectively, of 

one or more of the following symptoms: night sweats, fever, weight loss greater than 10% in 

the previous six months (B symptoms).  

Although, following the progress made, particularly in imaging techniques, the 11
th 

International Conference on Malignant Lymphoma (ICML) in Lugano, Switzerland, June 2011 

had the aim to develop universally accepted, unambiguous, improved staging criteria for HL 
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and NHL. Clinical and imaging subcommittees presented their conclusions at a subsequent 

workshop at the 12th International Conference on Malignant Lymphoma, leading to revised 

criteria for staging. As a result, [18F] fluorodeoxyglucose positron emission tomography (18F 

FDG-PET)-computed tomography (CT) was formally incorporated into standard staging for 

FDG- avid lymphomas. A modification of the Ann Arbor descriptive terminology will be used 

for anatomic distribution of disease extent, but the suffixes A or B for symptoms will only be 

included for HL. A BM biopsy is no longer indicated for the routine staging of HL and most 

DLBCL, while with PTCL this approach is still unclear. PET-CT is used to assess response in 

FDG-avid histologies using the 5-point scale. The product of the perpendicular diameters of a 

single node can be used to identify progressive disease. These recommendations should 

improve evaluation of patients with lymphoma and enhance the ability to compare outcomes 

of clinical trials.19 

1.6.1 Prognosis 

The prognosis of PTCLs remains poor in comparison to B-cell NHLs (median OS at 5 years of 

less than 40%), largely due to lower response rates and less durable responses to standard 

combination chemotherapy regimens such as CHOP.8, 20-22 

The study conducted by Armitage et al. also assessed the outcome for the various subtypes of 

PTCL and NKTCL. The 5-year OS for PTCL-NOS, AITL, and all NKTCLs was 32% 

compared with only 14% for ATLL. ALCL, ALK positive, demonstrated the best 5-year OS 

(70%), with ALCL, ALK negative, having an intermediate 5-year OS (49%). Although rare, 

primary cutaneous ALCL had an excellent 5-year OS of 90%. The 5-year OS for subcutaneous 

panniculitis-like PTCL was also good (64%) compared with enteropathy-type (20%) and 

hepatosplenic PTCL (7%). The 5-year OS for nasal NKTCL was 42%, with an apparent 

plateau, compared with a 5-year OS of only 9% for extranasal NKTCL and aggressive or 

unclassifiable NK-cell leukemia/lymphoma.2 

To better define the clinical outcome of patients with PTCLs, many prognostic models have 

been proposed over the years. The International Prognostic Index (IPI) derived for Diffuse 

Large B Cell Lymphomas (DLBCLs) has been used and was shown to be predictive of both 

OS and PFS for patients with PTCLs.22-23 In 2004 the Intergruppo Italiano Linfomi performed 

a large study on 385 patients diagnosed and treated in the 1990s and defined a prognostic model 

(PIT).23  
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Among different clinical parameters assessed at the time of diagnosis, age (<60years), 

performance status (Eastern Cooperative Oncology Group [ECOG] 2 or higher), lactate 

dehydrogenase (LDH) level above upper normal range, and bone marrow involvement were 

independent predictors of inferior overall survival.21 Overall, the Intergruppo Italiano Linfomi 

study confirmed the need to develop clinical trials specifically focused on the disease.  

The PIT was slightly more effective than the IPI in stratifying patients. Finally, an updated 

version of the PIT (m-PIT) was proposed resulting in a more robust tool than the PIT.24 These 

prognostic indices can be used to stratify patients in risk subgroups and in certain circumstances 

can guide treatment decisions for patients with PTCLs.  

A new model, the T-cell score, has recently been defined by using the prospectively collected 

data registered in the T-cell Project.25   More recently, novel prognostic indexes have been 

identified and validated for specific PTCL subtypes, including EATL and ENKTCL. As shown 

in Table 4, all available prognostic indexes share the same structure of categorical scores based 

on simple laboratory and clinical features. Although all of these indexes have been formally 

validated, the accuracy of prognostication in PTCL remains suboptimal; thus, more prognostic 

studies that take into account novel biomarkers and novel prognostic features are warranted. 

Among recent advances, a better definition of response by means of FDG-PET may play an 

important role in PTCL management and decision-making.26 PTCLs are listed among FDG-

avid diseases, and several studies have already confirmed the role of metabolic tumor volume 

and of interim and end-of-treatment FDG-PET to predict outcomes.27-28 Although promising, 

data regarding the role of metabolic response in PTCLs are very preliminary and thus need to 

be confirmed by larger studies.29 
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Table 4. Available prognostic indices for PTCLs. 

 

 

 

Variable IPI 

International 

NHL 

Prognostic 

Factors 

Project, 1993  

PIT 

Gallamini 

et al., 2004 

IPTCLP 

Vose et 

al., 2008 

mPIT 

Went et 

al., 2006 

TCS 

Federico 

et al., 

2018 

AITL 

Hong et 

al., 2018 

PINK 

Kim et 

al., 2016 

EPI 

de Baaij 

et al., 

2015 

Age > 60  X X X X 

 

X 

 

X 

ECOG ≥ 1 X X X X X 

  

X 

LDH (abn. 

Values) 
X X 

 

X 

  

X X 

Stage III-IV X 

   

X X X X 

ENS > 2 X 

    

X 

 

X 

BM+ 

 

X 

      

Plt < 

150K/mmc 

  

X 

  

X 

  

S-Alb 

    

X 

   

Neutrophils 

    

X 

   

KI-67 ≥ 80% 

   

X 

    

Anemia 

(M<13, 

F<11g/dl) 

     

X 

  

Serum IgA 

(>400 

mg/dl) 

     

X 

  

B symptoms 

      

X X 

Regional 

Lymph 

nodes 

      

X 

 

PTCL 

subset 

All PTCL-NOS PTCL-

NOS 

PTCL-

NOS 

PTCL-

NOS 

AITL ENKTCL EATCL 
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2. TREATMENT APPROACHES  

2.1 General aspects  

The optimal management of patients with PTCL, which is disputed, is in any case limited to 

few options, all with unsatisfactory efficacy. None of the currently available recommendations 

are based on high-quality evidence, and few well-designed randomized clinical trials (RCT) 

have been conducted to support therapeutic choices. The currently recommended treatment 

strategy for PTCLs derives mostly from B-cell lymphoma treatment strategies, with the 

recommended use of an aggressive approach with anthracycline-based polychemotherapy (i.e. 

CHOP or CHOEP) and with autologous stem cell transplant (autoHSCT) to consolidate 

response to first-line therapy or to manage relapsed patients.30  

 

2.2 First-line therapy  

The limited size of the PTCL patient population and the subdivision of this disease into distinct 

clinical entities present major obstacles to obtaining the necessary data for particular subtypes 

in randomized clinical trials to inform treatment decisions. Consequently, no consensus 

regarding first-line therapy for PTCLs currently exists.  

Regarding the role of anthracyclines in PTCL, while their role is still debated, anthracycline 

void regimens have so far failed to demonstrate their superiority to CHOP.30 Based on a recent 

meta-analysis, the 5-year OS achieved with this approach was 36.6%. 31 

Several attempts have been made to improve the poor results achieved with CHOP. These 

include the addition of novel agents and the intensification of therapy. Some clinical studies on 

etoposide intensification of standard CHOP have shown conflicting results. However, the 

addition of etoposide has shown better PFS, especially in patients with ALCL, in those with 

favorable risk factors, and in patients age ≤ 60 years. 32-35 

The results of three randomized trials that evaluated the efficacy of adding a novel agent to the 

CHOP backbone are available. One prospective trial combined alemtuzumab, an anti-CD52 

monoclonal antibody, with CHOP; it failed to show improved outcomes compared to 

chemotherapy alone.36 Another randomized trial compared standard CHOP with CHP 

(cyclophosphamide, vincristine, prednisone) combined with the antiCD30 antibody-drug 

conjugate brentuximab vedotin (BV-CHP; ECHELON-2 trial).37  This trial, which enrolled 452 

treatment naïve CD30-positive PTCLs, demonstrated improved PFS and OS rates for the BV-

CHP combination. Most of the patients included in this trial (about 75%) had ALCL, with 
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clearly positive results for this subtype. However, the scientific community was left without 

any clear demonstration of the efficacy of BV-CHP in non-ALCL CD30-positive subtypes.  

A third trial compared CHOP with CHOP + the histone deacetylase inhibitor romidepsin, 

Showing promising single-agent activity in relapsed refractory patients (ROCHOP trial).38 The 

ROCHOP randomized clinical trial conducted by the LYSA group enrolled 421 patients with 

PTCL who were not planned to receive autoHSCT or allogeneic SCT (alloSCT). The median 

PFS (mPFS) for patients in the experimental arm was 12 months (9–25.8), without significant 

difference compared to the reference arm (mPFS 10.2 months (7.4 – 13.2); HR 0.81; 95% CI 

0.63–1.04). Although this study was not able to confirm the initial hypothesis of the superiority 

of Ro-CHOP, the subgroup analysis seems to suggest that the novel combination acts 

differently in different PTCL subtypes, with relatively higher activity observed for AITLs.38  

In summary, even if associated with unsatisfactory results, CHOP chemotherapy should still 

be considered as the reference therapy for most PTCL subtypes with the main exception of 

ALCL for which BV-CHP is the preferred recommended option and of ENKTCL. The use of 

CHOEP is supported by low quality of evidence but can be considered as a reasonable option 

in young and fit subjects with non-ALCL PTCLs. The use of high-dose chemotherapy (HDC) 

followed by autoSCT in first complete remission (CR1) is recommended by most of the 

available guidelines (Table 5).30,39 

Several groups have reported that achieving complete remission (CR) before autoHSCT is a 

significant independent predictor of improved survival in patients with PTCL receiving upfront 

autoHSCT.40-42 However, there have been no RCTs specifically designed to evaluate upfront 

autoHSCT in comparison with observation in CR1 for PTCL.43-45 Several retrospective studies 

and prospective single-arm phase II trials have reported encouraging results with this approach. 

The largest prospective phase II study, published by the Nordic Group (NLG-T-01), included 

160 patients with PTCLs; 72% of patients underwent autoHSCT in first remission after 6 

courses of CHOEP chemotherapy.46 All nodal PTCL subtypes were included, with the 

exception of ALK+ ALCLs. One hundred and thirty patients achieved CR (63%) or partial 

response (37%), and 115 (88.5%) underwent ASCT. Overall, the 5-year OS and PFS for the 

intention-to-treat population were 51% and 44%, respectively. Considering subtype 

distribution, better outcomes were observed for ALK- ALCL than for other subtypes.46 In a 

second study by Reimer et al., 83 patients with PTCL were enrolled, with the exclusion of 

CTCL and of ALK+ ALCL. Fifty-nine patients (71%) completed stem cell mobilization after 

CR (66%) or partial response (PR) (34%) and 55 underwent autoHSCT. The 3-year OS was 

48%.4 
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Table 5. ESMO and NCCN clinical practice guidelines for auto-alloSCT in PTCLs. 

PTCLs 

subtype 

Primary diagnosed PTCLs Relapsed/Refractory PTCLs 

ESMO NCCN ESMO NCCN 

PTCL-NOS PR, CR, transplant 

eligible – autoHSCT 

Clinical trials, 

or ASCT, 
or observation if CR, 

or if PR – see rel/ref* 

settings 

PR, CR, transplant 

eligible – alloSCT (or 
ASCT) 

PR, CR, transplant 

eligible – alloSCT (or 
ASCT) 

AITL PR, CR, transplant 

eligible – autoHSCT 

Clinical trials 

or ASCT 

or observation if CR, 

or if PR – see rel/ref 
settings 

PR, CR, transplant 

eligible – alloSCT (or 

ASCT) 

PR, CR, transplant 

eligible – alloSCT (or 

ASCT) 

ALCL ALK- PR, CR, transplant 

eligible – autoHSCT 

Clinical trials, 

or ASCT, 
or observation if CR, 

or if PR – see rel/ref 

settings 

PR, CR, transplant 

eligible – alloSCT (or 
ASCT) 

PR, CR, transplant 

eligible – alloSCT (or 
ASCT) 

ALCL ALK+ No further treatment, 
Or autoHSCT if 

high-risk profile 

Only chemotherapy + 
ISRT 

PR, CR, transplant 
eligible – alloSCT (or 

ASCT) 

PR, CR, transplant 
eligible – alloSCT (or 

ASCT) 

EATL AutoHSCT Clinical trials, 

or ASCT, 
or observation if CR, 

or if PR – see rel/ref 

settings 

PR, CR, transplant 

eligible – alloSCT (or 
ASCT) 

PR, CR, transplant 

eligible – alloSCT (or 
ASCT) 

HSCTL ASCT or allo if 

donor available 

CR or PR – preferred 

alloSCT 

PR, CR, transplant 

eligible – alloSCT (or 

ASCT) 

Preferred alloSCT if 

eligible 

ENKTCL ASCT Stage IV if CR – allo 
or ASCT 

PR, CR, transplant 
eligible – alloSCT (or 

ASCT) 

AlloSCT (or ASCT) 

*rel/ref – relapsed/refractory 

 

Some recently published studies provide additional insights into the role of autoHSCT in CR1. 

A real-world data analysis from the Swedish Lymphoma Registry found prolonged OS and 

PFS for transplanted patients with PTCL-NOS, AITL, ALK- ALCL and EATCL after 

adjustment for confounding factors.48 However, the selection of non-ASCT patients used as 

the control group may have been biased by early progressing patients after induction therapy. 

Another study was a large multicenter analysis conducted by the LYSA group. Among the 527 

studied cases, a final cohort of 269 patients age < 65 years with a CR or PR after induction 

chemotherapy was identified: 78 cases of PTCL-NOS, 123 cases of AITL, and 68 cases of 

ALK- ALCL. Overall, 81% were in CR and 19% in PR; 50% of the final cohort was allocated 

to autoHSCT (134 patients). Neither the Cox multivariate model nor the propensity score 

analysis found any survival advantage in favor of autoHSCT as a consolidation procedure for 
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patients in response after induction therapy. Subgroup analyses did not reveal any further 

difference in terms of response status, disease stage, or risk category.49 Recently, Park et al. 

published their first report of the large prospective observational COMPLETE study, 

conducted by 56 US academic centers.50 This paper described the outcomes of 119 patients 

who achieved CR after induction therapy, including 54 PTCL-NOS, 35 AITL, and 30 ALK- 

ALCL. Thirty-six patients underwent autoHSCT; patients with AITL had significantly 

improved OS and PFS but patients with other PTCL subtypes did not. Finally, an exploratory 

of the ECHELON-2 trial was conducted, for the 82 patients with a declared intention to 

transplant out of the 177 patients randomized to BV-CHP arm (ALK+ ALCL were excluded). 

SCT was in fact performed in 38 patients (27 ALK- ALCL and 11 non-ALCL patients), most 

of whom were from non-Asian centers, suggesting regional practice differences. Despite the 

fact that the ECHELON-2 study was not designed to evaluate the role of upfront consolidation 

with ASCT, numerical PFS estimates favored the use of consolidative SCT in patients with 

ALK- ALCL and with non-ALCL who achieved a CR at the end of induction after frontline 

BV-CHP.51 

Interpreting the results from these studies on the role of autoHSCT consolidation is complicated 

by the diverse eligibility criteria adopted, the suboptimal rates of transplantation among PTCL 

subtypes, and the differing rates of CR before autoHSCT. The decision to proceed to autoHSCT 

in a subject with PTCL who responds to first-line chemotherapy is difficult and should always 

be discussed with the individual patient. Researchers are strongly encouraged to run well-

designed clinical trials that adopt the same up-to-date criteria for response definition (i.e. FDG-

PET). These trials, which would necessarily require considerable international cooperation, 

would hopefully provide data by PTCL subtype.  

AlloSCT could be identified as alternative option to autoHSCT as consolidation of CR1 

patients. Schmitz et al. recently published data from the first randomized phase 3 trial of auto 

versus alloSCT as part of first-line therapy in poor-risk PTCLs excluding ALK+ ALCLs.52 The 

trial enrolled 18 to 60 years old patients of all stages and IPI and was planned to detect an 

improvement of event-free survival (EFS) at three years from 35% achieved with autoHSCT 

to 60% by alloSCT in the intent-to-treat population. After the enrollment of 104 patient 

randomization and recruitment was prematurely stopped because a planned interim analysis 

had shown that it was highly unlikely to meet the primary endpoint. The transplant-related 

mortality observed contributed to this result. In conclusion alloSCT cannot be recommended 

as consolidation therapy for CR1 PTCL patients due to the lack of evidence and because of it 

toxicity profile. The only exception to this general statement might be represented by HSTCL 
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for whom a systematic review of 44 cases treated with alloSCT at first or second relapse 

demonstrated a 3-year relapse-free survival of 42% and OS of 56%.53 

 

2.3 Relapsed/refractory PTCLs 

 

Approximately 70% of patients with PTCL are expected to develop relapsed or refractory 

disease after first-line therapy.54-55 A dismal outcome can be expected for these patients, with 

median OS of a few months, even for those who are able to proceed to salvage therapy.54  

Among the options available, the effectiveness of autoHSCT in relapsed disease is uncertain 

due to the frequent use of autoHSCT in CR1 in eligible patients, and because the salvage 

therapies available for relapsed PTCLs have very limited activity, thereby further reducing the 

feasibility of an autoHSCT program when planned. Available salvage regimens were 

previously developed as a first-line strategies mostly for B-cell malignancies, from them well-

known ICE (ifosfamide, carboplatin, etoposide), DHAP (high-dose cytarabine, cisplatin, 

dexamethasone), GDP (gemcitabine, cisplatine, dexamethasone), and ESHAP (etoposide, 

cytarabine, cisplatin and methylprednisolone). Despite the fact that these regimens were 

previously studied for aggressive lymphomas, due to the rarity of PTCLs a small number of 

patients were included without independent subset analysis.56-59 Even if limited by a low power 

due, a subset analysis of the Canadian Cancer Trials Group LY.12 randomized phase 3 study 

was not able to confirm DHAP superiority over GDP in PTCLs.60 In relapsed/refractory 

PTCLs, alloSCT is also a feasible option in almost all subtypes after failing prior 

autoHSCT.30,39, 61 However, non-relapse mortality (NRM) varies from 8.2% to 40%.62-64 These 

scatter data suggest that it is necessary to carefully select possible candidates for alloSCT. 

Several new agents have been tested in the relapsed refractory setting, and, while some have 

already received formal approval for clinical use, approval is not uniform across countries. 

These include the antiCD30 antibody-drug conjugate brentuximab vedotin (BV), pralatrexate 

(approved in the US only), and four histone deacetylase inhibitors (HDAC): romidepsin (US 

only), belinostat (US only), vorinostat (US only), and chidamide (China only). Results 

achieved with these agents are very similar with CR rates of 10%-25% and with a median PFS 

of less than one year. 
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2.4 Future perspectives for the use of SCT in PTCLs 

 

We are currently living a time of big and quick changes in the study of PTCLs. Among recent 

acquisitions some may have an important role on PTCLs management and decision-making 

regarding the use SCT; these include a better definition of response by means of FDG-PET, 

and the role of new agents. 

Over the last decade FDG-PET has been widely used for staging and restaging malignant 

lymphomas, and its use is now recommended by international guidelines.26 PTCLs are listed 

among FDG avid disease and several studies have already confirmed the role of interim and 

end of treatment FDG-PET in PTCLs to predict outcomes.27-28 Although very promising, data 

regarding the role of metabolic response in PTCLs are very preliminary and need confirmation 

in larger studies A better and more reproducible response definition however might 

significantly contribute to improve our understanding of consolidation therapies including the 

use of SCT, granting a better selection of truly responding patients to pre-ASCT induction.  

A second contribution to a better definition of the use of ASCT in PTCLs may result from the 

use of novel agents. The final results of the first global, double-blind, randomized, phase III 

study – ECHELON-2 have correlated the addition of brentuximab vedotin to CHP (BV-CHP) 

showing higher response, PFS and OS rates compared to CHOP alone.37 In this study 

consolidative SCT was allowed at physician discretion. In an exploratory analysis that excluded 

ALK+ ALCL patients, intent to transplant was declared for 82 out of 177 patients randomized 

to BV-CHP arm. SCT was actually performed in 38 patients (27 ALK- ALCL and 11 non 

ALCL patients) mostly from non-Asian centers suggesting regional practice differences. Even 

if this study was not designed to evaluate the role of upfront consolidation with SCT, numerical 

PFS estimates favored the use of consolidative SCT in patients with ALK- ALCL and with 

non-ALCL who achieve a CR at the end of induction after front line BV-CHP. 65 

Either the hypotheses that a better definition of response with FDG-PET or that availability of 

more active therapies might modify the role of SCT in PTCL represent two important questions 

for future well deigned clinical trials.   
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2.5 Novel agents  

 

Pharmacology research is very active in PTCL, and therapeutic development is mainly driven 

by advances in the understanding of the biology of the disease (Table 6). 

The frequent alteration of the epigenetic machinery in PTCL, mainly of the TFH phenotype, 

justifies strong rationale for the search of novel HDAC inhibitors and to test the efficacy of 

combining more than one epigenetic modifier. A recent phase I combination trial of 5-

azacitidine and romidepsin reported very interesting OR and CR rates of 73% and 55%, 

respectively.66 

Inhibition of spleen tyrosine kinase (SYK) signaling and of phosphatidylinositol 3-kinase 

(PI3K) pathways have also been investigated, with promising results from phase I-II studies. 

Cerdulatinib is an oral SYK, JAK1, JAK3, and Tyk2 inhibitor; in a phase Iia study on 41 PTCL 

patients, it was able to produce an overall response rate of 34%, with 27% CR rates.67 Among 

PI3K inhibitors, the oral duvelisib was used in a phase I study with 16 PTCL and 19 CTCL 

patients. The overall response rate was 50% for the PTCL patients and the median PFS was 8.4 

months.60 The same agent has been evaluated in combination with romidepsin, showing greater 

activity in AITL and PTCL-NOS (Overall response rates 74% and 64%, respectively, CR rates 

63% and 36%, respectively).68 

A promising therapeutic strategy in PTCL is represented by targeting of tumor 

microenvironment. Blocking the PD1 interaction with its ligand is justified by the finding of 

an increased expression of PD-L1 in both malignant and stromal cells of several PTCL 

subtypes. Indeed, some activity of antiPD1 agents in PTCL has been described by phase I 

studies, and more convincing results have been achieved with NKTCL.69 The use of PD1 

blockers, however, has also been associated with cases of hyper progression, thus making 

further clarification of PD-1 inhibition in PTCL urgently needed.  

Finally, cellular therapy based on the concept of chimeric antigen receptor (CAR) T-cells is 

also being developed for T-cell lymphomas, as is the use of bispecific antibodies targeting both 

CD30 and CD16A.70-71 
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Table 6. Clinical trials exploring novel agents in relapsed/refractory T-cell lymphoma.  

 
Novel agents  Phase  ClinicalTrials.gov identifier  
Romidepsin + tenalisib  

Romidepsin+ pembrolizumab  

Pembrolizumab + decitabine + pralatrexate  

Durvalumab + different combinations of pralatrexate, 

Romidepsin and azaciditine  

Pembrolizumab + pralatrexate  

Pembrolizumab + copanlisib  

Brentuximab vedotin + gemcitabine  

Brentuximab vedotin + bendamustine  

AFM13  

Nivolumab + antagonistic CSF1R monoclonal 

antibody cabiralizumab (BMS-986227)  

IPH4102/lacutamab (anti-KIR3DL2) + GEMOX  

Chidamide + CPT  

Chidamide + PECM  

Chidamide+ lenalidomide  

Duvelisib  

GB226 (Genor Biopharma)  

AZD4205 (oral Janus kinase inhibitor)  

Tipifarnib  

Mitoxantrone hydrochloride liposome injection  

Durvalumab + lenalidomide  

Avelumab 

Avelumab +IL15 

Ixazomib  

Venetoclax 

TTI-621 (SIRPαFc) 

OT-82 (Oncotartis, Inc.) 

Fenretinide (4-HPR) intravenous emulsion  

Anti-ICOS monoclonal antibody MEDI-570  

I/II 

I/II 

IB 

I/II 

 

I/II 

I/II 

II 

II 

II 

II 

 

II 

II 

II 

II 

II 

II 

I/II 

II 

II 

I/II 

Iia 

I 

I/II 

II 

I 

I 

II 

I 

NCT03770000 

NCT03278782 

NCT01947140 

NCT03161223 

 

NCT03598998 

NCT02535247 

NCT02400627 

NCT02499627 

NCT04101331 

NCT03927105 

 

NCT03902184 

NCT02879526 

NCT03321890 

NCT04329130 

NCT03372057 

NCT03502629 

NCT04105010 

NCT02464228 

NCT03776279 

NCT03011814 

NCT03046953 

NCT03905135 

NCT03547700 

NCT03552692/NCT03534180 

NCT02663518 

NCT03921879 

NCT02495415 

NCT02520791 

 
AFM13, bispecific chimeric anti-human CD30 x anti-human CD16A antibody; CPT, cyclophosphamide, prednisone, thalidomide; CSF1R, colony 
stimulating factor 1 receptor; GEMOX, gemcitabine, oxaliplatin; ICOS, inducible T-cell co-stimulator; IL, interleukin; PECM, prednisone, 
cyclophosphamide, etoposide, and methotrexate.  
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3. THE RELEVANCE OF T-CELL LYMPHOMA REGISTRIES 31  

3.1
 T-CELL PROJECT 1.0 

The Peripheral T-cell Lymphoma Registry (T-cell Project 1.0) was an observational study and 

was designed to complement clinical studies in PTCL. T-cell Project 1.0 aimed to verify 

whether a prospective collection of data provided more accurate information to better define 

prognosis newly diagnosed patients with the more frequent subtypes of PTCL (PTCL 

unspecified [PTCL-u] and AITL) and to better define clinical characteristics and outcome of 

the more uncommon subtypes (ENKTL); enteropathy-type TCL; gamma–delta hepatosplenic 

TCL [γδ HSTL]; subcutaneous panniculitis-like TCL; ALCL, T/null cell, primary systemic 

type). Its primary endpoint was five-year survival. The number of patients registered in T-cell 

Project 1.0 has provided information on the prevalence of adverse prognostic factors in the 

most frequent types (i.e., PTCL-u and AITL). Under these conditions, the sample size was 

represented by 460 cases of PTCL-u, 460 of AILT, and all cases of rarer histologies observed 

in the same time frame in which PTCL-u and AILT cases were accrued. The sample size for 

the 31 more uncommon PTCL subtypes was not possible because of their rarity. The T-cell 

Project was initiated in 2006 as a prospective registry of patients with PTCL. This study was 

designed as a prospective collection of information that could be used to define potentially 

prognostic features for newly diagnosed patients with the more frequent subtypes like PTCL- 

NOS and AITL and to better define clinical characteristics and outcome of the more uncommon 

subtypes (ENKTL, enteropathy-type TCL, γδ HSTL; subcutaneous panniculitis-like TCL; 

ALCL, T/null cell, primary systemic type). Thus far, this registry has provided several 

platforms to overcome previous challenges in collecting data. To that end, registration of 

patients in the study and data collection were performed online. Electronic case report forms 

were available. The adoption of SSL03 technology assured protection in web communications 

of clinical data. Data access and management was regulated by the use of pass-words with 

different levels of admittance, providing that subject confidentiality was respected.  

 

 

 

OBJECTIVES AND ENDPOINTS 
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Five goals were outlined for the study: 1. To evaluate the ability of hematopathologists to apply 

the WHO classification to a large group of cases; 2. To evaluate the role of clinical data in the 

diagnosis of the T cell lymphoma subtypes; 3. To determine the relative frequencies and 

geographic variation of the subtypes; 4. To determine clinical correlations, including clinical 

features, treatment, and survival outcomes; and 5. To verify whether a prognostic collection of 

data would allow to achieve more accurate information to better define prognosis and to 

investigate on most adequate treatment strategies for these neoplasms.  

Primary Endpoint was 5-year overall survival and Secondary Endpoint – 5-year event free 

survival. Additional Endpoints were highlighted as Remission rate with initially therapy and 

5-year progression free survival.   

 

STUDY DESIGN  

 

This is a prospective, longitudinal, international, observational study of patients with 

histological diagnosis of Peripheral T-cell lymphoma. Eligible patients will be identified from 

sites. No study specific visit or procedure will be required as part of patient participation in the 

study. Patients will be evaluated according to the physician’s standard practice.  

While patients may receive experimental interventions in the course of their care, the Registry 

is not designed to test any specific intervention. Patients enrolled in the Registry will undergo 

routine clinical assessments and receive therapy prescribed by their treating physicians.  

After patient’s registration, diagnosis review is planned for each patient registered in the Study. 

The samples are to be sent to the Trial Office in batches, and after request of the Trial Office.  

 

 

 

 

Study Flow-chart 
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SUBJECT SELECTION  
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Inclusion Criteria  

1. Previously-untreated patients with de novo diagnosis of peripheral T-cell or NK/T-cell 

lymphoma:  

 

-  Peripheral T-cell lymphoma unspecified;  

-  Peripheral T-cell lymphoma, lymphoepitelioid variant;  

-  Peripheral T-cell lymphoma, T-zone variant;  

-  Peripheral T-cell lymphoma, parafollicular variant;  

-  Angioimmunoblastic T-cell lymphoma;  

-  Nasal NK/T-cell lymphoma;  

-  NK/T-cell lymphoma, nasal time;  

-  Anaplastic large-cell lymphoma, T/null cell, ALK+, primary systemic type  

-  Anaplastic large-cell lymphoma, T/null cell, ALK-, primary systemic type  

-  Anaplastic large cell lymphoma, small cell variant, ALK+  

-  Anaplastic large cell lymphoma, lymphohistiocytic variant, ALK+  

-  Enteropathy- type T-cell lymphoma;  

-  Hepatosplenic T -cell lymphoma;  

-  Peripheral gamma-delta T -cell lymphoma;  

-  Subcutaneous panniculitis-like T-cell lymphoma;  

-  Unclassifiable peripheral T-cell Lymphoma  

-  Unclassifiable NK-cell lymphoma  

 

2. Age over 18 

3. Tissue biopsies adequate for diagnosis and classification and available for centralized 

review  

4. Clinical data including baseline information on disease localization and laboratory 

parameters at staging, features of treatment adopted and assurance of follow-up 

updating for at least 5 years are requested  

5. Written informed consent  

 

STATISTICAL CONSIDERATIONS  

Analysis of prognostic factors were performed on all validated cases. Difference in remission 

rates between groups will be analyzed by the Pearson’s Χ
2 

test (or Fisher exact test) for 

contingency tables. Overall survival, event-free survival and progression-free survival will be 

estimated by the method of Kaplan-Meier. The Log-rank test will be used to compare different 
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groups. A P value of 0.05 (two-sided) will be considered the limit of significance for each 

analysis.  

3.2 TCP 1.0: CLINICAL SUBTYPES 

In total, 1695 patients were registered by 74 sites from 13 countries worldwide. The main 

patient characteristics, including distribution of histologic subtypes and data on five-year 

overall and progression-free survival are shown in Table 7 and Figure 1 (a-b). PTCL-NOS is 

the most frequent subtype, accounting for 546 cases (35%). Distribution of subtypes among 

different geographic areas is similar to prior reports, with AITL being more frequent in Europe 

and the United States (52% and 28%, respectively), ALK– ALCL in South America (33%), 

and NK cell in Asia (31.2%). Most patients were at low or low to intermediate risk according 

to the International Prognostic Index (IPI) and the Prognostic Index for PTCL-NOS (PIT; 

59.5% and 59.4%, respectively). Chemotherapy alone or in combination with radiotherapy was 

the preferred choice in 89% of patients. Anthracycline and etoposide-containing regimens were 

adopted in 61% and 24% of patients, respectively. Stem-cell transplant was adopted as a 

consolidation strategy after initial response in 9% of patients.  

Table 7. Frequency of lymphoma subtypes and available data on OS and PFS in TCP 1.0 and 

COMPLETE Registry 72. 

 

 

 
Figure 1 (a). 5-year OS by different histological subtypes from TCP 1.0.  

 All cases 

(№) 

PTCL-

NOS 

AITL ALCL 

ALK- 

ALCL 

ALK+ 

NKTCL EATCL SPTCL HSTCL T-LGL 

γ/δ 

COMPLETE 

 

273 51% 26% 18% 5%      

TCP 1.0 

 

1506 35% 18% 15% 9% 11% 4% 2% 2% 1% 

 
Available data on OS and PFS 

 

 All cases 

(№) 

PTCL-

NOS 

AITL ALCL 

ALK- 

ALCL 

ALK+ 

NKTCL EATCL SPTCL HSTCL T-LGL 

γ/δ 

COMPLETE 

 
 

4-yr OS 

 

 48% 39%        

TCP 1.0 

 

          

5-yr OS 

 

44,2% 34,2% 44,1% 48,5% 77,9% 47,3% 29,6% 75,1% 45,5% 52,3% 

5-yr PFS 

 

34,6% 23,9% 31,6% 43,3% 64,1% 39,5% 43,8% 55% 42,7% 32,4% 
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Figure 1 (b). 5-year PFS by different histological subtypes from TCP 1.0. 
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3.2.1 TCP 1.0: Peripheral T cell lymphoma, not otherwise specified (PTCL‐

NOS). A new prognostic model developed by the International T cell 

Project Network 25 

 

Different models to investigate the prognosis of peripheral T cell lymphoma not otherwise 

specified (PTCL‐NOS) have been developed by means of retrospective analyses. Here we 

report on a new model designed on data from the prospective T Cell Project. Twelve covariates 

collected by the T Cell Project were analyzed and a new model (T cell score), based on four 

covariates (serum albumin, performance status, stage and absolute neutrophil count) that 

maintained their prognostic value in multiple Cox proportional hazards regression analysis was 

proposed. Among patients registered in the T Cell Project, 311 PTCL‐NOS were retained for 

study. At a median follow‐up of 46 months, the median overall survival (OS) and progression‐

free survival (PFS) was 20 and 10 months, respectively. Three groups were identified at low 

risk (LR, 48 patients, 15%, score 0), intermediate risk (IR, 189 patients, 61%, score 1–2), and 

high risk (HiR, 74 patients, 24%, score 3–4), having a 3‐year OS of 76% [95% confidence 

interval 61–88], 43% [35–51], and 11% [4–21], respectively (P < 0.001, Log-rank). Comparing 

the performance of the T cell score on OS to that of each of the previously developed models, 

it emerged that the new score had the best discriminant power. The new T cell score, based on 

clinical variables, identifies a group with very unfavorable outcomes. 

The many studies performed to assess the contribution of clinical and biological factors in 

influencing the prognosis of PTCL‐NOS reported that poor Eastern Cooperative Oncology 

Group performance status (ECOG‐PS), advanced stage, presence of extranodal sites, bulky 

disease, LDH levels and Ki-67 rate were significantly correlated with shorter OS.22-24 

The usefulness of the International Prognostic Index (IPI), developed for DLBCL, has also 

been investigated and confirmed for PTCL‐NOS.22-23 

To better define the clinical outcome of PTCL‐NOS, the Intergruppo Italiano Linfomi (now 

Fondazione Italiana linfomi, FIL) performed a large study on 385 patients diagnosed and 

treated in the 1990s and defined a prognostic model, the Prognostic Index for PTCL‐

unspecified (PIT), in which age (<60 years), ECOG PS 2 or higher, LDH level above upper 

normal range, and bone‐marrow involvement were independent predictors of OS.23 

The PIT stratified the patients into four distinct groups with differing risk: low (no adverse 

factors), intermediate (1 adverse factor) intermediate‐high (2 adverse factors) and high (3–4 
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adverse factors), with a 5‐year OS of 62·3%, 52·9%, 32·9% and 18·3%, respectively 

(P < 0.0001, Log-rank). 

The PIT was slightly more effective than the IPI in stratifying patients.23 

An updated version of the PIT (m‐PIT) was proposed, in which bone marrow involvement was 

replaced by Ki67 rate of expression, resulting in a more robust tool than the PIT.25 

The most recent efforts to improve the understanding of clinical prognostic factors in PTCL‐

NOS were undertaken by the International Peripheral T cell Lymphoma Project (IPTCLP) on 

a sample of 340 cases diagnosed between 1990 and 2002: both the PIT and the IPI remained 

highly significant for both OS and progression‐free survival (PFS) (P < 0.001).22 In univariate 

analysis, the presence of B‐symptoms, bulky disease ≥10 cm, elevated serum C‐reactive 

protein, a high number of transformed tumor cells, and platelet count less than 150 × 109/l 

adversely affected both OS and PFS; in multiple Cox proportional hazards (PH) regression 

analysis controlled for IPI, only bulky disease remained predictive for both OS and PFS, and 

thrombocytopenia for PFS.22  

A common limitation of the latter studies is their retrospective nature. As a result, data have 

spanned several years, not been collected on consecutive cases, and do not account for changes 

in the classification systems.22-23 

To evaluate prognosis prospectively, the IPTCLP established the T Cell Project, which collects 

an exhaustive set of clinical data and biological information. Herein we report on the analysis 

of prognostic factors performed on a cohort of 506 cases of PTCL‐NOS collected in the 

prospective T Cell Project. 

Patients and methods 

The T Cell Project (NCT01142674) was incepted in September 2006 as a prospective registry 

of patients with PTCL‐NOS, AITL, ALCL and all of the rarer subtypes of nodal and extranodal 

aggressive histologies of PTCL. 

Data collection was accomplished via electronic case report forms using a dedicated website 

(http://www.tcellproject.org) with adoption of the proper technology to ensure protection of 

the data of individual subjects in web communications. 

https://clinicaltrials.gov/ct2/show/NCT01142674
http://www.tcellproject.org/


 37 

The study was conducted in compliance with the Helsinki Declaration, was approved by the 

appropriate research Ethics Committees/Institutional Review Boards and required each patient 

to consent in written prior to registration. 

Most of the cases from the T Cell Project and the COMPLETE Registry (NCT01110733) 

underwent a central review of initial diagnosis, as per protocol. 

Patient characteristics and treatment 

Between September 2006 and October 2015, 506 cases of potentially assessable PTCL‐NOS 

were registered, and a total of 311 PTCL‐NOS patients (61%) were retained for developing the 

prognostic model; the list of the investigated covariates and their characteristics in the study 

cohort are summarized in Table 8. 

 

Table 8. Baseline characteristics of the patients of the training sample (n = 311) including 

variables with possible impact on survival analyzed.  

 

Factor N % 

Median age, years (range) 63 (23-83) 

Age > 60 years 170 55 

Sex, male 192 62 

Stage III-IV 237 76 

B-symptoms presence 136 44 

Extra nodal sites >1 88 28 

ECOG PS >1 81 26 

LDH>ULN 164 53 

HGB<120 g/l 122 39 

Albumin 35 g/l 118 38 

Platelet count <150x109 

cells/l 

65 21 

NLR > 6.5 64 21 

ANC > 6.5x109 /l 73 23 

LMR < 2.1 129 41 

ANC, absolute neutrophil count; ECOG-PS, Eastern Cooperative Oncology Group performance status; 

HGB, hemoglobin; LDH, lactate dehydrogenase; LMR, lymphocyte to monocyte ratio; NLR, neutrophil to 

lymphocyte ratio.  

 

 

https://clinicaltrials.gov/ct2/show/NCT01110733
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033106/table/bjh15258-tbl-0001/
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The median age was 63 years (range 23–83), 62% of patients were male, and advanced stage 

disease was found in 76%.  

Most patients of the study sample were from Europe (n = 157, 50%), followed by South 

America (n = 70, 23%), United States (n = 59, 19%) and Asia (n = 25, 8%).  

The majority of patients were classified as low/low‐intermediate risk according to each of the 

indices previously reported that were applied: IPI 53%, PIT 53%, IPTCLP 75% and m‐PIT 

88%, respectively. 22-24Overall, 246 patients (79%) received systemic therapy with curative 

intent: of these 246 patients, 182 (74%) were treated with CHOP (cyclophosphamide, 

doxorubicin, vincristine, prednisolone)/CHOP‐like and 31 patients (13%) 43 (18%) with 

etoposide‐containing (CHOEP/CHOEP‐like) regimens; and 21 (9%) patients received other 

different regimens; Ten patients (4%) had a satisfactory initial response and were consolidated 

by stem cell transplant, with some geographical variations (Europe 4·6%, USA 8·9%, South 

America 1·8%, Asia 0·0%). At a median follow‐up of 46 months (range 1–99), 170 deaths 

were recorded, most due to lymphoma (70%), followed by infection (9%), treatment toxicity 

(8%) or other (13%). The 3‐year and 5‐year OS was 41% [95 CI 34–47] and 32% [95 CI 26–

38], respectively, with a median OS of 20 months; the OS of the 189 cases excluded due to 

missing covariates was superimposable to that of study sample, suggesting a lack of selection 

bias (P = 0.431). The 3‐year and 5‐year PFS was 28% [95 CI 23–34] and 23% [95 CI 18–29], 

respectively, with a median PFS of 10 months (Figure 2).     

Figure 2. Kaplan–Meier curves of overall survival and progression-free survival (for all 

patients in the training sample (n = 311). 95% CI, 95% confidence interval; OS, overall 

survival; PFS, progression-free survival.  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033106/figure/bjh15258-fig-0002/
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Prognostic model development 

In univariate analysis, all the analyzed variables had a statistically significant impact on OS 

(Table 9). 

Table 9. Univariate and multivariate Cox PH regression in the training sample (n = 311).  

 

The 170 reported events correspond to an event/variable ratio of 14/1, which was acceptable to 

perform the multivariate analysis; risk groups were defined by comparing the relative risk of 

death in patients with each possible number of presenting risk factors and combining the 

categories with a similar relative risk. 

From multiple Cox PH regression analysis four factors were predictive of OS: stage, ECOG‐

PS, serum albumin level and absolute neutrophil count (ANC) (Table 9). 

The prognostic model (T cell score) was developed considering each adverse factor as having 

weight = 1, and identified three groups at different risk: low‐risk (LR, 48 patients, 15%, score 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033106/table/bjh15258-tbl-0002/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033106/table/bjh15258-tbl-0002/
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zero), intermediate risk (IR, 189 patients, 61%, score one or two), and high‐risk (HiR, 74 

patients, 24%, score three or four). 

The three risk groups had a 3‐year and 5‐year OS of 76% [95 CI 61–88] and 69% [95 CI 49–

83], 43% [95 CI 35–51] and 31% [95 CI 23–40], 11% [95 CI 4–21] and 8% [95 CI 2–18] for 

patients at LR, IR and HiR respectively (P < 0.001). 

The model also proved to be a robust tool for PFS: the 5‐year PFS was 52% [95 CI 33–67], 

22% [95 CI 16–30] and 7% [95 CI 2–16] in LR, IR and HiR, respectively (P < 0·001; data not 

shown). 

External validation 

In view of the fact that some US Institutions participated in both the T Cell Project and the 

COMPLETE registry, a preliminary crosscheck was performed to exclude the COMPLETE 

registry cases that were used for the T cell score development from the validation sample: 98 

patients remained available for the validation, with a median age of 61 years (range 24–90), 

65% male, 76% presented with advanced stage. 

The median follow‐up of the validation cohort was 18 months (range 0–68), and 52 events for 

survival (53% of patients) were recorded: due to the shorter follow‐up of the validation sample, 

3‐year OS is presented, which was 43% [95 CI 33–55] for the entire cohort, with a median OS 

of 23 months. 

Applying the model in the validation sample, multiple Cox PH regression analysis stratified 

the patients as follows: LR, 18 patients (18%); IR, 54 patients (55%); HiR, 26 patients (27%): 

the 3‐year OS of the three groups was 69% [95 CI 46–100], 41% [95 CI 29–57] and 31% [95 

CI 17–57] for the LR, IR and HiR, respectively (P = 0.02). 

Notably, the distribution of the different risk groups was superimposable in the training and 

validation samples, being 15% and 18% in LR, 61% and 55% in IR, and 24% and 27% in HiR, 

respectively, and the discriminant power between the two groups was also comparable, with c‐

Harrell 0.674 and 0.631 in the training and validation samples, respectively. 

The Kaplan‐Meier curves for LR and IR were similar in the two cohorts. However, HiR patients 

had an apparent better survival in the external validation cohort (3‐year OS 27% vs. 11% and 

HR = 3.80 vs. 8.88) (Figure 3). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033106/figure/bjh15258-fig-0003/
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Figure 3. Kaplan–Meier curves of overall survival by risk groups identified by the model in 

the training sample (n = 311) (Panel A) and in the validation sample (n = 98) (Panel B). Interm., 

intermediate.  

  

 

Conclusions 

The prognosis of PTCL‐NOS is poor, for both the first line and salvage settings. There is 

consequently an urgent need to risk stratify the affected patients through accurate prognostic 

models. Among all the previously reported indices, IPI and PIT are the most commonly used. 

Notably, there is a considerable overlap in parameters used to build all the various models, all 

developed based on retrospective data collections. 

The present study proposes a new model (T cell score) that is able to stratify patients into three 

groups with differing risk, which was developed in a subset of 311 patients with PTCL‐NOS 

prospectively registered in the T Cell Project starting from 12 covariates with a significant 

impact on OS in univariate analysis, and based on the four covariates that maintained their 

impact in multivariate analysis (serum albumin level, (ANC), ECOG‐PS and stage). 

ECOG‐PS and stage were previously well recognized as having a prognostic impact in PTCL 

by a series of authors,41-43 and indeed they were already included in previously reported indices, 

showing them to be highly significant predictors for both OS and PFS.22-24 

In recent years, low serum albumin was reported to have an adverse prognostic impact on OS 

in PTCL, both in univariate analysis and as an independent predictor.76-78 

There is increasing and consistent evidence in recent literature that cancer‐associated 

inflammation is a key determinant of outcome in patients with cancer.76-78 One routinely 
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available marker of the systemic inflammatory response is the NLR. A single institution 

experience reported on 119 mycosis fungoides (MF) patients having a NLR of 2.07 ± 1.17 

compared to 1.76 ± 0.53 for the control group (p < 0.05), confirming that a high NLR at MF 

diagnosis represents a simple, poor prognostic factor for identifying high‐risk patients with 

MF.79 Recently, Beltran et al (2016) retrospectively evaluated 83 PTCL‐unspecified patients 

in terms of NLR, and reported that in multivariate analyses, a NLR ≥ 4 was independently 

associated with worse OS after adjustment for the IPI and the PIT scores.80 

Our analyses demonstrated that ANC strongly correlated with NLR, with 92% of the cases in 

our cohort classified into the same risk group (K statistics 0·854; P < 0.001) when using either 

the NLR or ANC; thus, ANC was retained instead of NLR in the analysis. 

To date, the innate mechanisms of tumor pathogenesis and progression remains unclear. 

However, several studies have indicated that tumor pathogenesis and progression are closely 

associated with the tumor microenvironment. Recent studies have suggested that a systemic 

inflammatory state is associated with the malignant biological behavior of the tumor. In 

particular, elevated ANC has been found as a predictor of poor prognosis in various types of 

tumors, including gastric, colorectal, pancreatic, breast and lung cancers and Hodgkin 

Lymphoma. 

Considering the OS of the different risk groups identified by the T cell score, patients with a 

score zero, i.e. none of the four adverse prognostic factors (15% of the cohort) had a 5‐year OS 

of 69%, i.e. a better outcome with respect to patients reported at low‐risk by previous indices. 

The T cell score also identified a group with very unfavorable risk, with a score of 3–4 (24% 

of the patients), and a 5‐year OS of 8%. 

The external validation was performed on 98 patients with PTCL‐NOS registered in the 

COMPLETE registry: the validation and training samples had similar patient characteristics, 

showed a homogeneous distribution of risk groups, and had a superimposable discriminant 

power, as suggested by the c‐Harrell values and by a P = 0.02. 

Outcomes for the LR and the IR groups were superimposable in the training and the external 

validation sample, while in the latter a better OS for HiR group was recorded; this might be 

due to the large differences between the training and the external validation sample in median 

follow‐up (49 vs. 18 months, respectively) and the numeric difference (331 vs. 98 patients, 

respectively). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6033106/#bjh15258-bib-0003
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Frontline therapy was homogeneous in our cohort with >80% receiving anthracycline‐based 

therapy; however, given that therapy influences significantly prognostic factors, the score will 

need to be validated as new therapies evolve. 

In the analysis conducted by the IPTCLP, Ki67 proliferation index, transformed tumor cells, 

EBV‐encoded small RNA‐positive T cells, CD56 and CD30 expression were also found to be 

adverse prognostic factors both for OS and PFS in univariate analysis, while multivariate 

analysis controlling for the IPI, only transformed cells >70% was predictive for OS, and no 

pathological feature was predictive for PFS; in the 311 patients used as training sample for the 

T cell score, CD30 expression was available in 43% of our patients, thus precluding its 

incorporation in the model development; however, the analysis performed regarding the impact 

of CD30 expression on OS in the available cases did not lead to a significant difference 

(P = 0.428).22 

The pattern of expression of T cell helper type 1 (Th1)‐ or type 2 (Th2)‐associated antigens or 

activated T‐cell receptor evaluated in a series of T cell Non‐Hodgkin lymphoma patients 

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; 

moreover, the recently revised 2016 WHO classification recognizes a category with a T 

follicular helper type phenotype that includes prior cases of PTCL‐NOS as defined by the 

WHO 2008 classification. 1,8,81  

Finally, gene expression profiling studies have reported reclassification of 37% 

morphologically diagnosed PTCL‐NOS cases into other subtypes; in the remainder of the cases 

two major subgroups were identified by either high expression of GATA3 or TBX21 with the 

former associated with a poor OS, and high expression of a cytotoxic gene‐signature within 

the TBX21 subgroup showing poor clinical outcome. 14 

Like previous models, the new T cell score it is also based only on clinical variables, and does 

not account for differences bought about by the new molecular and genotypic findings, which 

could have potential clinical relevance. 

In conclusion, although the IPI, PIT, IPTCLP and m‐PIT still remain useful in defining risk for 

PTCL‐NOS, the T cell score, developed on a prospectively collected data set, better stratifies 

patients and has the best performance compared to the other indices; further studies 

implementing some of the emerging biological variables to clinical factors, need to be 
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performed to determine if clinical risk can be further refined and allow for better risk 

stratification. 

 

3.2.2 TCP 1.0: Outcomes and prognostic factors in angioimmunoblastic T-cell 

lymphoma: final report from the international T-cell Project 82 

Patients 

We performed a subset analysis of patients with AITL enrolled between September 2006 and 

February 2018 in the TCP (registered at clinicaltrials.gov under NCT01142674). Seventy-four 

institutions in 13 countries (Argentina, Brazil, Chile, France, Israel, Italy, South Korea, 

Slovakia, Spain, Switzerland, England, United States, and Uruguay) served as enrolment sites. 

The study was conducted in compliance with the Helsinki Declaration, and approval was 

obtained from the institutional review board at the coordinating center (Modena Cancer Center, 

University of Modena and Reggio Emilia, Italy) and at each participating center per 

institutional standards, with all patients signing informed consent prior to registration. 

Consecutive patients with mature T-cell or NK-cell lymphomas diagnosed according to the 

WHO classification of tumors of hematopoietic and lymphoid tissues (editions 2001, 2008 or 

2017) were registered into the TCP at initial diagnosis before initiation of treatment. Eligible 

patients were adults (age 18 years) with adequate tissue biopsies for diagnosis and available 

clinical data including baseline information on disease staging, laboratory parameters at 

diagnosis, treatment regimens received, and follow-up for at least 5 years. 

The TCP used a central dedicated database (http://www.tcellproject.org). Data were collected 

on baseline clinical and disease characteristics, first-line treatment, and response evaluation as 

assessed by the local investigators following standard institutional imaging protocols. Survival 

follow-up was updated until database lock on March 30, 2019. Data on radiotherapy dose and 

field and EBV viral load were not routinely collected.  

 

Study endpoints 

The primary endpoint of the study was OS at 5 years, measured from the date of diagnosis until 

death from any cause or the date of the last known contact for living patients. The key 

secondary endpoint was PFS at 5 years, measured from the time of diagnosis to the date of 

progressive disease assessment or death from any cause. We also compared outcomes between 

patients with early progression of disease within 24 months (POD24) after diagnosis and those 
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without POD24.83 Patients were not evaluable for POD24 if they were censored or had died 

within 24 months without POD. 

 

Results 

Patient characteristics 

Of 1,553 patients eligible for analysis in the TCP, 282 patients (18%) had a diagnosis of AITL. 

Biopsy specimens were centrally reviewed in 231 cases (82%), and pathology reports were 

centrally reviewed for all patients. AITL comprised 7% (22/299), 21% (80/384), 21% 

(147/689), and 18% (33/181) of all T-cell lymphoma cases registered in South America, North 

America, Europe, and Asia, respectively, with significantly fewer cases reported in South 

America compared to the other geographic regions (p=0.002). Additional demographic features 

and patients’ characteristics are summarized in Table 10. The median age at diagnosis was 64 

years (range 22-88 years) with a male predominance (60%). Ninety percent of patients had 

advanced stage disease. Lymphadenopathy was present in 74% of patients while splenomegaly 

and hepatomegaly were reported in 31% and 22%, respectively. Polyclonal 

hypergammaglobulinemia was present in 30% of patients. Skin rash, hemolytic anemia, and 

other autoimmune phenomena occurred in 14%, 12%, and 10% of patients, respectively.  

 

Table 10. Patient’s characteristics (AITL N=282) 

 

Parameters N total N % 

Age ≥ 60 years 282 177 63 

Age ≥ 70 years 282 107 38 

Male sex 282 170 60 

Stage III-IV 282 254 

 

90 

ECOG performance status > 2 262 80 31 

B symptoms 268 172 64 

Bulky disease > 5 cm 282 30 11 

Extranodal sites ≥ 2 268 88 33 
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Bone marrow involvement 268 36 13 

LDH > ULN 240 139 58 

Hemoglobin < 12g/dL 261 158 61 

Platelets < 150,000/mm3 262 73 28 

Monocytes < 800/mm3 237 179 76 

ANC > 6,500/mm3 251 88 35 

β2 microglobulin > ULN 125 99 79 

CRP > ULN 151 108 82 

IPI ≥ 3 183 102 56 

PIT ≥ 2 183 113 62 

PIAI ≥ 2 183 115 63 

 

 

Treatment regimens and outcomes 

Complete treatment details were available in 216 patients, the majority of whom (81%) 

received anthracycline containing chemotherapy regimens with or without etoposide (16% and 

65%, respectively). The remaining patients received other chemotherapy regimens without 

anthracyclines (11%) or supportive care (8%). One hundred and six patients treated with 

curative intent achieved a CR (51%), and 37 had a partial response (18%), for an overall 

response rate (ORR) of 69%. Thirteen percent of patients (N=27) underwent consolidative 

ASCT in CR1. The decision to undergo ASCT in CR1 was pre-planned and varied according 

to institutional practice. Only 3% of patients received consolidative radiotherapy.  

At a median follow-up of 58 months, the 5-year OS and PFS estimates for the entire patient 

cohort were 44% (95% CI 15-54%) and 32% (95% CI 17-39%), respectively. For patients 

receiving chemotherapy regimens with and without etoposide, the 5-year OS estimates were 

50% (95% CI 18-68%) and 43% (95% CI 22-62%), respectively (p=0.769). Patients who 

underwent consolidative ASCT in CR1 (N=27) had superior outcomes compared to transplant-

eligible patients (age <65, ECOG <2, adequate renal and hepatic function) who did not undergo 

ASCT (N=56) with 5-year OS estimates of 89% and 52%, respectively (p=0.05), and 5-year 
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PFS estimates of 79% and 31%, respectively (p=0.022). In total, 128 deaths were recorded, 

with 48% of deaths occurring within 1 year from diagnosis and 84% occurring within 2 years 

from diagnosis. The most common cause of death was progressive disease (69%) followed by 

infection (16%), second malignancies (1%), and other treatment-related toxicities (3%).  

 

POD24 

POD24 occurred in 73 patients (27%), while 193 patients were without disease progression 

within the first 24 months (73%). Of the 73 patients with POD24, 65 died within 24 months 

while only 8 were alive at the last follow-up.  POD24 was a powerful prognostic factor with 5-

year OS and PFS estimates of 63% and 48%, respectively for patients without POD24 versus 

only 6% and 2%, respectively for patients with POD24 (p<0.0001 for both comparisons, 

Figure 4). 

 

Figure 4. Overall Survival and Progression-Free Survival stratified by POD24. Kaplan-Meier 

estimates of OS (3a) and PFS (3b) are shown for patients experiencing POD24 (red) or without POD24 

(blue). The number of patients under follow up is listed under the x-axis. Outcomes were superior for 

patients without POD24 (log rank p value <0.0001 for both comparisons). 
 

 

 

 

Prognostic indices 

Of the 282 patients in this study, 183 had complete laboratory data to calculate previously 

reported prognostic indices including the IPI, PIT, and PIAI (Table 4). All prognostic indices 

identified high-risk subgroups with inferior OS and PFS compared to low-risk patients (Table 

11). Patients with high-risk IPI, PIT, and PIAI scores (56%, 62%, and 63% of patients, 

respectively) had 5-year PFS estimates of 25%, 27%, and 24%, respectively. Patients with low-

risk IPI, PIT, and PIAI scores had 5-year PFS estimates of 40%, 37% and 44%, respectively. 
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In 96 patients, additional laboratory data were available including baseline β2 microglobulin 

(β2M) and C-reactive protein (CRP) levels. In univariate analysis, factors associated with 

inferior OS and PFS included age 60 years, ECOG performance status >2, multiple extranodal 

sites, B symptoms, hemoglobin <12 g/dl, elevated β2M, and elevated CRP (Table 12). In 

multivariate analysis, only four factors retained an independent prognostic value for PFS: age 

60 years, ECOG performance status >2, elevated β2M, and elevated CRP. Combining these 

four covariates, we developed a novel prognostic score (AITL score), which stratified patients 

into low (17%), intermediate (23%), or high-risk (60%) groups. Patients with low, 

intermediate, and high-risk AITL scores had 5-year PFS estimates of 41%, 37%, and 13%, 

respectively (p=0.003) and 5-year OS estimates of 63%, 54%, and 21%, respectively 

(p=0.0003).  

In comparison to the IPI, PIT, and PIAI, the AITL score demonstrated the greatest discriminant 

power with a lower AIC (524.0) and higher Harrell C-statistic (0.785) than the other prognostic 

indices (Table 11). 

Table 11. Comparison of AITL score with established prognostic indices 

Prognostic 

index 

IPI PIT PIAI AITL score 

Risk group 

(score) 

Low risk 

(0-2) 

 

High risk 

(3-5) 

Low risk 

(0-1) 

High risk 

(2-4) 

Low risk 

(0-1) 

High risk 

(2-5) 

Low risk  

(0-1) 

Intermedi

ate  (2) 

High risk 

(3-4) 

N (%)  

81/183 

(44%) 

 

102/183 

(56%) 

70/183 

(38%) 

113/183 

(62%) 

68/183 

(37%) 

115/183 

(63%) 

16/96 

(17%) 

22/96 

(23%) 

58/96 

(60%) 

Median 

PFS  

(95% CI) 

 

34 mo. 

(12-57) 

 

8 mo. 

(5-11) 

29 mo. 

(18-41) 

9 mo. 

(4-14) 

46 mo. 

(13-59) 

13 mo. 

(7-19) 

31 mo. 

(13-NR) 

12 mo. 

(8-16) 

9 mo. 

(4-15) 

5-year PFS  

(95% CI) 

40% 

(21-65%) 

 

25% 

(9-48%) 

37% 

(17-52%) 

27% 

(9-41%) 

44% 

(14-66%) 

24% 

(8-36%) 

41% 

(17-62%) 

37% 

(9-41%) 

13% 

(7-26%) 

P value P = 0.0006 P = 0.03 P = 0.0006 P=0.003 

Median OS 

(95% CI) 
NR 16 mo. NR 

17 mo. 

(4-31) 
NR 

24 mo. 

(1-48) 
NR 

35 mo. 

(14-44) 

20 mo. 

(6-30) 

5-year OS  

(95% CI) 

61% 

(23-79%) 

 

32% 

(11-51%) 

64% 

(21-81%) 

29% 

(10-50%) 

61% 

(14-72%) 

36% 

(14-49%) 

63% 

(20-68%) 

54% 

(10-67%) 

21% 

(11-32%) 

P value P = 0.0005 P = 0.0002 P = 0.001 P=0.0003 

Harrell C-

statistic 
0.697 0.648 0.711 0.785 

AIC global 

fit 
566.4 575.3 543.4 524.0 

 
IPI = International Prognostic Index; PIT = Prognostic Index for T-cell lymphoma; PIAI = Prognostic Index for AITL; AITL 
= angioimmunoblastic T-cell lymphoma; PFS = progression-free survival; OS = overall survival; CI = confidence interval; 
NR = not reached, AIC = Akaike's information criteria 
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Table 12. Univariate and multivariate analysis for progression-free survival. 

Parameters NTOT N % 

Median age (yrs) 235 54 (18-89) 

Age ≥60 yrs 235 92 39% 

Gender (Male) 218 146 62% 

ECOG >1 217 53 24% 

B-symptoms 221 99 45% 

Discomfort disease-related 195 136 70% 

Stage III-IV 187 133 71% 

Nodal only disease 163 53 32% 

Extranodal involvement 235 112 48% 

Bulky disease (≥ 10 cm) 235 13 6% 

Number of extranodal sites >1 163 42 26% 

BM involvement 194 16 8% 

LDH > ULN 195 92 47% 

HB < 12 g/dL 212 89 42% 

Platelets < 150K/mm3 211 21 10% 

Monocytes ≥ 800/mm3 197 53 27% 

ANC > 6.5 · 103/mm3 209 76 36% 

β2M > ULN 88 50 57% 

CRP > ULN 89 61 69% 
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Conclusions 

To our knowledge, this study represents the largest prospective international cohort of AITL 

patients reported to date, allowing for an assessment of real-world treatment approaches, 

outcomes, and prognostic factors of patients treated in the contemporary era. Constituting 18% 

of patients in the TCP database, AITL represents the second most common subtype of PTCL 

globally, with a lower incidence in South America as previously published.50 Consistent with 

prior reports, AITL was more frequently diagnosed in older adults (median age 64 years) and 

typically presented with advanced stage disease, B symptoms, elevated LDH, and high-risk 

disease as defined by multiple prognostic indices including the IPI, PIT, and PIAI.84-87  

Most patients were treated with anthracycline-based regimens such as CHOP, and only a small 

proportion also received etoposide (16%), which may in part reflect the older age of our cohort 

(63% of patients 60 years old). There was no significant difference in outcomes with or 

without etoposide, although statistical power is limited due to the relatively small number of 

patients. An even smaller proportion of patients underwent consolidative ASCT in CR1 (13%). 

This may also reflect the older age of our cohort as well as geographic variations in practice 

patterns. Comparing outcomes between patients who underwent ASCT in CR1 with those who 

did not (but who were transplant eligible), ASCT was associated with superior outcomes with 

favorable 5-year OS and PFS estimates of 89% and 79%, respectively. However, the intrinsic 

selection bias and lack of a randomized comparison are important limitations. Notably, the 

benefit of ASCT in CR1 observed in this cohort is consistent with prior studies, including a 

prospective study from the United States COMPLETE registry, and a recent systematic review 

and meta-analysis of 16 retrospective studies.88 Cumulatively, these data suggest that 

consolidative ASCT should be considered in CR1 for transplant-eligible patients with AITL. 

Our study validated the prognostic value of the IPI, PIT, and PIAI in a large prospective AITL 

cohort, and in a limited data set of 96 patients enabled identification of novel prognostic factors 

and a new prognostic score (AITL score). We identified β2M and CRP as independent 

prognostic factors associated with PFS, consistent with a prior retrospective study.89 The AITL 

score combining four covariates (age, performance status, β2M, and CRP) stratified patients 

into low, intermediate, and high-risk groups and demonstrated greater discriminant power than 

the IPI, PIT, and PIAI, although due to limited sample size validation in a larger cohort is 

required. We also identified POD24 as a powerful prognostic factor, consistent with a recent 

retrospective study in PTCL.90  
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Overall, treatment of AITL with standard chemotherapy regimens in the contemporary era was 

associated with disappointing outcomes with 5-year OS and PFS estimates of 44% and 32%, 

respectively. Recently, several trials have attempted to improve upon standard CHOP-based 

therapy by using alternative chemotherapy backbones or incorporating novel agents such as 

brentuximab vedotin (BV) or romidepsin into frontline therapy. A randomized phase 2 trial in 

the United Kingdom compared CHOP with a non-anthracycline-based regimen (gemcitabine, 

cisplatin, and methylprednisolone) to mitigate multidrug resistance efflux pumps but was 

closed early for lack of efficacy.91 More recently, the international, randomized phase 3 

ECHELON-2 trial demonstrated superior outcomes in patients with CD30+ PTCL (defined as 

10% CD30 expression) receiving BV-CHP versus CHOP chemotherapy.92 However, only 

12% of patients on the ECHLEON-2 trial had AITL, and the benefit of BV-CHP in CD30+ 

AITL remains unclear (hazard ratio for PFS: 1.40, 95% CI 0.64-3.07; hazard ratio for OS: 0.87, 

95% CI 0.29-2.58).  

Improvements in our understanding of AITL biology over the past decade, including the 

identification of recurrent somatic mutations in RHOA, TET2, DNMT3A, and IDH2, have led 

to novel therapeutic strategies such as epigenetic modifying therapies.93-96 Recent studies 

suggest that AITL and other TFH PTCLs may have higher response rates to histone deacetylase 

(HDAC) inhibitors, such as romidepsin and belinostat, compared to non-TFH PTCLs, which 

may reflect the higher frequency of mutations in TET2 and DNMT3A, which perturb epigenetic 

regulation.66, 97 Azacitidine, a hypomethylating agent, has also demonstrated high response 

rates in AITL as a single agent and in combination with romidepsin, further supporting the role 

of epigenetic dysregulation in AITL.98 A randomized phase 3 trial comparing CHOP with or 

without romidepsin as frontline therapy for PTCL is currently ongoing (NCT01796002) based 

on favorable results from a phase 1b/2 study.99  

In conclusion, we demonstrate in this international prospective study that outcomes remain 

suboptimal for patients with AITL treated in the contemporary era, with particularly poor 

outcomes for high-risk patients and for those experiencing POD24. Elevated β2M and CRP at 

initial diagnosis had an independent prognostic impact associated with inferior PFS. In 

transplant eligible patients, superior outcomes were observed among patients consolidated with 

ASCT in CR1. These findings are hypothesis generating and lay the framework for future 

studies. Optimal treatment of AITL remains an unmet need. Novel therapeutic approaches and 

better understanding of disease biology are required to improve outcomes. 
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3.2.3 TCP 1.0: ALK-negative anaplastic large cell lymphoma: features and 

outcomes of 235 patients from the International T-Cell Project 100 

Between September 2006 and February 2018, a total of 1695 patients with newly diagnosed 

PTCLs were registered in the T-Cell Project database by 74 institutions in 13 countries; of these 

patients, 1553 were confirmed eligible for enrollment and included in the analyses. A diagnosis 

of ALK– ALCL was reported in 235 cases (15%), with significant differences in geographical 

distribution: ALK– ALCL comprised 26% (71 of 271), 14% (50 of 368), 14% (89 of 644), and 

4.5% (8 of 176) of cases registered in South America, the United States, Europe, and Asia, 

respectively. 

 

Patient characteristics and treatment 

 

Table 13 summarizes the main demographic and clinical characteristics of this cohort of 

patients. The median age at diagnosis was 54 years (range, 18-89 years), with a male 

predominance (62%). More than 27% of patients were aged >65 years, and 16% were aged 

>70 years. Stage III to IV disease was identified in 71% of patients, and disease-related 

discomfort was present in 70%; bulky disease and bone marrow involvement were uncommon 

(6% and 8%, respectively). Elevations of β2M and CRP were reported in 57% and 69% of 

patients. IPI and Prognostic Index for T-cell Lymphoma (PIT) scores were assessed in 150 

cases. According to IPI, 99 patients (66%) had a low/intermediate score (0-2), and 51 patients 

(34%) had an intermediate/high score (3-5). Similar distribution of patients with higher 

prevalence of low/intermediate scores (0-1) compared with intermediate/high scores (2-4) was 

found in the PIT score analysis, with 95 (63%) vs 55 (37%) patients. 

Treatment details were available in 220 patients, of whom 15 (6.8%) received only best 

supportive care. Of the remaining 205 patients, 168 (82%) were treated with anthracycline-

containing regimens, 31 (15%) with anthracycline/etoposide–containing regimens, and 6 (3%) 

with other regimens. Sixteen patients (8%) underwent high-dose chemotherapy with 

autologous stem cell support as consolidation of first-line therapy. Finally, 4 patients were 

treated with radiotherapy alone (2%). 
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Table 13. Patient clinical and demographic characteristics. 

Parameters NTOT N % 

Median age (yrs) 235 54 (18-89) 

Age ≥60 yrs 235 92 39% 

Gender (Male) 218 146 62% 

ECOG >1 217 53 24% 

B-symptoms 221 99 45% 

Discomfort disease-related 195 136 70% 

Stage III-IV 187 133 71% 

Nodal only disease 163 53 32% 

Extranodal involvement 235 112 48% 

Bulky disease (≥ 10 cm) 235 13 6% 

Number of extranodal sites >1 163 42 26% 

BM involvement 194 16 8% 

LDH > ULN 195 92 47% 

HB < 12 g/dL 212 89 42% 

Platelets < 150K/mm3 211 21 10% 

Monocytes ≥ 800/mm3 197 53 27% 

ANC > 6.5 · 103/mm3 209 76 36% 

β2M > ULN 88 50 57% 

CRP > ULN 89 61 69% 
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Response to treatment and survival 

 

Of 205 patients who were treated with curative intent, 129 (63%) achieved a complete 

response, and 29 (14%) had a partial response, with an overall response rate of 77%. In the 

remaining 47 patients (23%), the response was recorded as stable or progressive disease. 

The median follow-up for the entire cohort of 235 patients was 52 months (95% confidence 

interval [CI], 36-75). Seven patients (3%) were lost to follow-up after a median time of 21 

months. The minimum and median follow-up times for surviving patients were 48 months and 

70.3 months, respectively. The median OS was 55 months. The 3- and 5-year OS rates were 

60% (95% CI, 48-72) and 49% (95% CI, 35-59). The 3- and 5-year PFS rates were 52% (95% 

CI, 43-69) and 43% (95% CI, 20-69) (Figure 5). 

 
At the time of data lock, 102 deaths were recorded: 72 (70%) due to lymphoma, 9 (9%) due to 

infection, 2 (2%) due to organ failure, 2 (2%) due to treatment-related toxicity, and 4 (4%) due 

to second malignancies. For 13 patients (13%), the cause of death was unknown. Overall, 103 

patients (50%) experienced progression or relapse. 

 

 

 

Figure 5. Overall survival (OS) and Progression-free Survival (PFS). 

 

OS.                                                                           PFS.  

 

 

Treatment with anthracycline and etoposide was associated with a superior outcome: 3-year 

and 5-year OS rates were 56% and 44% in the anthracycline-based treatment group, and 76% 

and 69% in the anthracycline/etoposide–based treatment group, and the differences were 

statistically significant (P = 0.05). Similar results were also observed in PFS. The 3-year and 

5-year PFS rates were 47% (95% CI, 32-59) and 39% (95% CI, 29-48) for those treated with 
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anthracycline-only regimens vs 65% (95% CI, 32-87) and 50% (95% CI, 36-89) for those 

treated with anthracycline/etoposide–containing regimens; the differences were not statistically 

significant (P = 0.186).  

 

In 150 patients, sufficient data allowed for IPI and PIT score calculations. As expected, 

patients with high IPI and PIT scores had a worse prognosis, as summarized in Table 14. 

 

In a univariate analysis, several clinical and laboratory features had a significant negative 

impact on OS, including age >60 years (p=0.025), Eastern Cooperative Group performance 

status (ECOG-PS) ≥2 (p=0.007), presence of B symptoms (P = .002), elevated LDH levels 

(p=0.001), and a platelet count <150 × 109 (p=0.014). Moreover, stage III to IV disease 

(p =0.01), ECOG-PS ≥2 (p=0.001), presence of B symptoms (p=0.001), and an elevated LDH 

level (P = .001) were also predictive of inferior PFS (Table 3). In the multivariate analysis, the 

presence of B symptoms (p=0.008), elevated LDH level (p=0.001), ECOG-PS ≥2 (p=0.001), 

and a platelet count <150 × 109 (p=0.05) carried significance for OS (Table 4). The presence 

of B symptoms (p=0.02), elevated LDH level (p=0.001), and ECOG-PS ≥2 (p=0.001) 

maintained their prognostic significance for PFS. 

 

Table 14. OS and PFS rates by IPI and PIT scores. 

 

IPI 5-yr OS 5-yr PFS Median OS Median PFS P 

 

Low (0-2) 

 

62% 53% Not Reached 
64 

(95CI 37-90) 

<.001 

 

High (2-4) 

 

27% 21% 9 (95CI 5-13) 
7 

(95CI 3-11) 

PIT 5-yr 

OS 

5-yr 

PFS 

Median OS Median PFS P 

 

 Low (0-2) 

 

60% 51% Not reached 64 (95CI 34-93) <.001 

 

High (2-4) 

 

24% 21% 9 (95CI 6-13) 7 (95CI 2-11) 

 

 
 
 
 



 56 

Conclusions. 

 
The T-Cell Project is the largest, to date, prospective cohort study with a centralized computer 

database allowing for uniform analysis of PTCL patients enrolled at numerous independent 

global sites. Collection of the large number of cases created a unique opportunity to analyze 

the rare subtypes of these non-Hodgkin lymphomas with sufficient statistical power and 

without interference from other biologically distinct entities. Although the absence of a 

particular defined treatment protocol might seem as a limitation of the study, it also has the 

benefit of presenting a real-life scenario and outcomes in patients with a particular malignancy. 

 
ALK– ALCL comprised 15% of the diagnoses reported to the T-Cell Project by the 

investigators. This frequency among PTCLs is higher than the 5.5% that was previously 

recorded in the retrospective International Peripheral T-cell Lymphoma Project.2 The reason 

for such a discrepancy is not entirely clear but might involve the demographic differences in 

the 2 study populations. It might also be supported by a report from the Surveillance, 

Epidemiology, and End Results registry showing demographic predilection of this entity, with 

a higher incidence in Black and non-Hispanic White subjects and a very low incidence in Asian, 

Hispanic, American Native, and Pacific Islander subjects.101  

We also admit to a limitation of our study in the lack of central pathology review and diagnostic 

validation. Despite the planned expert review in the study design, investigators encountered 

unsurmountable challenges related to secure shipments of hundreds of tissue specimens from 

74 countries with varying regulatory requirements. However, with rare exceptions, the patients 

in the study were enrolled by academic centers around the globe with recognized expertise in 

hematopathology, which partially negates this limitation in the opinion of study investigators. 

In addition, the authors acknowledge the missing data for several patient and disease 

characteristics, as well as treatment and outcome details, as another weakness of the study. 

Despite the colossal effort by the study executive team and investigators, the hurdles of 

conducting a global prospective data collection of this magnitude imposed these limitations. 

 

Anthracycline-containing multiagent chemotherapy has long been a standard initial therapy for 

patients with ALCL approached with curative intent.6,14 In our study, 97% of patients were 

treated with CHOP(-like) therapy, including 15% who received both an anthracycline and 

etoposide. This is consistent with findings in the retrospective international project in which 

93% of ALK– ALCL patients received multiagent chemotherapy with curative intent. The very 

high rate of curative intent multiagent chemotherapy in both registries despite the patients’ 
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advanced median age (ie, >60 years) underscores the curative potential of aggressive front-line 

therapies in ALK– ALCL. In both studies, the rate of consolidative high-dose therapy and 

autologous stem cell transplantation was low at 8% and 7%, respectively. The latter finding 

might reflect the lack of randomized trial data showing clear benefit with a consolidative 

approach or access to advanced-level oncologic facilities equipped to perform the transplant 

procedure. Furthermore, our results recapitulate the findings from the retrospective study of 

superior outcomes in ALK– ALCL compared with PTCL not otherwise specified or in most 

other histologic subtypes. 

 

The proximity in the range of major clinical end points (ie, OS, PFS) between previously 

published retrospective and current prospective registries is important in that it solidifies the 

benchmark against which future clinical trials of novel combinations and agents should be 

compared. It should also be noted that our results represent outcomes in real-life environments 

as opposed to highly standardized clinical trials conducted at expert academic institutions. As 

such, our results might provide an appropriate lens through which to extrapolate the results of 

either successful or failed academic trials. To validate our point, in the recently reported 

randomized, double-blind controlled clinical trial that compared novel brentuximab vedotin 

plus CHP combination with standard CHOP therapy, the 5-year rate of OS in the control group 

was ∼65%, whereas in our study and in the retrospective registry study, the 5-year OS rates 

were both 49%.10  If we assume that this sizable difference represents the inherent selection 

bias in academic clinical trials toward lower risk patients (eg, able to travel, younger, higher 

socioeconomic status, less rapidly progressive or lower burden disease to afford delay of care 

for screening periods), then we should also be cautious about overinterpreting an unusually 

high OS rate of ∼80% in the experimental arm that was not previously seen in PTCL or ALCL 

after the front-line therapy when applying these results to real-life oncology practice. We would 

therefore argue that prospective registry studies provide a unique perspective of disease 

outcomes that is compromised by the scrutiny of therapeutic academic and/or registrational 

studies. 

 

It should be noted that since the data cutoff date in our study, the standard of care for ALCL 

patients has changed with the report of ECHELON-2 (Brentuximab Vedotin With 

Chemotherapy for CD30-Positive Peripheral T-Cell Lymphoma) clinical trial results, 

confirming clinical benefit of brentuximab vedotin and CHP combination over standard CHOP 

for CD30+ PTCL in which the majority of the study patients had an ALK+ and ALK– ALCL 
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diagnosis.37  It is noteworthy that the superiority of the novel combination has not been shown 

over anthracycline/etoposide–containing regimens (ie, etoposide phosphate, prednisone, 

vincristine sulfate, cyclophosphamide, and doxorubicin hydrochloride [CHOEP]), and the 

addition of etoposide to CHOP-like regimens has shown a trend toward better survival 

outcomes (both, OS and PFS), at least in a retrospective meta-analysis of patients enrolled in 

clinical trials of the DSHNHL.32  It is also hard to dismiss the favorable results of the 

prospective single-institution phase 2 study in which 12-year PFS in high-risk ALCL patients 

was >70%.102  Resonating with these results, our study also indicates superior OS (p = 0.05) 

and a trend toward higher PFS (p = 0.186) in patients who received treatments that contained 

both anthracycline and etoposide. However, the authors acknowledge that there are significant 

limitations to this analysis, given the lack of randomization to a particular therapy; there is an 

inherent bias by the treating physicians to use more intensive therapies in younger fit patients 

with fewer comorbidities or disease-associated sequelae, potentially selecting for a better 

prognosis cohort. It should also be considered that such patients would be more likely to use 

aggressive curative intent therapies upon relapse that would further affect OS. 

 

In addition, while brentuximab vedotin was approved by the US Food and Drug Administration 

in the midst of study enrollment, it has not been available and therefore not used in several 

participating countries, further confounding the analysis. It is therefore impossible to make 

strong recommendations regarding the benefits of etoposide when added to CHOP based on 

these data. Conversely, our results still raise the question of whether standard CHOP is an 

adequate control arm in indicating superiority of new treatment regimens over a standard-of-

care approach. Finally, if we consider a 5-year failure rate of 60% by the current multidrug 

regimens to cure ALK– ALCL and sizable treatment-related morbidities, especially in light of 

numerous emerging novel biologic agents, we should then ask the provocative question of 

whether traditional “add-on” strategies in clinical trials should give way to developing new 

therapeutic platforms consisting entirely or mostly of rationally developed PTCL-specific 

drugs. 

 

We also observed that the rates of OS and PFS in our study are in close proximity at both the 

3- and 5-year cutoffs, indicating low rescue rates with current salvage strategies and 

underscoring the need for novel first-line platforms. We should bear in mind that brentuximab 

vedotin was available only through the second half of the study enrollment, and for many study 

locations only for small fraction of the enrollment period. Therefore, the full impact of this 
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novel and highly effective agent was not captured. Recent studies of composite epigenetic-

targeted therapy, combinations of phosphatidylinositol 3–kinase inhibitors + proteasome 

inhibitors, phosphatidylinositol 3–kinase inhibitors + histone deacetylase inhibitors, antifolate 

+ histone deacetylase inhibitor,  and others reported very promising levels of clinical responses 

comparable to the rates observed in front-line therapies with multiagent cytotoxic 

combinations.66,103 Combined with better toxicity profiles of novel agents compared with 

traditional cytotoxic drugs, it is likely only a matter of time that we will see a major shift from 

established CHOP-based platforms in ALK– ALCL and other PTCL subtypes. 

 

Recent advances in genomic characterization of hematologic malignancies challenged 

traditional clinical prognostic scales (eg, IPI, PIT, PINK-E). Two specific recurrent genetic 

alterations have defined biologically distinct ALCL subtypes. The DUSP22-

IRF4 translocation is found in ∼30% of patients with ALCL and portends excellent prognosis, 

with 5-year OS rates of >80% with traditional therapies.66  Mutations or cryptic translocations 

in TP63 can be identified in 5% to 6% of ALCLs and are predictive of the early treatment 

failures and a dismal overall prognosis, with <10% of patients being cured of their 

lymphoma.66,104  Based on some reports, even early application of high-dose therapy and 

autologous stem cell transplantation does not overcome the negative impact of these genomic 

lesions.12  These new molecular markers seem to be independent of clinical risk models and 

will most likely replace traditional models in disease stratification. Uneven distribution of the 

genomic subtypes of ALCL might account for some discrepancies in the results of therapeutic 

and cohort studies. These new findings are in urgent need of validation in prospective clinical 

trials, including prospective registry trials. The second stage of the T-Cell Project that was 

recently initiated will focus on molecular characterization of PTCLs as well as on further 

clinical and epidemiologic studies, and it will hopefully better define the role of new genomic 

markers in driving future therapies and risk stratification. 
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3.2.4 TCP 1.0: Characteristics and Clinical Outcomes of Patients with ALK-positive 

Anaplastic Large Cell Lymphoma: Report from the Prospective International T-Cell 

Lymphoma Project 

The T-Cell Project (NCT01142674), sponsored by the International T-Cell Lymphoma Project 

(ITCLP), was incepted in 2006, and builds on the retrospective study carried on by the network, 

which evaluated a cohort of 1553 cases of PTCL and NKTCL, representing the largest 

retrospective study to date in this subset of patients. Patients with aggressive, mature, nodal, 

and extranodal PTCL subtypes as from the WHO 2001 or WHO 2008 were registered in the 

T-Cell Project at initial diagnosis. 8,105 The study is devised as a prospective collection of 

information potentially relevant to better define prognosis for the more frequent subtypes of 

PTCL - i.e. PTCL-NOS and AITL and ALCL- and to outline clinical characteristics and 

outcome of the more uncommon PTCL subtypes. Additional eligibility criteria included age ≥ 

18, tissue biopsies adequate for diagnosis and classification and available for centralized 

review, clinical data including baseline information on disease localization and laboratory 

parameters at staging. Data were collected on front-line treatment, response evaluation at the 

end of the treatment, and updated follow-up for at least 5 years for living patients. Participating 

Institutions were asked to provide information about a consecutive series of cases, without any 

selection. Patients who did not receive any kind of treatment were also registered. Data 

collection was performed with a web-based platform via electronic Case Report Forms 

(eCRFs) at a dedicated website (www.tcellproject.org), adopting proper technology assuring 

protection in web communications of the subject’s clinical data. Data access and management 

were regulated by the use of passwords with different levels of admittance, providing that 

subject confidentiality was respected. Data and study management were performed at the study 

Trial Office in Modena, Italy. Registration was based on locally established histological 

diagnosis; a panel of expert hematopathologists was planned to review the diagnosis of all 

patients entered in the study.  

The T-Cell Project was conducted in compliance with the Helsinki Declaration. It was 

approved by the appropriate research Ethics Committees or Institutional Review Boards at each 

participating Institution. It required each patient to provide written informed consent before 

registration. 
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RESULTS 

In a period of 12 years, between September 2006 and February 2018, 1553 reports were 

analyzed by TCP project. They were collected from 74 institutions in 13 countries around 

Europe, South America, United State of America (USA) and Asia. The majority (689/1553) 

were obtained from European sites.  

 

Patient’s characteristics. 

Out of 1553 patients registered in the study, a diagnosis of ALCL, ALK+ was centrally 

confirmed for 131 patients. Patients’ characteristics are described in Table 15. ALCL ALK+ 

represented 8% of all cases, with similar distribution around the world, except for Asia, where 

the incidence was just 5% (Figure 6). The median age of ALCL, ALK+ patients was 39 years 

(range, 18-84). Only 13 patients (10%) aged >60 years, and there was a slight male 

predominance (78 vs. 53 patients).  

Even though the majority of patients (66%) presented with advanced stage disease, only 16% 

had high-risk IPI score [ >2 (IPI 3:10 patients; IPI 4:3 patients)] and the bone marrow 

involvement was found in only 15%. Other non-IPI defining high-risk features included 

elevated C-reactive protein (CRP) in 72%, elevated β2M in 47%, and bulky disease (>10 cm) 

in 7% of patients. Extranodal involvement was observed 37 % of patients. The most common 

hematologic abnormalities were anemia [Hb<12g/ dL (32%)] and elevated absolute neutrophil 

count [ ANC > 6.5x103/mm3 (58%)]. Thrombocytopenia and leucopenia were uncommon.  

 

Treatment characteristics 

The data on treatment was available for 99 patients and 2 patients received the best supportive 

care only. The majority of the patients (82%, 81/99) received chemotherapy alone and 10% 

combined modality treatments (chemotherapy + radiotherapy). Only 6% of patients received 

consolidative autologous steam cell transplantation (ASCT) in the first remission. 

Chemotherapy regimen included anthracycline in the majority of the cases (80/99) and 

etoposide was added to intensify treatment in 11% of the cases (11/99).  
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Table 15. Clinical characteristics of patients included in the analysis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Parameter Ntot N (%) 

Median follow-up  35 mo (18-84mo) 

Median age (y) 131 39 (18-84y) 

Age ≥60 y 131 13 (10) 

Gender (Male) 131 78 (60) 

ECOG >1 113 25 (22) 

B-symptoms 117 69 (59) 

Bone marrow involvement 99 15 (15) 

Stage I-II 

Stage III-IV 

98 33 (34) 

65 (66) 

Extranodal involvement 131 49 (37) 

LDH> ULN 111 41 (37) 

HB <12g/dL 112 42 (32) 

Platelets <150K/mm3 111 9 (8) 

Bulky disease (>10 cm) 131 9 (7) 

Monocyte >800/ mm3 103 37 (36) 

ANC> 6.5 x 103/ mm3 109 63 (58) 

β2M  >ULN 58 27 (47) 

CRP> ULN 57 41 (72) 

IPI  

0-1 

2-3 

4-5 

 

83 

 

45 (54) 
35 (42) 

3 (4) 

PIT 

0-1 

2-4 

 
79 

 
64 (81) 

15 (19) 

 

Chemotherapy  

Combined modality  

Radiotherapy alone 

 

99 

 

 
81 (82) 

9 (10) 

  

ASCT 99 6 (6) 
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Patient outcomes 

The overall response rate (ORR) in this study was 81%, with 70% (69/131) of complete 

responses. The median follow-up time was 49 months (95% - CI 36-62 months), and 101 

patients (78%) were alive at time of this study, 27 (20%) died, and 3 patients were lost along 

follow-up. The main causes of death were progressive lymphoma (79%), followed by infection 

(11%) and solid tumor (4%). Treatment toxicity-related death was reported in 4 cases (3%). 

The median OS and PFS for ALK+ ALCL of the entire cohort were not reached. Although, OS 

and PFS estimated in 3 years were 77% (95% CI 51-94) and 68% (95CI 46-89), respectively. 

Results estimated in 5 years were very similar 77% of OS (95%CI 62-98) and 64% of PFS 

(95%CI 39-94). 

Patients with localized disease (stage I-II) had higher OS – 87% (95% CI 77-98) and PFS – 

82% (95CI 69-104) than advanced stage disease, at 5-years. OS of 71 % (95CI 51-92) and PFS 

of 55% (95CI 39-61) – Figure 7 a-b).  

 

Figure 7 a-b. Overall survival (OS) and Progression-free Survival (PFS) by stages  

 

 
 

Outcomes in low vs. high-risk disease 

Eighty-three patients were stratified using International Prognostic Index (IPI), while 79 by 

Prognostic Index for T-cell lymphoma (PIT). Sixteen percent of patients were at high-risk IPI 

(IPI>2) and 19% at high risk by PIT (PIT>2). 

Median PFS in high risk IPI and PIT patients was 5 months and an estimated 22 months in low 

risk IPI and PIT, both 3 and 5 years (95%CI 0-48 and 95%CI 0-49), respectively. 

Comparing high-risk versus low-risk patients using both IPI and PIT, high risk patients had a 

worst OS (not-reached, estimated in 43% vs 75% in 5 years). Figure 8 a-b.  
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Most patients (80/99) received anthracycline-based chemotherapy in first-line treatment, from 

that 16% (16/99) combined with etoposide. Median OS and PFS was not reached when 

comparing anthracycline and anthracycline/etoposide regimens. 

 

Figure 8 a-b. OS by IPI and PIT; 8 c-d.  PFS by IPI and PIT   

 

 

Univariate analyses have been done to assess different clinical and laboratory features and 

consequently evaluate an impact on OS and PFS. Significantly predictive values in univariate 

analysis for OS were ECOG-PS <2 (p=0.008), elevated LDH (p=0.001), and PTL>150x109 

rate (p=0.006). Independent predictors for PFS were advanced stage (III-IV) (p=0.012), 

ECOG-PS <2 (p=0.005), elevated LDH (p=0.001), and PTL>150x109 rate (p=0.007).  

Multivariate analysis showed, that the presence of B symptoms (P=0.008), elevated LDH 

(p=0.001), ECOG-PS <2 (p=0.001) and PTL>150x109 (p=0.05), were significant for OS. The 

rate of B symptoms (p=0.02), elevated LDH rate (p=0.001) and ECOG-PS<2 (p=0.001) 

maintained their prognostic value for PFS.  
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Conclusions. 

ALCL, ALK+ for the past three decades remains a sufficiently favorable disease. In the last 

edition of WHO classification 2017 ALCL, ALK + are recognized as independent entity within 

other types with ALCL (ALCL ALK-negative primary cutaneous ALCL and breast implant-

associated ALCL).1 Compared to other aggressive types of T-cell lymphomas, there is a good 

tendency to achieve a tumor response with first-line standard treatment, although ALCL, 

ALK+ should be identified as a separate disorder from more aggressive types of PTCL. 

Results of our prospective study reaffirmed the difference of ALCL, ALK + in age distribution, 

outcomes, and clinical behavior compared to ALCL, ALK-negative, and PTCL NOS. Several 

prior studies also confirmed a higher percentage of young patients (median age 39 years) and 

a good prognosis of the disease.  We have also established a male predominance and a high 

rate of advanced disease stage, as previously reported. 32, 37, 106 

According to several studies from 70 to 90% of patients respond well for anthracycline-based 

regimens, when approximately 60-70% of patients are disease-free in 5 years. This data 

confirms a favorable outcome for this group of patients. For example, The German High-Grade 

Non-Hodgkin’s Lymphoma Study Group retrospectively analyzed 289 ALCL patients; 

between them 78 patients had ALK+ status. 3-year OS and EFS were 89,8% and 75,8%, 

respectively. 32 In 2012, the GELA group presented a retrospective analysis with a long-time 

follow-up, in which 138 patients with systemic ALCL and 46% had ALCL, ALK+ were 

included. In this study the median follow-up was 8 years. Results showed that this group of 

patients had excellent results of OS and PFS (82% and 72%, respectively).107   

Despite bright prospects in first-line treatment, up to 30-40% of ALCL, ALK+ patients undergo 

relapsed/refractory disease and belong to an unfavorable group. So, we still do not know a 

specific group of patients who will benefit from the improvement of treatment strategies.  

Regarding the consolidation in the first remission, due to good outcomes, the ASCT remains 

an option for those individuals with high risk, and IPI >2. 108 

In our analysis 5-year OS and PFS for patients with advanced-stage ALCL, ALK+ were 75% 

vs 55%, respectively. However, interesting results were received after assessing patients with 

IPI and PIT. Historically, IPI has been done for diffuse large B-cell lymphoma, while PIT has 

been proposed for PTCL. 23, 32 Our results showed an effective influence for risk group 

identification with IPI and PIT. The 5-year OS and PFS in high-risk IPI and PIT groups are 

approximately the same (Figure 4a-d) compared to those with more aggressive types, such as 

PTCL (NOS) or ALCL ALK-negative.  This data is comparable with previous results (5-year 
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FFS only 25% to 30%).107 CHOP remains the backbone of the induction regimen for different 

subtypes of PTCL; even thus different entities have distinct outcomes. Moreover, based on the 

current data we can postulate that this regiment is not satisfactory even for ALCL ALK+ 

patients with high risk IPI or PIT. Toward this end, the addition of the etoposide (CHOEP) was 

tested, although there was no benefit in OS with only a slightly improved PFS in young patients, 

despite high toxicities. 32 In our analysis, we have registered 18 patients (19%) who received 

CHOEP, without improving in OS and PFS rates, a finding may be due to the relatively small 

number of patients in our study.  

Nevertheless, multiple studies have proven a high activity in ALCL ALK + patients of novel 

agents targeting the CD30 or ALK. The phase 3 ECHELON-II study showed encouraging 

results for the treatment patients with CD30-expression PTCL, mainly in systemic ALCL in 

the combination brentuximab-vedotin with CHP (BV+CHP) vs CHOP as a first-line, with 

manageable security, without excessive toxicities. In this study, 22% of patients had diagnosis 

of ALCL, ALK +. The data showed superior results in OS and PFS in the arm of BV-CHP.65 

At the 5 years follow-up, the brenturixmab group continued to provide a superiority compared 

to CHOP, for the ALCL ALK+ subgroup and the HR was 0.4 (95% CI: 0.17-0.98).51  

To improve the inferior outcome of ALCL, ALK+, the crizotinib, a selective ALK inhibitor, 

has been introduced, demonstrating a good response value in patients with relapsed/refractory 

ALCL, ALK +. The down-regulation of BCL2, after crizotinib treatment, leading to autophagy 

and tumor cell death, confirms the ALK experiments models. Toward this end, the ALK-driven 

activation of STAT3 and PI3K signaling  supports novel regiments.  New clinical trials and the 

entry of selective STAT3 degraders are expected to shortly assess new regiments in 

refractory/relapsed patients. 109-114  

Due to the improvement in efficacy therapy is expected that occurs a growth in ASCT rate as 

consolidation, because the number of patients with overall response will growth too.  

Considering the low incidence of PTCL and its heterogenicity between subgroups diagnosis 

steps and therapeutic still a challenge. For this reason, huge studies, with high among is 

essential to improve our knowledge about this kind of lymphoproliferative diseases. 

CHOP-like regimens still the backbone of ALCL ALK+ ‘s treatment, despite its favorable 

outcomes, around 30% of patients will need a second line therapy (refractory or relapse 

patients), which makes necessary the development of more specific therapies with better long-

term response rates, preserving safety profile. 
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3.2.5 TCP 1.0: Survival outcomes of patients with extranodal natural-killer T-cell 

lymphoma: a prospective cohort study from the international T-cell Project. 115 

We did a substudy of patients with ENKTL who had been enrolled in the T-cell Project, a 

global prospective cohort study initiated in 2006 that builds on the retrospective study 

previously undertaken by the International Peripheral T-Cell Lymphoma Project Group.2 

Throughout the T-cell Project, 74 hospitals in 13 countries (Argentina, Brazil, Chile, France, 

Israel, Italy, South Korea, Slovakia, Spain, Switzerland, the UK, the USA, and Uruguay) served 

as enrolment sites. Consecutively diagnosed patients at the participating institutions, with 

newly diagnosed, previously untreated, mature T-cell or NK lymphomas according to WHO 

2001 or WHO 2008 classifications (peripheral T-cell lymphoma, not otherwise specified; 

angioimmunoblastic T-cell lymphoma; ENKTL; enteropathy-type T-cell lymphoma; 

hepatosplenic γδ T-cell lymphoma; subcutaneous panniculitis-like T-cell lymphoma; 

anaplastic large-cell lymphoma [all sub- categories]; and unclassifiable peripheral T-cell or NK 

lymphoma) were registered into the T-cell Project at initial diagnosis before initiation of 

treatment. Eligible patients were aged 18 years and older, had adequate tissue biopsies for 

diagnosis and classification by central review, and had clinical data including baseline 

information on disease staging and laboratory para-meters at diagnosis, types of treatment 

received, and follow-up for at least 5 years. Some patients were included on the basis of local 

diagnosis and central review of histology reports if centralization of samples was not possible. 

No upper age limit nor other exclusions related to performance status or other clinical 

parameters were applied. The study was done in compliance with the Declaration of Helsinki 

and approved by research ethics committees and institutional review boards at each 

participating institution. All patients provided written informed consent before study entry.  

Procedures  

The first patient was enrolled on the T-cell Project on Oct 12, 2006, and the last patient on Feb 

28, 2018, constituting a total of 1695 patients. The first patient with ENKTL was enrolled on 

Feb 15, 2007, and the last patient on May 26, 2017. The T-cell Project used a central dedicated 

database (http://www.tcellproject.org; now inactive) to store all patient data, hosted at the 

University of Modena and Reggio Emilia, Modena, Italy, which was locked for analysis on 

March 30, 2019.  

Patient registration onto the study was based on local histological diagnosis. A central panel of 

expert haemato-pathologists based at the University of Modena and Reggio Emilia 
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subsequently undertook histopathological reviews when possible, for registered patients. 

Patients were removed from the study if deemed ineligible on histology review or if consent 

was withdrawn. Staging (Ann Arbor system) and evaluation of treatment response were 

undertaken by local investigators following institutional imaging protocols at times according 

to local standard practice and following completion of first-line therapy.  

Data were collected on baseline clinical and disease characteristics, first-line treatment, and 

response evaluation, and updated with survival follow-up until database lock. Data on 

radiotherapy dose and field and Epstein-Barr viral load were not routinely collected.  

Additionally, we analyzed the ENKTL cohort according to the prognostic index of NK 

lymphoma (PINK), a prognostic index for ENKTL first published in 2016.
18 This index 

comprises four risk factors: age >60 years, stage III or IV disease, distant lymph-node 

involvement, and non-nasal type disease.
116 According to the established PINK categories, we 

stratified patients as low risk (0 factors), intermediate risk (1 factor), and high risk (≥2 factors).  

Results  

At the data cut off (March 30, 2019), 1695 patients were registered for the T-cell Project, of 

whom 1553 were eligible for analysis. Of the 74 participating centers, 40 centers from the 13 

participating countries across four continents registered patients with ENKTL for the study. Of 

the 181 cases locally registered as ENKTL, 98 (54%) underwent central pathological review. 

The diagnostic concordance of local pathological diagnosis with the international 

histopathology panel was 94% (n=92 concordant cases), with the six discordant cases deemed 

to be ineligible. For 81 (45%) registered ENKTL cases, diagnostic samples were not centralized 

and were evaluated based on the local diagnosis, with central review of the histology report. 

Two (1%) cases could not be adequately classified by central reviewers and were retained in 

the study based on local diagnosis and central review. Four cases were registered as other 

peripheral T-cell lymphoma subtypes by local pathology review and subsequently 

recategorized as ENKTL by the central review panel. In total, 166 cases (11%) of the 1553 

eligible cases were categorized as ENKTL, of which 98 (59%) were designated as nasal, and 

68 (41%) as extranasal. Figure 1 shows the study profile.  

The frequency of ENKTL among the 1553 evaluable cases was significantly higher in Asian 

countries than in Europe and the USA (54 [31%] of 175 patients vs 82 (8%) of 1053, p=0·0008), 
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with Asian cases across the T-cell Project predominantly registered in South Korea (n=118). 

Interestingly, the frequency of nasal ENKTL versus extranasal ENKTL differed across 

continents. 

The key baseline clinical characteristics of patients are shown in the table 16. As expected, 

patients with extranasal disease presented with more adverse clinical characteristics than those 

with nasal disease, particularly with regard to stage III–IV disease, involvement of more than 

one extranodal site, and high serum lactate dehydrogenase.  

Table 16. Clinical characteristics and treatment details of patients with ENKTL (n=166) 
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With a median follow-up of 44 months (IQR 20–61), we estimated a median overall survival 

of 59 months (95% CI 41–86) and a median progression-free survival of 20 months (1–39) for 

the whole ENKTL cohort (figure 9A and 9B).  

The median overall survival of patients with nasal involvement (not reached [95% CI not 

reached–not reached]) was significantly higher than that in patients with extranasal disease (18 

months [9–32]; HR 9·6 [95% CI 9·2–32·4]; p=0·019; figure 9C). In patients with nasal disease, 

overall survival at 3 years was 63% (45–77) and at 5 years was 54% (44–63). In patients with 

extranasal disease, overall survival at 3 years was 44% (27–87) and at 5 years was 34% (27–

46; figure 2C). 71 deaths were registered, comprising 43% of the evaluable cohort. 46 (65%) 

deaths were due to lymphoma. Of the remaining deaths, 9 (13%) were attributed to infection, 

3 (4%) to treatment toxicity, and 1 (1%) to a second primary malignancy. For 12 (17%) 

patients, the cause of death was not available. Median progression-free survival in patients with 

nasal disease was significantly improved compared with that of patients with extranasal disease 

(39 months [21–59]) vs 14 months [5–29]; HR 5·7 [5·1–28·9]; p=0·042; figure 9D). 

Progression-free survival at 3 years was 51% (29–69) and at 5 years was 47% (36–57) for 

patients with nasal disease, compared with 39% (19–58) and 26% (17–38) for those with 

extranasal disease (figure 9D). For the whole ENKTL cohort, the cumulative incidence of 

disease progression or relapse was 41% (33–50) at 3 years and 44% (35–52) at 5 years. The 

cumulative risk of non- relapse mortality was 9% (5–14) at 3 years and 13% (7–20%) at 5 years 

(data not shown).  

Analysis according to Ann Arbor stage revealed a median progression-free survival of 46 

months (11–81) and a median overall survival of 59 months (not estimable–not estimable) for 

patients with stage I or II ENKTL, compared with 15 months (9–20; HR 7.2 [5.4–19.9]; 

p=0.021) and 19 months (4–34; p=0.042) for those with stage III or IV disease. Notably, we 

observed significant differences in progression-free survival and overall survival between stage 

I and stage II disease (median progression-free survival, not reached [not- reached–not-

reached] vs 13 months [1–16]; HR 3.2 [0–21]; p=0.012); and median overall survival, not 

reached [not- reached–not-reached] vs 29 months [2–34]; HR 3.1 [1–62]; p=0.067). Overall 

survival at 3 years was 69% (40–81) and at 5 years was 55% (21–79) in patients with stage I 

disease, compared with 48% (17–58) and 42% (17–58) in those with stage II disease (figure 

3A and 3B). In patients with stage III–IV disease, median progression-free survival was 8 

months (3–13; vs stage I disease, HR 2.7 [2.1–14.2]) and median overall survival was 10 
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months (4–15; vs stage I disease, HR 2.9 [2.4–16.1]); overall survival at 3 years was 33% (9-

38) and at 5 years was 24% (8–29). 

 

Figure 9 A-D. Survival analyses in all patients and by ENKTL subtype  
Overall survival (A) and progression-free survival (B) in the total ENKTL cohort. Overall survival (C) 
and progression-free survival (D) by ENKTL presentation (nasal or extranasal). Log-rank p values are 

shown.  

 

From the available data, calculation of PINK score was possible in 144 cases. Of these, 34 

(24%) were classified as low-risk, 41 (28%) as intermediate-risk, and 69 (48%) as high-risk 

cases in terms of prognosis. 5-year overall survival was 54% (31–70) in patients of low risk, 

51% (21–64) in patients of intermediate risk, and 35% (10–41) in patients of high risk 

(p=0.0021; figure 10A). Progression-free survival at 5 years was 56% (29–60) in low-risk 

cases, 34% (17–49) in intermediate-risk cases, and 28% (9–34) in high-risk cases (p=0.0082; 

figure 10B). The appendix (p 45) reports the predictive value of the individual PINK variables 

with respect to 5-year overall survival and progression-free survival.  
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Figure 10 A-B. Survival analyses by PINK score  
Overall survival (A) and progression-free survival (B) according PINK score (low PINK, 0 prognostic 
factors; intermediate PINK, 1 factor; and high PINK, >2 factors). Log-rank p values are shown. PINK 

= prognostic index of natural killer lymphoma  

 

Of the 166 patients with ENKTL, treatment details were not available for 32 (19%) patients 

and a further four patients (2%) received best supportive care only; thus, 36 patients were 

excluded from treatment analyses. Of the 130 patients analyzed, 75 had nasal disease and 55 

extranasal. 73 (56%) patients underwent chemo- therapy plus radiotherapy as a first-line 

treatment (table). Among the 59 regimens incorporating L-asparaginase, the SMILE protocol 

(dexamethasone, methotrexate, ifosfamide, L-asparaginase, and etoposide), administered in 23 

(39%) patients, was the most commonly used. 14 (11%) of the 130 patients analyzed underwent 

high- dose chemotherapy with autologous stem cell support as first-line consolidation.  

In patients with early-stage (I and II) disease receiving chemotherapy alone (n=11), overall 

survival at 3 years was 12% (not estimable–not estimable) and at 5 years was 12% (not 

estimable–not estimable), compared with 70% (41–91) and 59% (31–78) in those receiving 

chemotherapy and radiotherapy (n=48; p=0.0091). In patients with advanced-stage (III and IV) 

disease receiving chemo- therapy alone (n=27), overall survival at 3 years was 24% (8–32) and 

at 5 years was 24% (7–33), compared with 66% (33–87) and 58% (39–76) in patients receiving 

chemotherapy and radiotherapy (n=27; p=0.0006). Progression-free survival at 3 years was 0% 

(not estimable–not estimable) and at 5 years was 0% (not estimable–not estimable) in early-

stage patients receiving chemotherapy alone, compared with 66% (40–87) and 53% (33–69) in 

those receiving chemotherapy and radiotherapy; the progression-free survival difference was 
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significant (log-rank p=0.0003. In patients with advanced-stage (III or IV) disease receiving 

chemotherapy alone, progression-free survival at 3 years was 14% (7–25) and at 5 years was 

0% (not estimable–not estimable), compared with 59% (31–72) and 40% (27–69) in patients 

receiving chemotherapy and radiotherapy (p=0.0009).  

We subsequently explored the effects of different chemotherapeutic regimens on survival 

outcomes in ENKTL. On analysis by treatment type, 5-year progression- free survival was 42% 

(11–64) and 5-year overall survival was 50% (32–74) in patients receiving an L-asparaginase- 

based regimen, compared with 26% (9–40) and 31% (11–58) in those receiving an 

anthracycline-based regimen, and 59% (30–77) and 66% (31–94) in those not receiving either 

drug (largely platinum-based regimens).  

Overall, a response to first-line therapy was observed in 93 (72%) of 130 patients, with 84 

(65%) patients (54 with nasal disease and 30 with extranasal disease) achieving a complete 

response and nine (7%; two with nasal disease and seven with extranasal disease) a partial 

response. In patients who achieved complete response, 5-year overall survival was 63% (48–

77; 68% [41–79] for nasal-type and 54% [38–60] for extranasal type [not shown]) and 5-year 

progression-free survival was 61% (40–74; figure 5D; 66% [40–74] for nasal-type and 46% 

[37–56] for extranasal-type [not shown]). By contrast, patients who achieved only partial 

response had notably poor outcomes: 5-year overall survival was 32% (12–39) and 5-year 

progression- free survival was not estimable (not estimable–not estimable. 

In patients with stage I or II disease, response to therapy by treatment group (chemotherapy 

alone, radiotherapy alone, and chemotherapy plus radiotherapy) was evaluable in 60 patients. 

Of these, complete remission was achieved in 1 (13%) of 8 patients receiving only 

chemotherapy, 1 (25%) of 4 patients receiving only radiotherapy, and 38 (79%) of 48 patients 

receiving chemotherapy plus radiotherapy. In patients with stage III or IV disease, we analyzed 

response to therapy in three treatment groups: L-asparaginase-based therapy, anthracycline-

based therapy, and non-anthracyline, non-asparaginase protocols. In 60 evaluable patients, 

complete remission rates were 67% (n=40), 30% (n=18), and 1% (n=2). We also did an 

exploratory analysis of response to therapy and overall survival by geographical region. 

Although no significant differences were observed, response and survival outcomes appeared 

to be superior in ENKTL patients enrolled at Asian centers (data not shown).  
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Conclusions  

To our knowledge, this Article presents the largest prospective international study of patients 

with ENKTL done to date.
116, 117 Initiated in 2006, the T-cell Project registered a total of 1695 

patients with mature T-cell and NK cell lymphomas, with 166 cases classified as ENKTL, 

comprising 11% of eligible cases in the T-cell Project cohort. Compared with the previous 

International Peripheral T-Cell Lymphoma Project, we identified notable improvements in the 

survival of patients with ENKTL, representing the largest change in clinical outcomes in the 

past decade among all of the T-cell lymphoma subtypes studied.
118 This improvement is 

possibly attributable to an evolution in clinical management, including a move away from 

anthracycline- based therapy and towards asparaginase-based and platinum-based protocols, 

and increasing use of radiation therapy. In this study, improved survival was markedly 

associated with stage I disease, a low-risk PINK score, achievement of complete remission, 

and the use of radiation therapy.  

We recognize the potential limitation in the 46% of cases that were not classified centrally, 

which were included on the basis of local pathology diagnosis alone, in line with the WHO 

pathological classification for ENKTL.
1 However, of cases centrally reviewed within the T-

cell Project, concordance was high between local and centrally assigned diagnosis. This high 

diagnostic concordance is likely to reflect the high sensitivity and specificity of Epstein-Barr 

encoding region in-situ hybridization, as the standard clinical method for diagnosis of ENKTL 

in this clinicopathological context. The registered ENKTL cases were distributed widely across 

Asia, Europe, and North and South America. Notably, cases from Europe and North America 

constituted almost half (82 [49%] of 166 cases) of the entire ENKTL cohort, compared with 

32 (24%) of 136 cases in the previous T-cell project report.
118 As expected, ENKTL cases 

represented a higher proportion of all T-cell and NK lymphoma cases in Asia, compared with 

in the USA and countries in Europe. Interestingly, for the whole ENKTL cohort, we observed 

a higher proportion of extranasal cases (68 [41%]) than previously reported in population-based 

studies (35 [26%] of 136 cases and 47 [13%] of 362); this was particularly notable in cases 

from Europe (24 [47%] of 51 European cases).117-118 Given that the T-cell Project protocol 

required participating institutions to register consecutively diagnosed patients with T-cell or 

NK lymphoma, we consider the risk of selection bias to be low. Interestingly, we noted 

differences in overall survival by geographical region, although the numbers are too small to 
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be conclusive (data not shown). Although speculative, the more frequent use of both 

radiotherapy and L-asparaginase in Asia (data not shown) might be relevant factors.  

As anticipated, patients with extranasal disease had significantly worse survival outcomes than 

those with nasal disease. Consistent with this result, advanced-stage (III and IV) disease 

conferred significantly worse outcomes over stage I and II ENKTL. However, this difference 

appeared to be explained by the favorable prognosis of stage I disease. This observation was 

unexpected, although patients with stage II disease comprised a relatively small subgroup 

(n=30; table), and only 10 patients (43%) with stage II disease received radiotherapy as part of 

first-line treatment (data not shown).The reasons for this low use of radio therapy are not clear, 

but might reflect heterogeneity within the stage II group. Furthermore, the unexpectedly poorer 

outcomes with stage II versus stage I disease highlights inherent limitations of both the Ann 

Arbor staging system for ENKTL, and the use of staging by CT imaging.  

The T-cell Project was initiated in 2006, before the incorporation of PET-CT imaging into 

lymphoma staging and response assessment criteria, and thus PET-CT might have altered the 

staging of some patients in the study. Similarly, we recognize the limitations of CT as a 

response assessment method for ENKTL, being less sensitive than PET for identifying 

extranodal disease, and acknowledge that our dataset did not capture the imaging modality (ie, 

PET-CT versus CT or MRI) used for each patient.  

In their study from the previous retrospective International Peripheral T-Cell Lymphoma 

Project, Au and colleagues reported outcomes on a large inter- national series of ENKTL cases, 

largely including patients from east Asian countries. 
118 

More than a decade after, we report 

significant improvements in progression-free survival and overall survival for both nasal and 

extranasal disease. We acknowledge that, consistent with this previous study, progression-free 

survival and overall survival were calculated from date of diagnosis rather than date of 

treatment initiation. The median overall survival reported in the retrospective Peripheral T-Cell 

Lymphoma Project series of patients with extranasal disease was 4 months, and in those with 

nasal disease was 19 months, compared with 18 months [95% CI 9–32] and not reached (not 

reached–not reached) in the present study. This magnitude of improvement exceeds that of any 

other T-cell lymphoma subtypes studied, and represents a paradigm shift in the clinical 

management of patients with ENKTL. Notable differences in patterns of treatment in the past 

decade include a large reduction in the proportion of patients receiving anthracycline-based 
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therapy and, accordingly, an increase in those receiving either platinum-based or asparaginase-

based protocols. Several prospective clinical studies have shown the prognostic value of 

asparaginase in treatment regimens for ENKTL.
116, 119, 120 However, we were unable to show a 

definitive advantage of asparaginase within treatment protocols, even in advanced-stage 

disease. This lack of apparent benefit in the present study could be confounded by a number of 

factors, including treatment selection bias and geographical variation in treatment approaches.  

The important role of radiotherapy in the management of ENKTL was highlighted by our study. 

In patients with early-stage disease, combined modality therapy with chemotherapy plus 

radiotherapy was associated with improved survival; chemotherapy alone was associated with 

poor outcomes (12% survival at 5 years). Unfortunately, further details on the radiotherapy 

dose, schedule, and anatomical field were not available in the T-cell Project database. 

Furthermore, the potential influence of different chemotherapy regimens on the effect and dose 

requirement of radiotherapy remains to be clarified. Anthracycline-based chemotherapy was 

used in a substantial proportion of patients in this study; however, reduced radiotherapy doses 

or fields might be feasible with non-anthracycline regimens, given the potential superior 

efficacy of such regimens. Interestingly, the addition of radiotherapy in patients with stage III 

or IV disease was associated with a highly significant improvement in overall survival. We 

believe such a strong abscopal effect to be unlikely in this disease, although the potential effect 

of radiation therapy on antigen presentation might be relevant in a lymphoma that expresses 

antigens encoded by Epstein-Barr virus. 121 We also recognize the potential for treatment bias, 

given that patients responsive to chemotherapy might be more likely to undergo radiation 

therapy than those with early disease progression or early mortality after diagnosis. However, 

given the apparent size of effect associated with radiotherapy, this observation warrants further 

study.  

Differentiating early-stage from advanced-stage disease is essential for both treatment planning 

and predicting treatment outcome, although outcome prediction has not been straightforward 

in ENKTL.
 122

 In 2016, the ENKTL-specific prognostic index, PINK, was described, which 

showed improved prognostic delineation in the context of non-anthracycline based therapy.116 

This score was further refined in advanced-stage disease by including EBV DNA when 

detectable in peripheral blood as an additional parameter (PINK-E).
116 We validated the PINK 

score in our international ENKTL cohort of patients treated with anthracycline-based and non- 

anthracycline-based protocols, confirming that a high-risk PINK score identifies patients with 
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a particularly poor prognosis. For these patients, investigational therapies are warranted. 

Unfortunately, longitudinal data on Epstein-Barr virus DNA values, recognized to be a useful 

monitoring tool in ENKTL, were not routinely collected in this study. 
122

 

Prospective global studies for rare malignancies such as T-cell and NK lymphomas are crucial 

to improve understanding of epidemiological and clinical factors affecting the disease course 

and to provide information on treatment patterns and survival outcomes. Such studies are 

particularly required for very rare subtypes such as ENKTL, for which treatment algorithms 

have been largely derived from small non-randomized studies in restricted geographical areas. 

Our ENKTL dataset, as a planned sub study of the T-cell Project, has both strengths and 

limitations. The prospective design, with the registering of data centrally on consecutively 

diagnosed patients with ENKTL from 40 centers in 13 countries across 4 continents, permits 

substantial insight into the clinical characteristics of ENKTL, and offers a truly international 

picture of its modern-day clinical management. Furthermore, the long follow-up of the study 

allowed for confident interpretation of survival outcomes. However, an international study of 

this size and scope is inherently limited by the granularity of data that are routinely collected 

on patients. Similarly, correlative biological studies were not feasible within the main study.  

Further therapeutic progress will require an improved understanding of the pathobiology of 

ENKTL, as a rare clinicopathological entity, to allow the development of rationally designed, 

biologically driven treatment approaches for those patients who do not respond to modern 

chemoradiation protocols. Examples of such a strategy have been reported in recent years, and 

several academic and commercial prospective studies are underway, including the T-cell 

Project 2.0, initiated in 2019 (NCT03964480). 
123,124 The complementary role of such 

prospective cohort studies, alongside interventional clinical studies, remains vital to 

understanding rare lymphomas and improving outcomes. 

3.3 COMPLETE 

COMPLETE is a prospective multicenter cohort study of patients with newly diagnosed PTCL 

in the United States. The main objectives of the study were (i) to describe patterns of care for 

patients with PTCL, and (ii) to document outcomes, identify factors influencing treatment 

decisions, determine incidence and severity of selected treatment toxicities and identify 

supportive care received. 125  
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This registry has been designed to provide information on a population of patients treated in a 

real-world setting in North America, to augment institution-based registries and to build a 

broad knowledge base for the disease. The COMPLETE registry is an observational study 

where no specific treatment is dictated in the protocol. Compared with SEER and the European 

Network of Cancer Registries, which principally focus on incidence and survival, the 

COMPLETE registry is directed at providing detailed information on patient characteristics, 

treatments, and outcomes. COMPLETE includes practitioners in all settings, including 

academic and community practices, and provides data directly to individual healthcare 

providers. This allows participating physicians to compare, confidentially, the findings from 

their individual practices to that of the aggregate dataset on an ongoing basis. So far, 499 

patients with a newly diagnosed histologically confirmed PTCL have been enrolled in 40 

academic and 15 community- based centers, and are now on continuous follow-up.  

The COMPLETE database was used for analyzing the diagnostic work-up of PTCLs in US 

clinical practice. 126-128 Baseline assessment forms were available for 489 patients, of which 

339 (69%) were available for analysis. The three most common diagnoses, accounting for two- 

thirds of all diagnoses, were PTCL-NOS, ALCL, both ALK+ and ALK–, and AITL. A mean 

of 10 markers (range: 0–21) were assessed per patient. Most patients were evaluated for 6–15 

markers. There was no difference between academic and community settings in the mean 

number of markers assessed. CD30 was assessed frequently but not uniformly in non-ALCL. 

Gene rearrangement tests were done in 43% of patients; the two most common loci tested were 

TCR gamma and TCR beta. This analysis suggests that the diagnostic work-up for PTCL in 

the United States is widely variable, often lacking important phenotypic information required 

to fully characterize the lymphoma and maximize diagnostic accuracy. 129  

One more contribution coming from the COMPLETE registry was the analysis on the role of 

autologous stem-cell transplantation (ASCT) in patients with newly diagnosed PTCL and in 

first complete remission. A total of 213 patients with PTCL achieved first complete remission, 

and 119 patients with nodal PTCL, defined as ALK− ALCL, AITL, or PTCL-NOS, were 

identified. Some 83 patients did not undergo ASCT, whereas 36 underwent consolidative 

ASCT in first complete remission. ASCT was associated with superior survival for patients 

with advanced-stage disease or intermediate-to-high IPI scores. In a multivariable analysis, 

ASCT was independently associated with improved survival. 130  
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3.4 T-CELL PROJECT 2.0 

Since the prospective T-cell Project 1.0 was started, several new findings have contributed to 

improved understanding of biological, clinical, and therapeutic aspects of PTCL. The 

identification of unique biomarkers through techniques of gene expression analysis and next 

generation sequencing significantly improved the information of the genetic/molecular 

landscape of numerous lymphoid neoplasms. This made it necessary to update the WHO 

classification. As a result, the new WHO classification of lymphoid neoplasms was published 

in 2016. 1 This revised classification incorporates new insights into the biology and genetics of 

these disorders, with the addition of new provisional entities. The most relevant changes are as 

follows: the provisional entity “nodal T-cell lymphomas with T-follicular helper phenotype” is 

an umbrella category that highlights the similarities between AITL, follicular T-cell lymphoma, 

and PTCL with TFH phenotype; ALK– ALCL has been moved from a provisional to a 

definitive entity; addition of a new provisional entity “breast implant-associated ALCL” 

distinguishes it from other cases of ALK− ALCL because of its unique presentation and clinical 

course; indolent T-cell proliferations have also been identified, warranting the addition of 

indolent T-cell lymphoproliferative disorder of the gastrointestinal tract and primary cutaneous 

acral CD8+ T-cell lymphoma as provisional entities. 38 Moreover, the introduction of new and 

more effective therapies and the availability of better technologies for disease assessment led 

the major international lymphoma clinical trials groups and cancer centers to provide updated 

patient evaluation, staging, and response criteria. 19 Despite the positive contribution of new 

information arising from a number of clinical studies in recent years, there remain a number of 

key issues to be addressed. The International T-cell non-Hodgkin’s Lymphoma Study Group 

launched T-cell Project 2.0, which adapts to changes made in diagnosis, classification, staging 

and response evaluation, in order to have a contemporary, real-time understanding of the 

evolving landscape of T-cell lymphoma biology and treatment, together with the application 

of contemporary technologies to further identify of new therapeutic targets.  

The current web platform is compliant with National Institutes of Health, Health Insurance 

Portability and Accountability Act, Code of Federal Regulations Title 21 Part 11 requirements 

and other regulatory guidelines, and guarantees a careful management of security and 

confidentiality of data. The platform allows to collect details on patient relapses/progressions 

and related treatments.  
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OBJECTIVES AND ENDPOINTS 

The designed study follows up the previous one T-Cell Lymphoma Project 1.0 and its purpose 

is to verify whether a prognostic collection of data would allow to achieve more accurate 

information to better define prognosis and to investigate on most adequate treatment strategies 

for these neoplasms. In particular, to better define the clinical relevance of the new WHO 

Classification, the role of FDG-PET in staging and response assessment, the prognosis of 

different entities, the genomic landscape of different subtypes, and to investigate on most 

adequate treatment strategies for these neoplasms in the real-world population. Moreover, from 

a molecular point of view, one key objective of the study is to estimate prospectively the 

frequency of pEBVd detection in our cohort of PTCL patients at baseline and at the end of 

initial therapy, to characterize agreement between pEBVd and EBER in tumor tissue, and to 

explore the prognostic or predictive implications of detectable pEBVd in PTCL. Finally, to 

investigate the genetics and pathogenic mechanisms of aggressive PTCLs on an international 

scale.  

Primary Endpoint is 2-year progression Free survival, while there are more Secondary 

Endpoints:  3 and 5-year Overall Survival; 3 and 5-year Progression Free Survival; Event Free 

Survival at 24 months (EFS 24); Complete Response Rate at 30 months (CR30) 

 

STUDY DESIGN 

 

This is a prospective, longitudinal, international, observational study of patients with 

histological diagnosis of Peripheral T-cell lymphoma. Eligible patients will be identified from 

sites. No study specific visit or procedure will be required as part of patient participation in the 

study. Patients will be evaluated according to the physician’s standard practice.  

While patients may receive experimental interventions in the course of their care, the Registry 

is not designed to test any specific intervention. Patients enrolled in the Registry will undergo 

routine clinical assessments and receive therapy prescribed by their treating physicians.  

After patient’s registration, diagnosis review is planned for each patient registered in the Study. 

The samples are to be sent to the Trial Office in batches, and after request of the Trial Office.  
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Study Flow-chart 
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SUBJECT SELECTION 

INCLUSION CRITERIA  

1. Previously-untreated patients with de novo diagnosis of peripheral T-cell or 

NK/T-cell lymphoma:  

 

-  T-cell large granular lymphocytic leukemia;  

-  Chronic lymphoproliferative disorder of NK cells;  

-  Aggressive NK-cell leukemia;  

-  Adult T-cell leukemia/lymphoma;  

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

-  Intestinal T-cell lymphoma;  

-  Hepatosplenic T-cell lymphoma;  

-  Subcutaneous panniculitis-like T-cell lymphoma;  

-  Peripheral T-cell lymphoma, not otherwise specified;  

-  Angioimmunoblastic T-cell lymphoma and other nodal lymphomas of T follicular 

helper cell origin;  

-  Anaplastic large cell lymphoma, ALK-positive;  

-  Anaplastic large cell lymphoma, ALK-negative;  

-  Breast implant-associated anaplastic large cell lymphoma.  

 

2. Age over 18 

3. Tissue biopsies adequate for diagnosis and classification and available for 

centralized review  

4. Clinical data including baseline information on disease localization and laboratory 

parameters at staging, features of treatment adopted and assurance of follow-up 

updating for at least 5 years are requested  

5. Written informed consent  

STATISTICAL CONSIDERATION 

Sample size  

Sample size was defined using an empirical approach, as no formal hypothesis on the final 

prognostic model is possible before study start. Sample size was calculated to define a 

prognostic score for PTCL-NOS using a Cox proportional hazard regression and considering 

Overall Survival (OS) as principal endpoint. To estimate the number of observed events we 

hypothesized that OS has a risk function which follows Weibull distribution with time 

parameter (in year) λ of 0.369 and form parameter p of 0.773, and a censored distribution with 

lambda parameter of 0.104 and form parameter of 1.393. The Weibull parameters were 
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estimated from the OS of PTCL-NOS observed from T-Cell project 1.0. After 10,000 Monte 

Carlo simulations, we calculated that with 1000 cases enrolled in 2 years and followed up for 

at least 2 years, we would observe 570 events at the end of the study. We plan to separate along 

the registration the sample in training (2/3) and external validation (1/3); 670 cases with about 

380 events and 330 cases with about 190 events will be in training and test sample, respectively. 

The test sample will be frozen until to the external validation analysis. Based on the assumption 

that to the develop a prognostic model we would need an excess of 10/15 events for each binary 

covariate with a prevalence of worst prognosis group of 20-25% (or for degree of freedom for 

continuous covariate), in these conditions it is possible to develop a model starting from about 

15-17 regressors in the training sample.
79, 80 The test sample will be used to check the 

calibration and discrimination ability of prognostic index obtained from Cox model.  

An initial estimate of primary endpoint will be performed when the follow-up of last enrolled 

patient reaches 2 years.  

It is expected that approximately 100 sites will participate in the Registry although no limit on 

site participation has been set. Both academic and community practices are expected to 

contribute patients to the Registry.  

Statistical analysis plan (SAP) 

- Descriptive analysis. Continuous variables will be summarized as median, interquartile 

distance, or mean and standard deviation. Categorical variables will be expressed as absolute 

and percentage frequencies.  

- Comparison of continuous between two or more groups. Continuous covariates will be 

compared by means of Mann-Whitney test (between two groups) or Kruskal-Wallis test 

(between more than two groups).  

- Comparison of categorical covariates between groups. Categorical covariates will be 

compared using the Fisher’s exact test or Chi2 test, if appropriate.  

- Survival analysis. The survival functions will be calculated and plotted using the Kaplan-

Meier method, and the survival rate at 3 and 5 years of follow-up will be reported with the 

estimated 95% confidence interval (95%CI, standard error from Greenwood’s formula).  
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- Covariate effect: The prognostic effect of covariate will be estimated using the Cox 

proportional hazard (PH) regression model, reported as hazard ratio (HR) with 95%CI. The 

proportionality of the hazard by means of the analysis of Schoenfeld residuals will be checked.  

- Model developing. The prognostic model will be developed following the step-by-step 

likelihood ratio test, controlled by Akaike’s information criterion (AIC) and Bayesian 

information criterion (BIC). The covariates will be selected according to statistical and clinical 

consideration.  

The model will be diagnosed graphically, evaluating the residuals influence by means of the 

analysis of the likelihood displacement as function of martingala residuals.  

- Internal validation. Will be calculated the shrinkage factor (check for overfitting) and the 

calibration of the prognostic index obtained from the Cox PH model, using bootstrap 

techniques as suggested by Harrell FE.
81 The discrimination power of the model will be 

estimated using c-Harrell and D-Royston.
83  

- External validation. The reproducibility of PI and of risk groups (risk score), obtained from 

Cox PH model, will be checked in the external sample (test sample), evaluating:  

a) The intercept and slope of PI;  

b) The discriminant power of PI and risk score in the test sample, using c-Harrell and D-

Royston.  

 

3.4.1 T-Cell Project 2.0: General aspects 

 

Since the prospective T-cell Project was started, several new findings have contributed to 

improved understanding of biological, clinical, and therapeutic aspects of PTCL. The 

identification of unique biomarkers through techniques of gene expression analysis and next-

generation sequencing significantly improved the information of the genetic/molecular 

landscape of numerous lymphoid neoplasms. This made it necessary to update the WHO 

classification. As a result, the new WHO classification of lymphoid neoplasms was published 

in 2016.1 This revised classification incorporates new insights into the biology and genetics of 
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these disorders, with the addition of new provisional entities. The most relevant changes are as 

follows: the provisional entity “nodal T-cell lymphomas with T-follicular helper phenotype” is 

an umbrella category that highlights the similarities between AITL, follicular T-cell lymphoma, 

and PTCL with TFH phenotype; ALK– ALCL has been moved from a provisional to a 

definitive entity; addition of a new provisional entity “breast implant-associated ALCL” 

distinguishes it from other cases of ALK− ALCL because of its unique presentation and clinical 

course; indolent T-cell proliferations have also been identified, warranting the addition of 

indolent T-cell lymphoproliferative disorder of the gastrointestinal tract and primary cutaneous 

acral CD8+ T-cell lymphoma as provisional entities. Moreover, the introduction of new and 

more effective therapies and the availability of better technologies for disease assessment led 

the major international lymphoma clinical trials groups and cancer centers to pro- vide updated 

patient evaluation, staging, and response criteria.19 Despite the positive contribution of new 

information arising from a number of clinical studies in recent years, there remain a number of 

key issues to be addressed. The International T-cell non-Hodgkin’s Lymphoma Study Group 

launched T-cell Project 2.0, which adapts to changes made in diagnosis, classification, staging 

and response evaluation, in order to have a contemporary, real-time understanding of the 

evolving landscape of T-cell lymphoma biology and treatment, together with the application 

of contemporary technologies to further identify of new therapeutic targets.  

By expert pathology committee were defined minimal revision criteria to provide a centralized 

review (Table 17 and table 18).  
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Table 17. Specific markers for minimal revision criteria.  

T-cell markers CD2, CD3, CD4, CD5, CD7, CD8, βF1, TCRγ/δ; optional 

but useful CD43, CD52, TH1, TH2: GATA3, TBX21 

Cytotoxic markers TIA1, granzyme B, perforin 

TFH-markers PD1, ICOS, CXCL13, CD10, SAP, CCR5, BCL6 

T-Reg markers: FoxP3 

NK-cell markers: CD16, CD56, CD57 

Activation markers: CD25, CD30 

Others: ALK, EMA, CD45, IRF4, PD-L1, TCL1, MATK, CD95, 

CD103 

Proliferation: MIB1/Ki-67 

B-cell markers: CD20, BSAP/PAX5 

Follicular dendritic cells: CD21, CD23 

Histiocytes and epithelioid 

elements: 

CD68/PG-M1 

EBV: EBER ISH 

Optional, but useful in the 

recognition of the majority of the 

nodal PTCL disorders 

TCR Beta and Gamma PCR, RHOA and IDH2  

Minimal panel: Ki-67, PAX5 and T-cell markers (CD2-CD8) in any case, to assess the 

defectivity of the phenotypic profile, which is distinctive of PTCLs. In addition, the staining 

for CD3 allows distinguishing between CD3 surface and cytoplasmic. 
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Table 18. Further and optional required markers in different PTCLs subtypes 

T-cell large granular lymphocytic leukaemia further required = CD52, TCL1 

Chronic lymphoproliferative disorder of NK 

cells  

further required = CD56, cytotoxic markers. 

Aggressive NK-cell leukaemia:  

 

further required = CD56, cytotoxic markers, 

EBER ISH 

Adult T-cell leukaemia/lymphoma:  

 

further required = CD25, FoxP3; optional but 

useful: CCR4, CD30 

Extranodal NK/T-cell lymphoma, nasal type:  further required = EBER ISH, CD56, cytotoxic 

markers; optional but useful: CD95, MATK, 

CD30 

Intestinal T-cell lymphoma:  

 

further required = βF1, TCRγ/δ, cytotoxic 

markers, CD56; optional but useful: CD30, 

CD103, MATK 

Hepatosplenic T-cell lymphoma:  further required = βF1, TCRγ/δ, CD56, cytotoxic 

markers (only TIA1+) 

Subcutaneous panniculitis-like T-cell 

lymphoma:  

further required = βF1, cytotoxic markers, CD56 

(should be negative) 

Peripheral T-cell lymphoma, not otherwise 

specified 

further required = exclusion of TFH phenotype; 

optional but useful GATA3, TBX21, CD30 and 

cytotoxic markers. At times, CD20 is aberrantly 

expressed. 

Angioimmunoblastic T-cell lymphoma and 

other nodal lymphomas of T follicular helper 

cell origin:  

 

further required = simultaneous expression of at 

least two, preferably three TFH markers, CD20, 

CD21 or CD23, EBER ISH. Optional but useful: 

CD30. 

 

Anaplastic large cell lymphoma, ALK-positive:  

further required = CD30, ALK, CD45, CD43, 

CD4, perforin, IRF4; optional but useful: further 

cytotoxic markers, PD-L1. 

Anaplastic large cell lymphoma, ALK-negative:  ditto. 

Breast implant-associated anaplastic large cell 

lymphoma:  

ditto. 
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The most recent updated data on the status of the T-cell Project 2.0 at the time of writing 

(January, 2022) revealed that more than 161 sites in 24 different countries have expressed 

interest in participating (Figure 11).  

Figure 11. Current status of TCP 2.0 

 

Currently, 102 centers received ethics committee approval by the local competent authorities 

and 839 are included (Figure 11). In less than 18 months from activation, 452 new cases have 

been registered from 65 sites active all over the world, with an accrual rate double compared 

with T-cell Project 1.0. The current web platform is compliant with National Institutes of 

Health, Health Insurance Portability and Accountability Act, Code of Federal Regulations Title 

21 Part 11 requirements and other regulatory guidelines, and guarantees a careful management 

of security and confidentiality of data. The platform allows to collect details on patient 

relapses/progressions and related treatments.  
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Figure 12. Enrolment status by country 

 

We analysed some baseline patients’ characteristics. The median age at diagnosis was 56 years 

(range 18-93). Stage III-IV had 70% of patients and 58% were males. Additionally, 20% of 

patients received auto SCT in first-line treatment as consolidation. All patients’ characteristics 

are shown in Table 19.   

As the TCP2.0 adapts to changes made in the new WHO2016 classification, additionally we 

did a preliminary analysis of patients for whom the diagnosis made by the local pathologist 

was reported in the electronic CRFs. 

Of these data, 714 patients with median age of 56 years (18-93) have been validated by the 

centralized trial office. Overall, PTCL-NOS, ALCL ALK-negative, and AITL, represent the 

most frequent subtypes, representing 31,2%, 19,2% and 13,9% of cases, respectively. 

As reported in Table 20 and Figure 13, PTCL-NOS represents the most frequent subtype 

worldwide, whereas Adult T-cell leukemia/lymphoma was more frequent in Brazil, ALCL 

ALK-negative in Australia/India, AITL and ALCL ALK-positive in North America and 

Europe. ENKTCL, nasal type was relatively frequent in Brazil and quite rare in the other Latin 

America Countries. Finally, many sub-types represent less than 5% of cases in all geographic 

areas.  
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Table 19. Baseline patients’ characteristics (N=766) 

Parameters N total N % 

Age 766 56 (18-93) 

Gender male 780 455 58 

Stage III-IV 695 488 70 

ECOG PS 

2 

3 

4 

723 111 

44 

14 

  

15 

6 

2 

B symptoms 

Fever > 38 

Night sweats 

Weight loss 

760   

191 

213 

196 

  

25 

28 

26 

Extranodal involvement 747 447 60 

BM involvement 718 187 26 

LDH > ULN 665 382 57 

Hemoglobin < 12g/dL 721 324 45 

Platelets < 150,000/mm3 718 146 20 

β2M > ULN 304 169 56 

ASCT as consolidation 548 110 20 
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Figure 13. Subtypes distribution of mature T and NK cell lymphomas according to 2016 WHO 

classification by geographic area (n=714).  

 

 

Table 20. Subtypes distribution of mature T and NK cell lymphomas according to 2016 WHO 

classification by geographic area (n=714).  
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As a diagnosis review is planned for each patient registered in the TCP 2.0, the expert 

pathologists will review the pathological material by strictly applying criteria of the most recent 

edition of the WHO2016 Classification. Since the beginning of this sub study, there were 

included 115 patients from 9 centres (Table 21). 

Table 21. Centres included in centralized pathology review sub study  

Center N° cases uploaded 

 or in progress 

Cluj Napoca-TCELL 29 

Italy (5 sites) 26 

Kiev National Cancer Instutute 25 

Buenos Aires - FUNDALEU 19 

Philadelphia_T Jefferson U 11 

Salamanca - HU 5 

TOTAL 115 

 

 

4 Conclusions  

TCLs are rightfully an orphan group of lymphoproliferative disorders that need more care. In 

addition to the opportunity to extract even more accurate information on clinical outcomes of 

different subtypes of PTCLs, prospective collection of data as proposed by T-cell Project 2.0 

may help in better define the clinical relevance of the new WHO classification, the role of 

fluorine-18-fluorodeoxyglucose positron emission tomography in staging and response 

assessment, the prognosis of different entities, the genomic landscape of different subtypes, 

and to investigate on most adequate treatment strategies for these neoplasms in the real-world 

population. Moreover, from a molecular point of view, one goal of the study is to estimate 
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prospectively the frequency of cell-free plasma EBV DNA (pEBVd) detection in our cohort of 

patients with PTCL at baseline and at the end of initial therapy, to characterize agreement 

between pEBVd and EBV-encoded RNA in tumor tissue, and to explore the prognostic or 

predictive implications of detectable pEBVd in PTCL. Finally, to investigate the genetics and 

pathogenic mechanisms of aggressive PTCLs on an international scale.  

Another important outcome is the opportunity of assessing new methods of response to therapy. 

In recent years, advances have been made in circulating tumor DNA, which can be detected 

with allele-specific polymerase chain reaction, or with next-generation sequencing techniques. 

The search for ctDNA in PTCL may be a useful analysis to assess disease response and to 

predict relapse. This approach could in the future become a new tool for routine clinical 

practice, thus assisting clinicians in ultimately better tailoring the most appropriate treatment 

to be offered to patients with PTCL.  
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