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Summary
Nodal peripheral T- cell lymphoma (PTCL) with a T follicular helper phenotype 
(PTCL- TFH) is a new type of PTCL. We aimed to define its clinical characteristics 
and prognosis compared to PTCL not otherwise specified (PTCL- NOS) and angio-
immunoblastic T- cell lymphoma (AITL). This retrospective observational study in-
cluded 175 patients diagnosed with PTCL between 2008 and 2013 in 13 Spanish sites. 
Patient diagnosis was centrally reviewed, and patients were reclassified according to 
the World Health Organization (WHO) 2016 criteria: 21 patients as PTCL- NOS, 55 
as AITL and 23 as PTCL- TFH. Median follow- up was 56.07 months (95% CI 38.7– 
73.4). Progression- free survival (PFS) and overall survival (OS) were significantly 
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I N TRODUC TION

Peripheral T- cell lymphomas (PTCL) represent a heteroge-
neous group of rare lymphoid neoplasms, historically diffi-
cult to diagnose and mostly with unfavourable prognosis.1 
Based on their clinical presentation, PTCL may be character-
ized as cutaneous, extranodal, nodal or leukaemic forms.2,3 
The most common disorders are angioimmunoblastic T 
cell lymphoma (AITL, 15%– 30%), anaplastic large cell lym-
phoma (ALCL, ~15%), extranodal natural killer (NK) cell/T 
cell lymphoma (ENKTCL, ~10%) and intestinal T cell lym-
phomas (~5%– 6%). However, up to 30% of cases not fulfill-
ing criteria for other entities remain unclassifiable and are 
referred as PTCL “not otherwise specified” (PTCL- NOS).2 
PTCL subtypes differ in morphology, immunohistochemi-
cal phenotype, gene expression profile, clinical outcome and 
response to therapies.2 Due to this complexity, the diagnosis 
and classification of PTCLs is challenging even for experi-
enced hematopathologists, who may need to refer cases for a 
centralized review to reach an accurate diagnosis.

The World Health Organization (WHO) classification 
of malignant lymphomas update in 2016 included a new 
subgroup called “nodal lymphomas of T follicular helper 
(TFH) cell origin”, an umbrella category created to highlight 
the spectrum of nodal lymphomas with a TFH phenotype, 
including three entities: (i) AITL, (ii) follicular T- cell lym-
phoma (FTCL) and (iii) nodal PTCL with a TFH phenotype 
(PTCL- TFH), all of which shared TFH- related antigens and 
recurrent genetic.4 These tumours are believed to derive 
from a distinctive subset of T helper cells that play differ-
ent roles in the germinal centre5 and have a characteristic 
phenotype and genotype.6,7 The TFH phenotype designa-
tion implies that the neoplastic cells express at least two, but 
ideally three, TFH- related antigens, including CD279/PD1, 
CD10, BCL6, CXCL13, ICOS, SAP and CCR5.

Prior to the WHO 2016 update, extensive panels of TFH 
markers— in the absence of morphological characteristics 
of AITL— were not routinely used to accurately diagnose 
all cases of PTCL. However, several nodal PTCL previously 
classified within the PTCL- NOS category have recently been 
shown to have a TFH- cell phenotype.4 Such cases are now 
classified as PTCL- TFH, but, due to the low frequency and 

its recent definition, its clinical course and prognosis are not 
well delineated.8,9 Although PCTL- TFH partially overlap 
with AITL10 because they share morphological, phenotypic 
and genetic traits (similar gene expression profile signatures 
and common mutations in TET2, DNMT3A and RHOA 
genes),11– 16 they also have distinctive features.2 Transition 
over time from one diagnosis to another in serial biopsies 
is another common feature between these two subtypes of 
T- cell lymphoma.17 Some authors have suggested that PTCL- 
TFH may constitute a tumour- cell- rich variant of AITL,18 
but further evidence about the biological and clinical char-
acteristics of PTCL- TFH is needed.

The aim of the present retrospective, observational study 
was to define the clinical characteristics and prognosis of 
this new PTCL- TFH entity compared to PTCL- NOS and 
AITL subtypes.

M ETHODS

Study design

Real- T was an observational, retrospective, multicentre study, 
in which a panel of experts conducted a central review of 
the initial diagnosis of a large series of patients with PTCL 
through phenotypic analysis of archived tumour samples.19 
Enrolment started in September 2015, and cases were col-
lected from September 2015 to January 2016. A total of 175 
patients diagnosed with PTCL between 2008 and 2013 in 
13 Spanish centres were included in the study. Data analysis 
was carried out between February and April 2016. The study 
(TAK- HEM- 2015- 01) was classified as an Observational Study 
by the Spanish Agency of Medicines and Health Products 
(AEMPS) in February 2015 and was approved in April 
2015 by an accredited Clinical Research Ethics Committee 
in Spain, according to the applicable Spanish legislation 
(Order SAS/3470/2009). The study was conducted in accord-
ance with the International Conference on Harmonization 
Guidelines on Good Clinical Practice and the Declaration of 
Helsinki.20,21 For this study, the Ethics Committee approved 
a patient information sheet and informed consent. This in-
formed consent was obtained in writing from each patient 

higher in patients with PTCL- TFH than in those with PTCL- NOS and AITL (PFS, 
24.6 months vs. 4.6 and 7.8 months, respectively, p = 0.002; OS, 52.6 months vs. 10.0 
and 19.3 months, respectively, p < 0.001). Histological diagnosis maintained an inde-
pendent influence on both PFS (hazard ratio [HR] 4.1 vs. PTCL- NOS, p = 0.008; HR 
2.6 vs. AITL, p = 0.047) and OS (HR 5.7 vs. PTCL- NOS, p = 0.004; HR 2.6 vs. AITL, 
p = 0.096), regardless of the International Prognostic Index. These results suggest 
that PTCL- TFH could have more favourable features and prognosis than the other 
PTCL subtypes, although larger series are needed to corroborate these findings.

K E Y W O R D S
nodal peripheral T- cell lymphoma with a T- follicular helper phenotype, peripheral T- cell lymphoma, 
T- follicular helper cells
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(alive patients) prior to their participation in the study. The 
Ethics Committee approves the exemption from obtaining 
consent, when obtaining such consent is not possible or rep-
resents an unreasonable effort (deceased patients), and when 
encoded data are processed, in accordance with Spanish leg-
islation Order SAS/3470/2009 and Royal Decree 1716/20114. 
The study protocol was approved by the ethics committee of 
each one of the participating sites.

The main objective of the Real- T study was to assess the 
distribution of PTCL subtypes by reanalysis and reclassi-
fication of the tumour samples by a committee of experts, 
consisting of three independent hematopathologists, ac-
cording to the WHO 2016 classification of lymphoid neo-
plasms. Data presented here is a subanalysis of the Real- T 
study that aims to define the clinical characteristics and 
prognosis of the new PTCL- TFH entity compared to 
PTCL- NOS and AITL.

Study population

Patients were eligible for enrolment in the Real- T study if they 
were diagnosed with nodal or extranodal PTCL in the 6- year 
period between 1 January 2008 and 31 December 2013, with 
available paraffin- embedded biopsy specimens from the 
initial diagnosis. Histologically confirmed PTCL subtypes 
allowed in the study, according to the WHO 2008 classifica-
tion of lymphoid neoplasms,22 were: extranodal NK- cell/T- 
cell lymphoma, nasal type; enteropathy- associated T- cell 
lymphoma; hepatosplenic T- cell lymphoma; PTCL- NOS; 
AITL; anaplastic lymphoma kinase (ALK)- positive ALCL 
(ALK+ ALCL) or ALK- negative ALCL (ALK− ALCL). Patients 
lacking clinical history (lost, empty or not recoverable) were 
excluded. Candidate patients were identified by the investi-
gators in their respective case databases to confirm the origi-
nal PTCL diagnosis. The original tumour biopsies and the 
archived histological preparations were transferred anony-
mously to the central laboratory for review of the initial di-
agnosis by the expert committee. Data on the information 
retrieved is shown in Supplementary Materials.

Central review of tumour samples

The expert committee, comprised of three independent ref-
erent hematopathologists from different healthcare centres 
(Socorro M. Rodríguez- Pinilla, Fina Climent and Miguel 
A. Piris), simultaneously reviewed all PTCL specimens at 
the Pathology Department of the Hospital Universitario 
Fundación Jiménez Díaz (Madrid, Spain) and re- classified 
or updated them into subtypes according to the WHO 2016 
criteria.4 Immunohistochemical staining procedures are de-
scribed in Supplementary Materials. For the present study, we 
selected patients reclassified in one of the following categories: 
(i) PTCL- NOS, (ii) AITL and (iii) nodal PTCL with a TFH 
phenotype.23,24 Diagnosis of nodal PTCL with a TFH phe-
notype was based on lacking of typical AITL features, such 

as polymorphous histology, follicular dendritic cell hyperpla-
sia, increase in epithelioid venules, together with the positive 
expression (≥10%) of at least two TFH markers9 among the 
following: PD1, BCL6, CD10 and ICOS. CD30 was considered 
positive with expression in ≥10% tumour cells while the in-
tensity of staining was estimated visually and scored as no 
expression (negative), weak, moderate and strong.

Statistical analysis

Categorical variables were reported as percentages and ana-
lysed using binomial regression. Continuous variables were 
reported as mean ± standard deviation or median (range). 
Follow- up was calculated based on overall observation time, 
on censoring times for surviving patients, and on reserve 
censoring by Kaplan– Meier curve analysis.25,26 Time- to- 
event analyses (overall survival [OS] defined as the dura-
tion of patient survival from the time of treatment initiation; 
Progression- free survival (PFS) defined as the time from 
treatment initiation until disease progression or death) were 
performed using the Kaplan– Meier method and the log- rank 
test. Estimated mean with a 95% confidence interval (95% CI) 
was used when the median value was not reached. The Cox 
proportional hazards model allowed the assessment of the po-
tential prognostic covariates for OS and PFS. Univariate and 
multivariate analyses are reported using hazard ratios (HRs) 
with 95% CIs. Factors with p ≤ 0.1 in univariate analyses were 
included in the multivariate analyses using two approaches: 
firstly, excluding potential confounding factors that were al-
ready included in further variables, i.e., ECOG PS for the IPI 
score or bone marrow disease for the PIT score and, secondly, 
by excluding the IPI and PIT scores. Differences were consid-
ered statistically significant at p < 0.05. All analyses were per-
formed using the Statistical Package for the Social Sciences 
(SPSS), version 22.0 (SPSS, Inc., IBM Corp.).

R E SU LTS

Centralized review of tumour samples

A total of 175 archived tumour samples from 175 patients 
diagnosed with PTCL were reviewed by the expert com-
mittee. Overall, 99 were reclassified according to the WHO 
2016 diagnostic criteria into one of the following three PTCL 
subtypes: (i) PTCL- NOS (n = 21), (ii) AITL (n = 55) and (iii) 
PTCL- TFH (n = 23).

Agreement between local and centralized diagnosis is 
shown in Table 1. Of the 54 patients with an initial diagnosis 
of PTCL- NOS, it was confirmed in only 17 of them, while 19 
patients were reclassified as PTCL- TFH and 7 as AITL. In 
contrast, the initial diagnosis of AITL was confirmed in the 
majority of the samples reviewed, 47 out of 54. All PTCL- 
TFH cases were positive for ICOS and all but four cases were 
also positive for PD1. In contrast, only 44% of cases were 
positive for three TFH markers (Table 2).
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Patients

Baseline patient characteristics are shown in Table  3 for 
the whole study population and in Table  4 for patients 
with PTCL- TFH. Patients diagnosed with PTCL- TFH were 

younger than patients with PTCL- NOS and AITL. In ad-
dition, patients with PTCL- TFH had a lower- risk profile of 
baseline characteristics than those diagnosed with PTCL- 
NOS or AITL: fewer patients with PTCL- TFH presented 
with advanced stage (Ann Arbor classification) or ECOG 

T A B L E  1  Agreement between local and centralized diagnosis in the overall series (n = 175).

Local diagnosis

Diagnosis according to centralized review committee (WHO 2016)

PTCL- NOS (n = 21) AITL (n = 55) PTCL- TFH (n = 23)
Other diagnosis 
(n = 76)

Peripheral T- cell lymphoma, not otherwise specified 
(n = 54), n (%)a

17 (31.5) 7 (13.0) 19 (35.2) 11 (20.4)

Angioimmunoblastic T- cell lymphoma (n = 54), n (%) 1 (1.9) 47 (87.0) 2 (3.7) 4 (7.4)

Follicular variant of peripheral T- cell lymphoma 
(n = 1), n (%)

0 (0.0) 1 (1.8) 0 (0.0) 0 (0.0)

Anaplastic large cell lymphoma, ALK- negative 
(n = 19), n (%)

2 (10.5) 0 (0.0) 2 (10.5) 15 (78.9)

Not specified (n = 1), n (%) 1 (100.0) 0 (0.0) 0 (0.0) 0 (0.0)

Other subtypes (n = 46), n (%) 0 (0.0) 0 (0.0) 0 (0.0) 46 (100.0)

Total (n = 175), n (%) 21 (12.0) 55 (31.4) 23 (13.1) 76 (43.4)

Abbreviations: AITL, angioimmunoblastic T- cell lymphoma; ALK, anaplastic lymphoma kinase; PTCL- NOS, peripheral T- cell lymphoma, not otherwise specified; PTCL- 
TFH, nodal peripheral T- cell lymphoma with a T follicular helper phenotype; WHO 2016, the 2016 revision of the World Health Organization classification of lymphoid 
neoplasms.
aPercentage calculated with respect to the total number of patients for whom data about centralized expert review were available.

T A B L E  2  Immunohistochemical profile of patients with PTCL- TFH phenotype (n = 23).

Case number CD3 CD4 ICOS PD1 CD10 BCL6 EBER

1 Positive Positive Positive Positive Negative Positive Negative

2 Positive Positive Positive Negative Negative Positive Positive

3 Positive Positive Positive Positive Negative Positive Negative

4 Positive Positive Positive Positive Negative Negative Negative

5 Positive Positive Positive Positive Negative Negative Positive

6 Positive Positive Positive Positive Negative Positive Negative

7 Positive Positive Positive Negative Positive Positive Negative

8 Positive Positive Positive Positive Negative Positive Negative

9 Positive Positive Positive Positive Negative Positive Positive

10 Positive Positive Positive Negative Positive Negative Negative

11 Positive Positive Positive Positive Negative Negative Positive

12 Positive Positive Positive Positive Negative Negative Negative

13 Positive Positive Positive Positive Negative Positive Negative

14 Positive Positive Positive Positive Negative Negative Negative

15 Positive Positive Positive Positive Negative Negative Positive

16 Positive Positive Positive Positive Negative Negative Positive

17 Positive Positive Positive Positive Positive Negative Negative

18 Positive Positive Positive Positive Negative Negative Negative

19 Positive Positive Positive Positive Positive Negative Negative

20 Positive Positive Positive Positive Positive Positive Positive

21 Positive Positive Positive Positive Negative Negative Positive

22 Positive Positive Positive Positive Negative Negative Negative

23 Positive Positive Positive Negative Positive Negative Negative

Note: Markers were considered positive with expression in ≥10% of tumour cells.
Abbreviation: PTCL- TFH, nodal peripheral T- cell lymphoma with a T follicular helper phenotype.
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2– 4. The low- risk profile of PTCL- TFH patients, compared 
to PTCL- NOS and AITL, was additionally reflected in the 
IPI and PIT, as shown in Table 2. No significant differences 
were found between the three PTCL diagnoses in CD30 ex-
pression, neither in the median intensity (p = 0.206) nor in 
the percentage of CD30 positive cells (≥10%) (p = 0.177).

Treatment and response to treatment

No significant differences were found between the three 
groups of patients regarding the first- line treatment received, 

as shown in Table 3. The majority of patients received CHOP 
(cyclophosphamide, vincristine, doxorubicin and pred-
nisone) or CHOP- like regimens, regardless of the diagnosis 
(p = 0.592). A significantly higher number of patients in the 
PTCL- TFH group underwent autologous haematopoietic 
stem cell transplant (auto- HSCT) (n = 9, 39.1%), compared 
to PTCL- NOS (n = 2, 9.5%) and AITL (n = 4, 7.3%) groups 
(p = 0.004), the vast majority in the context of first remission 
(seven out of nine patients).

Response rates after first- line chemotherapy are shown 
in Table  5. Complete response rates were lower in the 
PTCL- NOS subgroup, without however reaching statistical 

T A B L E  3  Patient baseline characteristics and treatments received.

Characteristics PTCL- NOS (n = 21) AITL (n = 55) PTCL- TFH (n = 23) Total (n = 99) p- Value

Age, median (range) 73.5 (41.6– 89.5) 75.4 (38.2– 94.1) 61.4 (33.7– 81.8) 72.1 (33.7– 94.1) 0.003a

Sex, male, n (%) 14 (66.7) 34 (61.8) 14 (60.9) 62 (62.6) 0.908b

Ann Arbor stage, n (%)

I– II 3 (14.3) 6 (10.9) 6 (26.1) 15 (15.2) 0.149b

III– IV 18 (85.7) 48 (87.3) 15 (65.2) 81 (81.8)

Not available/unknown 0 (0.0) 1 (1.8) 2 (8.7) 3 (3.0)

ECOG 2– 4, n (%) 4 (26.7) 19 (47.5) 1 (6.3) 24 (33.8) 0.007c

CD30 expression, median (range) 5.0 (0.0– 90.0) 10.0 (1.0– 60.0) 5.0 (0.0– 100.0) 10.0 (0.0– 100.0) 0.206a

CD30 expression (≥1%), n (%) 7 (43.8) 31 (62.0) 9 (40.9) 44 (53.4) 0.177b

IPId, n (%)

Low risk (0– 1 points) 2 (25.4) 6 (15.4) 8 (53.3) 16 (23.9) 0.068c

Intermediate risk (2– 3 points) 6 (46.2) 18 (46.2) 5 (33.3) 29 (43.3)

High risk (4– 5 points) 5 (38.5) 15 (38.5) 2 (13.3) 22 (32.8)

Total 13 (100.0) 39 (100.0) 15 (100.0) 67 (100.0)

PITd, n (%)

0– 1 Adverse factors 4 (30.8) 11 (32.4) 11 (73.3) 26 (41.9) 0.023c

2– 4 Adverse factors 9 (69.2) 23 (67.6) 4 (26.7) 36 (58.1)

Total 13 (100.0) 34 (100.0) 15 (100.0) 62 (100.0)

First- line treatment, n (%)

CHOP or CHOP- like 12 (57.1) 42 (76.4) 17 (73.9) 71 (71.7) 0.592c

Others 6 (28.6)e 10 (18.2)f 5 (21.7)g 21 (21.2)

Did not receive treatment 2 (9.5) 2 (3.6) 1 (4.3) 5 (5.1)

Not available/unknown 1 (4.8) 1 (1.8) 0 (0.0) 2 (2.0)

Auto- HSCT, n (%) 2 (9.52) 4 (7.27) 9 (39.13) 15 (15.15) 0.004c

Allo- HSCT, n (%) 0 (0.00) 2 (3.64) 1 (4.35) 3 (3.03) 0.874c

Abbreviations: AITL, angioimmunoblastic T- cell lymphoma; ECOG, Eastern Cooperative Oncology Group scale; HSCT, haematopoietic stem cell transplant; IPI, 
International Prognostic Index; PIT, Prognostic Index for T- cell lymphoma; PTCL, peripheral T cell lymphoma; PTCL- NOS, PTCL not otherwise specified; PTCL TFH, 
PTCL with a T follicular helper phenotype.
aKruskal– Wallis test.
bChi- square test.
cFisher's exact test.
dIPI and PIT were only calculated in those patients with available data for all the analysed variables (i.e. age, disease stage, LDH levels, ECOG and extranodal involvement for 
IPI; age, performance status, LDH levels, and bone marrow involvement for PIT).
eGEMOX (gemcitabine and oxaliplatin) (n = 2); VMP (bortezomib, melphalan, and prednisone) (n = 1); SMILE (steroid, methotrexate, ifosfamide, l- asparaginase, and 
etoposide) (n = 1); CEP (lomustine, etoposide, and prednisone) (n = 1); bexarotene + PUVA (psoralen + UVA) + IFN (n = 1).
fCVP (cyclophosphamide, vincristine, and prednisone) (n = 4); steroids (n = 3); GEMOX (n = 2); cyclophosphamide + prednisone (n = 1).
gCyclophosphamide + prednisone (n = 2); CHOP (cyclophosphamide, vincristine, doxorubicin, and prednisone) + ESHAP (etoposide, cisplatin, methylprednisolone, and 
cytarabine) (n = 1); bexarotene + phototherapy (n = 1); steroids (n = 1).
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significance, a result probably due to the low number of 
patients.

Survival

With a median follow- up of 56.07 months (95% CI 38.7– 
73.4), both PFS and OS estimated by Kaplan– Meier using 
the reverse censoring method, were significantly higher 
in patients diagnosed with PTCL- TFH than in those with 
PTCL- NOS or AITL. The median PFS was 24.6 months (95% 
CI 15.2– 34.1) in patients diagnosed with PTCL- TFH, while 
it only reached 4.6 (95% CI 1.9– 7.3) and 7.8 (95% CI 3.8– 11.8) 
months in patients with PTCL- NOS or AITL, respectively 
(p = 0.002) (Figure 1A). Likewise, a significantly higher me-
dian OS was achieved in patients with PTCL- TFH than in 
the other two groups, 52.6 months (95% CI NE– NE) versus 
10.0 (95% CI 0.9– 19.2) and 19.3 (95% CI 4.2– 34.4) months, 
respectively (p < 0.001) (Figure 1B).

Prognostic factors for survival

Using univariate Cox regression models, it was shown that 
PTCL- TFH diagnosis was a favourable prognostic factor for 
PFS and OS compared to PTCL- NOS diagnosis, and there 
was a positive trend towards better prognosis when com-
pared to AITL. Considering the PFS and OS of patients with 
PTCL- TFH as the reference category, the HRs for PFS in pa-
tients with PTCL- NOS and AITL were 3.2 (95% CI 1.6– 6.4, 
p = 0.001) and 1.6 (95% CI 0.8– 2.8, p = 0.158), respectively, 
and for OS, 4.7 (95% CI 2.2– 3.9, p < 0.001) and 1.9 (95% CI 
1.0– 1.7, p = 0.069), respectively. In these univariate analyses, 
poor PFS or OS were significantly associated with advanced 
stage disease (stages III– IV according to Ann Arbor classi-
fication), number of extranodal sites involved (>1 site), poor 
performance status (ECOG PS 2– 4), increased lactate dehy-
drogenase levels, and IPI and PIT scores (Tables S2 and S3).

Multivariate Cox regression models revealed that the 
histological diagnosis maintained its influence on both PFS 
and OS independently from the IPI considered as an index 
(shown in Table 6), and from the individual variables of the 
IPI and PIT (Table S4).

DISCUSSION

It has been recognized that a subset of PTCL cases classified 
as PTCL- NOS show a TFH cell phenotype, and currently it is 
recommended to classify them as nodal PTCL- TFH. The in-
clusion of the new category in the updated WHO 2016 clas-
sification has mandated the analysis of TFH- specific marker 
expression for accurate diagnosis of PTCL, which could be 
relevant for the management of these patients, particularly 
in the era of personalized medicine. Due to its low frequency 
and recent definition, knowledge about the clinical course 
and prognosis of this new PTCL- TFH category remains lim-
ited. To gain insight into its real incidence and characteris-
tics, a cohort of 175 archived tumour samples from patients 
locally diagnosed with PTCL were centrally reanalysed and 
eventually reclassified by a committee of experts, following 
the revised WHO 2016 criteria. Remarkably, we found that 
up to 68.5% of PTCL- NOS cases were reclassified, 35% as 
PTCL- TFH and 13% as AITL. Although it is generally ac-
cepted that the incidence of PTCL have profound geographic 
variations,27 our results suggest an incidence for PTCL- TFH 
around 45% of all nodal and extranodal PTCL subtypes (ex-
cluding cutaneous and leukaemic subtypes).

Information on the real incidence of PTCL- TFH is scarce. 
Recently, Basha et al.28 reported results from a study evaluat-
ing the utility of a panel of TFH markers similar to the ones 
used in our study (CD10, BCL6, PD- 1, CXCL13 and ICOS) 
for the identification of TFH phenotype in archived samples 
of AITL (n = 22) and PTCL- NOS (n = 29) cases. It was shown 
that, using the minimum WHO 2016 criteria of expression 
of two TFH markers, as much as 41% of all PTCL- NOS cases 
(12 out of 29), 56% when analysing only nodal cases (10 out of 
18), were reclassified as PTCL- TFH, a percentage similar to 
that found in our study, although CXCL13 was not included 
in our panel. However, if the 3- marker benchmark was used, 
only one case (3%) would be reclassified to PTCL- TFH. 
Furthermore, if ICOS was excluded from the panel, only 3% 
and 0% of cases would be reclassified to PTCL- TFH using 
the 2-  and 3- marker threshold, respectively.28 Similarly, in 
our series, all PTCL- TFH cases were positive for ICOS and 
all but four cases were also positive for PD1. In contrast, only 
44% of cases were positive for three TFH markers (Table 2). 
These results highlight the importance of the TFH markers 

T A B L E  5  Response rates after first- line chemotherapy.

Best response, n (%) PTCL- NOS (n = 21) AITL (n = 55) PTCL- TFH (n = 23) Total (n = 99) p- Valuea

Complete response (CR) 2 (9.5) 23 (41.8) 9 (39.1) 34 (34.3) 0.592

Partial response (PR) 7 (33.3) 14 (25.5) 6 (26.1) 27 (27.3)

Stable disease (SD) 2 (9.5) 5 (9.1) 2 (8.7) 9 (9.1)

Progressive disease (PD) 5 (23.8) 9 (16.4) 4 (17.4) 18 (18.2)

Not available/unknown 3 (14.3) 2 (3.6) 1 (4.3) 6 (6.1)

Not applicable (no first- line treatment) 2 (9.5) 2 (3.6) 1 (4.3) 5 (5.1)

Abbreviations: AITL, angioimmunoblastic T- cell lymphoma; PTCL, peripheral T cell lymphoma; PTCL- NOS, PTCL not otherwise specified; PTCL TFH, PTCL with a T 
follicular helper phenotype.
aFisher's exact test.
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F I G U R E  1  Progression free survival (A) and overall survival (B) curves. 1Estimated by Kaplan– Meier using the reverse censoring method; 
2Long- Rank test; 395% CI could not be calculated in this group due to the small sample size (mean OS was 53.1 months [95% CI 36.7– 69.5]). Analysis 
performed on patients with available OS data (A) or PFS data (B). AITL, angioimmunoblastic T- cell lymphoma; ALK, anaplastic lymphoma kinase; OS, 
overall survival; PFS, progression- free survival; PTCL- NOS, peripheral T- cell lymphoma, not otherwise specified; PTCL- TFH, nodal peripheral T- cell 
lymphoma with a T follicular helper phenotype. 
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selected as well as the number of positive markers when di-
agnosing PTCL. Molecular profiling has been shown to be a 
useful and applicable tool, beyond the field of this research, 
in the classification and prognostication of nodal PTCL.29– 31

Although, in general, T- cell lymphomas have a very poor 
prognosis,32,33 the results of our study suggest that patients 
with PTCL- TFH might have more favourable baseline 
prognostic features and better outcomes than those with 
AITL or PTCL- NOS. Compared to the two other groups, 
they were found to be younger, to have better performance 
status and commonly have low- risk IPI and PIT scores. 
Relapse rate after standard first- line chemotherapy was sig-
nificantly lower among patients with PTCL- TFH, leading 
to better PFS and OS independent from other prognostic 
factors. To our knowledge, this finding had not been previ-
ously reported.

In fact, very few studies have investigated the clinical 
differences among the PTCL- TFH, AITL and PTCL- NOS. 
Suzuki et al.34 have recently reported in abstract form the 
results from research conducted in 166 cases of PTCL diag-
nosed at Kurume University, Japan, including AITL (n = 45), 
PTCL- TFH (n = 63) and PTCL- NOS (n = 58). In contrast to 
our results, the Japanese group did not observe significant 
differences in clinical findings or survival between PTCL 
subtypes. The diverging conclusions between the two stud-
ies must be interpreted with caution since the populations 
included in the studies might not be entirely comparable. 
Pronounced differences have been observed in the incidence, 
proportions of PTCL subtypes and survival between racial/
ethnic groups, which may explain, at least in part, these 
discrepancies.35– 38 Furthermore, unlike the Japanese study, 
ours is multicentre and includes a centralized review of the 
histology by an expert committee. In another retrospective 
study from the LYSA group which included centralized re-
view of 94 AITL and 16 PTCL- TFH cases, Dobay et al.8 did 
not find significant differences in clinical features and out-
comes between both groups. In contrast, Kurita et al anal-
ysed the clinicopathologic features of patients with Lennert 
lymphoma (n = 26) and AITL (n = 42) and found that, as 

compared with AITL, TFH cell marker- positive Lennert 
lymphoma was associated with significantly lower frequen-
cies of B symptoms, skin rash and high- intermediate- risk or 
high- risk IPI values, although the prognosis did not differ 
significantly between both groups.39 Given the scarcity of 
studies carried out in this context, the low number of pa-
tients included with PTCL- TFH subtype and the discrepan-
cies in the results, new studies with larger series of patients 
are needed.

Due to the relatively low incidence of PTCL, high- level 
evidence from randomized clinical trials or a disease ratio-
nale to help define the optimal first- line treatment for these 
patients is lacking. Instead, therapeutic strategies commonly 
used in aggressive B- cell lymphomas, such as CHOP or 
CHOP- like chemotherapy, have been adopted for first- line 
PTCL treatment, which is associated with a high failure rate 
and frequent relapses (Refs [40, 41] and references therein). 
To overcome the dismal outcome seen in this patient popu-
lation, intensive strategies such as auto- HSCT are frequently 
used as consolidation of first remission42– 46 although ran-
domized trials are lacking and the precise role of auto- HSCT 
for PTCLs in front- line settings remains unknown. In our 
study, significantly more patients in the PTCL- TFH group 
underwent auto- HSCT, most of them after first remission, 
more likely reflecting the better treatment responsiveness 
and more favourable prognostic features of PTCL- TFH com-
pared to the other two relevant subtypes.

Our study has several strengths, the most important 
of which concerns the centralized review of histologi-
cally confirmed PTCL cases by an expert committee and 
the relatively long clinical follow- up of almost 5 years. 
However, it has also some limitations such as the retro-
spective nature of the study and the relatively small sam-
ple size that inevitably led to a small number of patients 
in each diagnostic group. Also, it is important to point 
out that the Clinical Advisory Committee has recently 
published the International Consensus Classification of 
Mature Lymphoid Neoplasms,47 in which they recom-
mend the use of a 5- marker panel for establishing the 

T A B L E  6  Multivariate Cox regression model for PFS and OS.

Variable

PFS (n = 62) OS (n = 67)

N HR for PFS (95% CI) p- Value N HR for OS (95% CI) p- Value

Diagnosis by centralized review committee

PTCL- TFHa 14 - - 15 - - 

PTCL- NOS 13 4.1 (1.4– 11.5) 0.008 13 5.7 (1.7– 18.8) 0.004

AITL 35 2.6 (1.0– 6.5) 0.047 39 2.6 (0.9– 7.7) 0.096

IPI

Low- intermediate risk 
(0– 1)a

15 - - 16 - - 

Intermediate risk (2– 3) 26 1.0 (0.4– 2.5) 0.945 29 1.2 (0.4– 3.1) 0.748

High risk (4– 5) 21 2.7 (1.1– 6.5) 0.031 22 3.3 (1.3– 8.7) 0.015

Abbreviations: AITL, angioimmunoblastic T- cell lymphoma; IPI, International Prognostic Index; OS, overall survival; PFS, progression- free survival; PTCL, peripheral T cell 
lymphoma; PTCL- NOS, PTCL not otherwise specified; PTCL- TFH, PTCL with a T follicular helper phenotype.
aReference categories.
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TFH immunophenotype. Since we used the WHO 2016 
classification of lymphoid neoplasms, the expression of at 
least two phenotypic markers was utilized in our study. 
Thus, in our re- classification, there is a chance that we 
are missing some TFH cases that would be probably found 
if using a 5- marker panel. Another point to consider is 
that, although there is a trend towards a better prognosis 
for PTCL- TFH when compared to AITL, no statistically 
significant differences were found for OS or PFS, probably 
due to the small sample size. Larger series should be con-
ducted to validate these results. Finally, our study did not 
include a genetic analysis to help in the characterization of 
the different PTCL phenotypes. Recently published clas-
sifications recognize the importance of gene expression 
signature and mutation profiles in the characterization 
of TFH,47,48 therefore this kind of analysis should be per-
formed in future studies.

In conclusion, our study supports the existence of the 
PTCL- TFH subtype, with discrete clinical characteristics 
compared to the PTCL- NOS and AITL subtypes. After re-
classifying patients according to the WHO 2016 criteria, we 
found that patients with PTCL- TFH presented with more 
favourable prognostic factors as well as improved clinical 
outcomes, including higher PFS and OS, than patients with 
either PTCL- NOS or AITL. New studies with larger series 
should be performed in order to corroborate the findings re-
ported in this study.
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