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ABSTRACT

Peripheral T-cell lymphomas (PTCLs) are a heterogeneous group of
lymphoproliferative disorders arising from mature T cells, accounting
for about 10% of non-Hodgkin lymphomas. PTCL-not otherwise
specified is the most common subtype, followed by angioimmuno-
blastic T-cell lymphoma, anaplastic large cell lymphoma, anaplastic
lymphoma kinase–positive, anaplastic large cell lymphoma, anaplas-
tic lymphoma kinase–negative, and enteropathy-associated T-cell
lymphoma. This discussion section focuses on the diagnosis and
treatment of PTCLs as outlined in the NCCN Guidelines for T-Cell
Lymphomas.
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.

Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) are a statement of evidence and consensus of the
authors regarding their views of currently accepted approaches
to treatment. Any clinician seeking to apply or consult the NCCN
Guidelines is expected to use independent medical judgment in
the context of individual clinical circumstances to determine any
patient’s care or treatment. The National Comprehensive Cancer
Network® (NCCN®) makes no representations or warranties of
any kind regarding their content, use, or application anddisclaims
any responsibility for their application or use in anyway.

The complete NCCN Guidelines for T-Cell Lymphomas are
not printed in this issue of JNCCN but can be accessed
online at NCCN.org.

© National Comprehensive Cancer Network, Inc. 2022. All
rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
Peripheral T-cell lymphomas (PTCLs) are a heteroge-
neous group of lymphoproliferative disorders arising
from mature T-cells, accounting for about 10% of non-
Hodgkin lymphomas (NHLs).1 PTCL-not otherwise speci-
fied (PTCL-NOS; 26%) is the most common subtype, fol-
lowed by angioimmunoblastic T-cell lymphoma (AITL;
19%), anaplastic large cell lymphoma (ALCL), anaplastic
lymphoma kinase (ALK)-positive (7%), ALCL, ALK-nega-
tive (6%), and enteropathy-associated T-cell lymphoma
(EATL;,5%).2 In the 2017 WHO classification, nodal PTCL
with T-follicular helper (TFH) phenotype (PTCL,TFH) and
follicular T-cell lymphoma (FTCL) are also included as
provisional entities of TFH origin (which were previously
classified as PTCL-NOS).3

PTCL-NOS most often involves nodal sites; however,
many patients present with extranodal involvement,
including the liver, bone marrow, gastrointestinal tract,
and skin. PTCL-NOS is associated with poorer overall sur-
vival (OS) and event-free survival (EFS) rates compared
with aggressive B-cell lymphomas.4,5 Gene expression pro-
filing studies and immunohistochemistry (IHC) algorithms
have identified 2 major molecular subgroups of PTCL-
NOS (characterized by high expression of either GATA3 or
TBX21).6–9 In a multivariate analysis, a high international

prognostic index (IPI) score and PTCL-GATA3 subtype
identified by IHC were independently associated with
poor OS.9 The 2017 WHO classification also recognizes the
clinical significance of GATA3 and TBX21 expression in
PTCL-NOS subtypes.3

AITL is the classic form of the TFH phenotype, usually
presents with generalized lymphadenopathy, and is often
with associated hypergammaglobulinemia, hepatomegaly
or splenomegaly, eosinophilia, skin rash, and fever.10 AITL
is also characterized by the frequent presence of Epstein-
Barr virus (EBV)-positive B cells and cases of coexistent
EBV1DLBCL are reported.10–12 AITL occurs mainly in older
patients, and the prognosis is similar to PTCL-NOS.5,13

ALCL is a CD30-expressing subtype that accounts for
fewer than 5% of all cases of NHL. There are now 4 dis-
tinctly recognized subtypes of ALCL: systemic ALCL,
ALK-positive; systemic ALCL, ALK-negative; breast
implant-associated ALCL (BIA-ALCL), and primary cuta-
neous ALCL. ALCL, ALK-positive is most common in chil-
dren and young adults and is characterized by the
overexpression of ALK-1 protein, resulting from a chro-
mosomal translocation [t(2;5)] in 40%–60% of patients.14

Most patients with systemic ALCL present with advanced
stage III or IV disease (65% for ALK-positive and 58%
for ALK-negative) frequently associated with systemic

*Available online, in these guidelines, at NCCN.org.  †To view the most recent version of these guidelines, visit NCCN.

Version 2.2022, 03/07/22 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
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a See Principles of Molecular Analysis in T-Cell Lymphomas (TCLYM-A).
b See Use of Immunophenotyping/Genetic Testing in Differential Diagnosis of Mature B-Cell and NK/T-Cell Neoplasms (See NCCN Guidelines for B-Cell Lymphomas†).
c Clonal TCR gene rearrangements alone are not sufficient for diagnosis, as these can also be seen in patients with non-malignant conditions. Results should be 

interpreted in the context of overall presentation. See Principles of Molecular Analysis in T-Cell Lymphomas (TCLYM-A).
d See map for prevalence of human T-cell lymphotropic virus (HTLV)-1/2 by geographic region. HTLV-1/2 has been described in patients in non-endemic areas. 
e Primary cutaneous PTCLs with limited skin involvement may have an indolent disease course, are very heterogeneous, and the optimal management may not be 

along these guidelines.
f AITL may occasionally present with concurrent diffuse large B-cell lymphoma (DLBCL) and Epstein-Barr virus (EBV) and appropriate IHC should be performed. Clonal 

hematopoiesis in AITL is considered as a risk factor for cardiovascular disease. 
g MEITL has only recently been separated as its own entity and optimal treatment has not been defined.

DIAGNOSISa SUBTYPES
ESSENTIAL:
• 

the tumor should be done by a hematopathologist with expertise in the 
diagnosis of PTCL. Rebiopsy if consult material is nondiagnostic.

• Excisional or incisional biopsy is preferred over core needle biopsy.  A 

diagnosis of lymphoma. A core needle biopsy is not optimal but can be 
used under certain circumstances. In certain circumstances, when a 
lymph node is not easily accessible for excisional or incisional biopsy, 
a combination of core needle biopsy and FNA biopsy in conjunction 

• Adequate immunophenotyping to establish diagnosisb
�Immunohistochemistry (IHC) panel may include CD20, CD3, CD10, 

BCL6, Ki-67, CD5, CD30, CD2, CD4, CD8, CD7, CD56, CD21, CD23, 
TCRβ, TCRẟ, PD1/CD279, ALK, TP63 
with or without

�

lambda, CD45, CD3, CD5, CD19, CD10, CD20, CD30, CD4, CD8, CD7, 
CD2; TCRαβ, TCRɣδ

• EBER-ISH
USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Molecular analysis to detect clonal T-cell antigen receptor (TCR) gene 

rearrangements or other assessment of clonalityc
• Consider molecular analysis to detect DUSP22 rearrangement if ALCL, 

ALK negativea; TP63 rearrangement if IHC is positive for TP63
• Additional immunohistochemical studies to characterize subsets of 

PTCL including markers of T-follicular helper [TFH] cell origin (CXCL13, 
ICOS, PD1) and cytotoxic T-cell markers (TIA-1, granzyme B, perforin) 

• Assessment of HTLV-1/2d by serology or other methods is encouraged, 
as results can impact therapy.

Subtypes included:e
• Peripheral T-cell lymphoma (PTCL), not otherwise 

• Angioimmunoblastic T-cell lymphoma (AITL)f
• Anaplastic large cell lymphoma (ALCL), anaplastic 

lymphoma kinase (ALK) positive
• ALCL, ALK negative
• Enteropathy-associated T-cell lymphoma (EATL)
• Monomorphic epitheliotropic intestinal T-cell 

lymphoma (MEITL)g
• Nodal peripheral T-cell lymphoma with TFH phenotype 

(Nodal PTCL, TFH) 
• Follicular T-cell lymphoma (FTCL) 
• All other T-cell lymphomas
�T-cell large granular lymphocytic leukemia (T-LGLL) 

(See LGLL-INTRO*)
�Adult T-cell leukemia/lymphoma (ATLL) (See ATLL-1*)
�T-cell prolymphocytic leukemia (See TPLL-1*)
�Extranodal natural killer (NK)/T-cell lymphoma, nasal 

type (ENKL) (See NKTL-1*)
�Hepatosplenic T-cell lymphoma (HSTCL) (See HSTCL-

INTRO*)

Subtypes not included: 
• Primary cutaneous ALCL (See NCCN Guidelines for 

Primary Cutaneous Lymphomas†)

See 
Workup 
(TCEL-2)
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symptoms and extranodal involvement.15 In the 2017
WHO classification, ALCL, ALK-negative is listed as a def-
inite entity.3 BIA-ALCL represents a distinct entity from
systemic ALCL and other forms of primary breast lym-
phoma (which are usually of B-cell origin). BIA-ALCL is
included as a provisional entity in the 2017 WHO classifi-
cation.3 See the full NCCN Guidelines for T-Cell Lympho-
mas (available at NCCN.org) for the diagnosis and
management of BIA-ALCL.

IHC, FISH, and gene expression profiling studies
have identified molecular subtypes of ALCL, ALK-nega-
tive characterized by the presence of dual-specificity
phosphatase 22 (DUSP22) and TP63 rearrangements.16–19

In earlier reports, the presence of DUSP22 rearrangement
(identified in 30% of all ALCL, ALK-negative cases) was
associated with a favorable prognosis (5-year OS rate
80%–90%), whereas the presence of TP63 rearrangement
(occurring in about 8% of cases) was associated with a
worse prognosis (5-year OS rate of 17%).16,17 In a more
recent report, the outcome of ALCL, ALK-negative with a
DUSP22 rearrangement was inferior to that observed in
earlier studies (5-year progression-free survival [PFS]
and OS rates of 40%), and cases with DUSP22-rearrange-
ment were also associated with some high-risk features
(probably contributing to lower survival outcome).19

Nevertheless, outcomes in the presence of DUSP22-
rearrangement were significantly better than both
ALCL, ALK-negative with TP63 rearrangements (5-year
OS rate of 17% as reported in the earlier studies) and
triple negative ALCL lacking all 3 rearrangements of
ALK, DUSP22, and TP63 (5-year PFS and OS rates were
19% and 28%, respectively).

EATL is a rare T-cell lymphoma of the small intes-
tine, accounting for less than 1% of all NHLs, and is asso-
ciated with a very poor prognosis.20–23 The median age of
diagnosis is 60 years. In the previous WHO classifications,
EATLs were classified as EATL type I and EATL type II, but
only EATL type I was truly associated with enteropathy
(celiac disease). In the 2017 WHO classification, the 2 dis-
eases are redefined as separate entities. EATL type 1 (asso-
ciated with celiac disease) is now listed as EATL whereas
EATL type II has been renamed as monomorphic epi-
theliotropic intestinal T-cell lymphoma (MEITL).3 In
the analysis from the International T-Cell Lymphoma
Project, EATL comprised 5% of all PTCL and natural
killer (NK)-cell lymphomas included in the study.23

EATL was more common (66%) than MEITL (34%).
With a median follow-up of 11 months, the median OS
and failure-free survival (FFS) were 10 months and 6
months for EATL and MEITL, respectively. The 5-year

Version 2.2022, 03/07/22 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN. TCEL-2

WORKUP

ESSENTIAL:
• History and physical (H&P) examination; full skin examination; attention to node-

bearing areas, including Waldeyer's ring; evaluation of size of liver and spleen, 
nasopharynx 

• Performance status
• B symptoms
• 
• Bone marrow biopsy ± aspirate
• Lactate dehydrogenase (LDH)
• Comprehensive metabolic panel
• Uric acid
• PET/CT scanh (preferred) and/or chest/abdominal/pelvic (C/A/P) CT with contrast 

of diagnostic quality
• Calculation of International Prognostic Index (IPI)i
• Echocardiogram or MUGA scan if anthracycline-based regimen is indicated
• Pregnancy testing in patients of childbearing potential (if chemotherapy or RT is 

planned)

USEFUL IN SELECTED CASES:
• Neck CT with contrast
• Head CT or MRI with contrast
• Consider CNS evaluation, if clinical signs/symptomsj
• Skin biopsy
• HIV testing
• Hepatitis B and C testing
• Consider quantitative EBV polymerase chain reaction (PCR)
• Consider celiac disease in newly diagnosed EATL
• Assessment of HTLV-1/2 by serology or other methods is encouraged, if not 

previously done, as results can impact therapyd
• Discussion of fertility issues and sperm banking

See TCEL-3

d See map for prevalence of HTLV-1/2 by geographic region. HTLV-1/2 has been described in patients in non-endemic areas. 
h Patients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan is preferred.
i See International Prognostic Index (TCEL-A).
j The role of intrathecal prophylaxis in PTCL is largely unknown.

ALCL, ALK positive

PTCL-NOS
ALCL, ALK negative
AITL
EATL
MEITL
Nodal PTCL, TFH 
FTCL

See TCEL-3

SUBTYPES
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OS and FFS rates were 20% and 4%, respectively. The
optimal treatment for MEITL has not yet been defined.

Prognosis
PTCLs carry a poorer prognosis than aggressive B-cell
lymphomas because they are less responsive to and have
less frequent durable remissions with standard anthracy-
cline-based chemotherapy regimens. Progress has been
further hampered by the relative rarity and the biologic
heterogeneity. In general, ALCL, ALK-positive is associ-
ated with better clinical outcomes than ALCL, ALK-nega-
tive, PTCL-NOS, or AITL. The favorable prognosis of
ALK-1 positivity, however, is diminished with older age
and higher prognostic risk scores.24–28 In an analysis of
341 patients with newly diagnosed PTCL treated with
anthracycline-based chemotherapy, the 3-year PFS and
OS rates (32% and 52%, respectively) were significantly
inferior to the matched cohort of patients with diffuse
large B-cell lymphoma (DLBCL) and there was no clear
benefit for patients undergoing consolidative hematopoi-
etic cell transplant (HCT).27 Stage I–II disease was the
only significant pretreatment prognostic factor in the
multivariate analysis. ALK positivity was a prognostic fac-
tor on univariate analysis but lost its significance on mul-
tivariate analysis.

In the survival analysis from the International T-Cell
Lymphoma Project, ALCL, ALK-positive was associated
with significantly better prognosis with anthracycline-
containing regimens compared with ALCL, ALK-negative,
both in terms of the 5-year FFS rate (60% vs 36%;
P5.015) and OS rate (70% vs 49%; P5.016). ALK-negative
was associated with superior survival rates when com-
pared with PTCL-NOS (5-year FFS and OS rates were
20% and 32%, respectively).25

In a report from the GELA study, which included the
largest series of patients with AITL (n5157), 5- and 7-year
OS rates were 33% and 29%, respectively, reaching an
apparent plateau around 6 years.13 The corresponding EFS
rates were 29% and 23%, respectively. In the recently pub-
lished survival analyses from the International T-Cell Lym-
phoma Project, 5-year PFS and OS rates were 43% and
49%, respectively, for patients with ALCL, ALK-negative
treated with multiagent chemotherapy regimens and the
estimated 5-year PFS and OS rates were 32% and 44%,
respectively, for patients with AITL.29,30 A novel prognostic
score (AITL score) based on age (age$60 years; ECOG per-
formance score .2; elevated C-reactive protein and ele-
vated b2 microglobulin) stratified patients into 3 risk
groups (low-, intermediate-, and high-risk) with estimated
5-year OS rates of 63%, 54%, and 21%, respectively.30

Version 2.2022, 03/07/22 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN. TCEL-3

g MEITL has only recently been separated as its own entity and optimal treatment has not been defined.
h Patients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan is preferred. 
k For selected patients, palliative therapy for symptom management may be considered. See TCEL-B 2 of 7 for palliative treatment options.
l ALCL, ALK-negative with a DUSP22 rearrangement has been variably associated with a prognosis more similar to ALK-positive disease and treatment according to 

the ALCL, ALK-positive algorithm may be considered for ALK-negative ALCL with DUSP22 rearrangement (Parrilla Castellar ER, et al. Blood 2014;124:1473-1480; 
Pedersen MB, et al. Blood 2017;130:554-557; Hapgood G, et al. Br J Haematol 2019;186:e28-e31).

m See Suggested Treatment Regimens (TCEL-B).
n See Principles of Radiation Therapy (TCLYM-D).
o Other baseline imaging studies relevant for response assessment should be repeated as well.

Consider prophylaxis for tumor lysis syndrome (See TCLYM-B)

STAGE FIRST-LINE THERAPY

ALCL, ALK 
positive

Stage I, II 

Stage III, IV

Multiagent chemotherapym 
x 6 cycles ± involved-site RT (ISRT)n
or
Multiagent chemotherapym 
x 3–4 cycles + ISRTn (category 2B)

Multiagent chemotherapym 
x 6 cycles 

Restage after 3–4 cycles with 
PET/CTh (preferred) or C/A/P 
CT scan with contrasto

SUBTYPEk INTERIM RESTAGING

• PTCL-NOS
• ALCL, ALK 

negativel 
• AITL
• EATL
• MEITLg
• Nodal PTCL, TFH
• FTCL

Stage I–IV

Clinical trial (preferred)
or
Multiagent chemotherapym 
6 cycles ± ISRTnn

Restage after 3–4 cycles with 
PET/CTh (preferred) or C/A/P 
CT scan with contrasto

Other histologies:

See TCEL-4

See TCEL-5
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Historically, the IPI and NCCN-IPI developed for
DLBCL have been used for the risk stratification of patients
with PTCL.4,15,31 Prognostic Index for PTCL-U (PIT) and
T-cell score are the new prognostic models that have been
developed for the risk stratification of patients with PTCL-
NOS.32,33 PIT is based on the following risk factors: age.60
years, elevated lactate dehydrogenase levels, performance
status of 2 or more, and bone marrow involvement.32 The
5-year OS rate was 33% for patients with 2 risk factors and
18% for those with 3 or 4 risk factors. This prognostic index
also identified a subset of patients with relatively favorable
prognosis who had no adverse risk factors.32 This group
represented 20% of patients and had a 5-year OS rate of
62%. T-cell score (developed by the International T-cell
Project Network) is based on 4 clinical variables: serum
albumin, performance status, stage, and absolute neutro-
phil count. T-cell score stratified patients into 3 risk groups
(low-, intermediate-, and high-risk) with estimated 3-year
OS rates of 76%, 43%, and 11%, respectively.33

In a pooled analysis of 3 international cohorts of
nodal PTCL, all 3 indices (IPI, NCCN-IPI, and PIT) dem-
onstrated better risk stratification for ALK-ALCL and
PTCL-NOS.34 However, none of the indices were useful
for prognostication or stratification in AITL. IPI, NCCN-
IPI, and PIT can be used to stratify for prognosis and

under certain circumstances may aid in guiding treat-
ment decisions for patients with PTCL.

Progression of disease within 24 months (POD24) after
primary treatment has been identified as a predictor of
survival in patients with newly diagnosed PTCL. In a large
multinational cohort study of 775 patients with newly diag-
nosed PTCL, the median OS was 5 months versus not
reached for those without POD24.35 The corresponding
5-year OS rates were 11% and 78%, respectively. The prog-
nostic significance of POD24 in patients with newly diag-
nosed PTCL was also demonstrated in subsequent
studies.30,36–38 These results suggest that patients with
primary refractory disease or early relapse have
extremely poor survival and that POD24 could be used
for risk stratification of patients with PTCL.

Diagnosis
Excisional or incisional biopsy is preferred over core nee-
dle biopsy if possible for initial diagnosis (see TCEL-1,
page 286). If only core needle biopsy is feasible due to
the sites of disease, a combination of core needle biopsy
and fine-needle aspiration biopsy in conjunction with
appropriate ancillary techniques may be sufficient for
diagnosis (multiple cores should be obtained to allow for
adequate workup).

Version 2.2022, 03/07/22 © National Comprehensive Cancer Network, Inc. 2022. All rights reserved.
The NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN. TCEL-4

h Patients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan is preferred.
o Other baseline imaging studies relevant for response assessment should be repeated as well. 
p See Lugano Response Criteria for Non-Hodgkin Lymphoma (TCLYM-C*).
q Repeat biopsy should be considered (strongly consider for AITL since it may occasionally present with concurrent DLBCL) for persistent or new PET-positive lesions 

prior to additional therapy.
r Localized areas can be irradiated before or after HDT. See Principles of Radiation Therapy (TCLYM-D).

CRp (PET 
negative)

Observe
or
Consider high-dose 
therapy (HDT) with 
autologous stem 
cell rescue (ASCR) 
for high-risk IPI 
patientsr

See Relapsed/Refractory 
Disease (TCEL-6)

At completion 
of treatment, 
repeat 
PET/CTh 
(preferred)
or C/A/P CT 
scan with 
contrasto

Complete 
planned 
course of 
treatment

Complete 
(CR) or 
Partial 
response 
(PR)p

No 
response or 
Progressive 
diseasep

PRp,q (PET 
positive)

Progressive
diseasep

END-OF 
TREATMENT 
RESTAGING

END-OF-
TREATMENT
RESPONSE

ADDITIONAL 
THERAPY

ALCL, ALK-POSITIVE: INTERIM RESTAGING AND ADDITIONAL THERAPY

Clinical
• H&P for every 3–6 mo for 

2 y and then as clinically 
indicated

Imaging
• Surveillance imagingh (no 

more often than every 6 mo 
for 2 y and then annually for 
5 y or as clinically indicated)

FOLLOW-UP

Consider prophylaxis for tumor lysis syndrome (See TCLYM-B)

Relapse

*Available online, in these guidelines, at NCCN.org.
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PTCL-NOS has variable T-cell–associated antigens
and usually lacks B-cell–associated antigens (although
aberrant CD20 expression in T-cell lymphomas is infre-
quently encountered). Although CD30 expression can be
found at times in many T-cell lymphomas, with the
exception of systemic ALCL (which has a uniform strong
expression of CD30), CD30 expression by IHC (score$2)
is variable across other subtypes of PTCL (52% in PTCL-
NOS and 21% in AITL).39 Most of the nodal cases express
CD4 and lack CD8; however, CD4-/CD81, CD4-/CD8-,
and CD41/CD81 cases are seen.40 In ALCL cases only,
evaluation of ALK-1 status, either based on immunophe-
notyping or genetic analysis of the t(2;5) or variant chro-
mosomal rearrangements, is important to identify the
ALK-1–positive tumors that have a better prognosis. AITL
cells express T-cell–associated antigens and are usually
CD41. Expression of CXCL13 has been identified as a use-
ful marker that may help distinguish AITL from PTCL-
NOS.41,42

Adequate immunophenotyping is essential to distin-
guish PTCL subtypes from B-cell lymphomas. The initial
paraffin panel for IHC studies may only include pan–T-
cell markers and can be expanded to include antibodies
of T-cell lymphoma, if suspected. The IHC panel may
include the following markers: CD20, CD3, CD10, BCL6,

Ki-67, CD5, CD30, CD2, CD4, CD8, CD7, CD56, CD21,
CD23, TCRbeta, TCRdelta, PD1/CD279, ALK, and TP63.
Alternatively, the following markers can be analyzed by
flow cytometry: CD45, CD3, CD5, CD19, CD10, CD20,
CD30, CD4, CD8, CD7, and CD2; and TCRalpha,
TCRbeta, and TCRgamma. Additional immunohisto-
chemical studies to evaluate for markers of TFH cell origin
(CXCL13, ICOS, PD1) and cytotoxic T-cell markers (TIA-1,
granzyme B, perforin) may be useful to characterize sub-
sets of PTCL.41–43 As noted earlier, AITL may occasionally
present with concurrent EBV1 DLBCL and EBV evaluation
by EBER-ISH should be performed.10–12

PTCL is often associated with clonal T-cell antigen
receptor (TCR) gene rearrangements that are less fre-
quently seen in noncancer T-cell diseases, although
false-positive results or nonmalignant clones can at times
be identified. Under certain circumstances, molecular
analysis to detect clonal TCR gene rearrangements and
translocations involving the ALK gene [ie, t(2;5) or variant]
may be useful. Molecular analysis to detect DUSP22 rear-
rangement and TP63 rearrangement (if IHC is positive for
TP63) may be useful for patients with ALCL, ALK-negative.
As discussed previously, ALCL, ALK-negative with DUSP22
rearrangement has been associated with a favorable prog-
nosis more similar to ALK-positive ALCL, although the
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h Patients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan is preferred.
o Other baseline imaging studies relevant for response assessment should be repeated as well. 
p See Lugano Response Criteria for Non-Hodgkin Lymphoma (TCLYM-C*).
q Repeat biopsy should be considered (strongly consider for AITL since it may occasionally present with concurrent DLBCL) for persistent or new PET-positive lesions 

prior to additional therapy.
r Localized areas can be irradiated before or after HDT. See Principles of Radiation Therapy (TCLYM-D).

CRp (PET 
negative)

Clinical trial
or
Consider HDT with ASCRr
or
Observe

See Relapsed/Refractory 
Disease (TCEL-6)

At completion 
of treatment, 
repeat 
PET/CTh 
(preferred)
or C/A/P CT 
scan with 
contrasto

Complete 
planned 
course of 
treatment

CR or 
PRp

No 
response or 
Progressive 
diseasep

PRp,q
(PET positive)

Progressive
diseasep

END-OF 
TREATMENT 
RESTAGING

END-OF-
TREATMENT
RESPONSE

ADDITIONAL 
THERAPY

OTHER HISTOLOGIES: INTERIM RESTAGING AND ADDITIONAL THERAPY

Consider prophylaxis for tumor lysis syndrome (See TCLYM-B)

Clinical
• H&P for every 3–6 mo for 

2 y and then as clinically 
indicated

Imaging
• Surveillance imagingh (no 

more often than every 6 mo 
for 2 y and then annually for 
5 y or as clinically indicated)

FOLLOW-UP

Relapse
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data supporting a truly favorable prognosis is inconsistent,
whereas ALCL, ALK-negative with TP63 rearrangements
and triple negative ALCL (lacking all 3 rearrangements of
ALK, DUSP22, and TP63) are associated with an unfavor-
able prognosis (inferior survival outcomes compared with
ALCL, ALK-negative withDUSP22 rearrangement).16–19

Workup
The workup for PTCL is similar to the workup for other
lymphoid neoplasms, focusing on the determination of
stage, routine laboratory studies (bone marrow biopsy 6

aspirate, complete blood count with differential, compre-
hensive metabolic panel), physical examination includ-
ing a full skin examination, and imaging studies, as
indicated (see TCEL-2, page 287). PET/CT scan and/or
chest/abdominal/pelvic CT with contrast of diagnostic
quality are essential during workup. In some cases, CT
scan of the neck and CT or MRI of the head may be use-
ful. Multigated acquisition scan or echocardiogram is
also recommended, since chemotherapy is usually
anthracycline based. In selected cases, serology testing
for HIV and human T-cell lymphotropic virus (HTLV-1)
may be useful. HTLV-1 positivity, in particular, can lead
to the alternate diagnosis and alternate management of
adult T-cell leukemia/lymphoma for cases that would

otherwise be classified as PTCL-NOS by the pathologist if
positive HTLV-1 serology was not known.

First-Line Therapy
In prospective randomized studies, PTCLs have been
included with aggressive B-cell lymphomas and assessing
the impact of chemotherapy has not been possible in
this subgroup of patients with PTCLs due to small sample
size. Data to support the use of multiagent combination
chemotherapy for the treatment of previously untreated
PTCL are available mainly from retrospective analyses
and small prospective studies (as discussed subsequently).

Anthracycline-based chemotherapy regimens (eg,
CHOP [cyclophosphamide, doxorubicin, vincristine, and
prednisone] or CHOP 1 etoposide [CHOEP] or dose-
adjusted EPOCH [etoposide, prednisone, vincristine,
cyclophosphamide, and doxorubicin]) are the most com-
monly used first-line therapy regimens because these are
associated with a trend toward significance in mortality
reduction.44 However, with the exception of ALCL, ALK-
positive, outcomes are not optimal in other subtypes.5,45–49

In a retrospective analysis of 289 patients with PTCL
treated within the DSHNHL trials, CHOEP was associated
with an EFS benefit in ALCL, ALK-positive in patients
younger than 60 to 65 years and also in patients with
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prior to additional therapy.
r Localized areas can be irradiated before or after HDT. See Principles of Radiation Therapy (TCLYM-D).
s Many NCCN Member Institutions would recommend allogeneic HCT in this setting.

Consider prophylaxis for tumor 
lysis syndrome (See TCLYM-B)
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DISEASE

SECOND-LINE THERAPY CONSOLIDATION/
ADDITIONAL THERAPY

RELAPSE #2 
OR GREATER
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refractory 
disease

Intention to 
proceed to 
transplant 

No intention 
to proceed to 
transplant

Clinical trial (preferred)
or
Second-line therapy; See 
Suggested Regimens 
(TCEL-B 3 of 7)

Clinical trial (preferred)
or
Second-line therapy 
See Suggested Regimens 
(TCEL-B 3 of 7)
or 
Palliative RTn
and/or 
Best supportive care

CRp or PR p,q

No responsep or 
Progressive diseasep 

Clinical trial 
or 
Consider allogeneic 
hematopoietic cell 
transplant (HCT)r,s
or
Consider HDT with 
ASCRr,s

See Follow-up 
(TCEL-7)

CRp or PRp,q or 
Continue 
treatment 
or 
Observe

No responsep or 
Progressive diseasep 
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subtypes other than ALCL, ALK-positive with low-risk IPI
(IPI ,1).46 The Nordic Lymphoma Group also reported
similar findings among 122 patients with ALCL, ALK-pos-
itive treated with the CHOEP regimen (5-year OS and
PFS rates were 78% and 64%, respectively).47 CHOEP reg-
imen was associated with an improved OS in patients
aged 41 to 65 years, even after adjusting for risk factors
(P5.05). Bone marrow involvement was independently
associated with poorer PFS in a multivariate analysis.

In a prospective study of 24 patients with previously
untreated ALCL with a median follow-up of 14 years,
dose-adjusted EPOCH resulted in EFS rates of 72% and
63% (P5.54), respectively, for patients with ALCL, ALK-
positive and ALCL, ALK-negative, and OS rates were 78.0%
and 88% (P5.83), respectively.48 However, definitive con-
clusions from these findings are limited by the small num-
ber of patients and possible selection bias (24 patients
recruited over 16 years; median patient age was 36 years
for ALCL, ALK-positive and 43 years for ALCL, ALK-nega-
tive). In another prospective study from Japan that evalu-
ated dose-adjusted EPOCH as initial therapy in 41 patients
with PTCL (PTCL-NOS was the predominant subtype
[n521, 51%] followed by AITL [n517, 42%]), the overall
response rate (ORR) and complete response (CR) rate were
78% and 61%, respectively.49 At a median follow-up of
24 months, the 2-year PFS and OS rates were 53% and

73%, respectively. The ORR, CR, PFS, and OS rates were
higher among patients #60 years (94%, 71%, 63%, and
82%, respectively).

The use of more intensive chemotherapy regimens
also has not resulted in favorable outcomes in patients
with PTCL, with the exception of ALCL. In a retrospective
analysis that compared CHOP with more intensive chemo-
therapy regimens, including hyper-CVAD (hyper-fraction-
ated cyclophosphamide, vincristine, doxorubicin, and
prednisone) in 135 patients with T-cell malignancies
(PTCL-NOS, n550; ALCL, n540; AITL, n514), there was a
trend toward higher 3-year OS rates for patients with ALK-
positive ALCL treated with hyper-CVAD regimen com-
pared with those with ALCL, ALK-negative (100% vs 70%,
respectively).50 When the subgroup with ALCL was
excluded from the analysis, the 3-year OS rate with CHOP
and intensive regimen were 43% and 49%, respectively.

Results from more recent studies also suggest that the
addition of anti-CD52monoclonal antibody (alemtuzumab)
or histone deacetylase (HDAC) inhibitor to CHOP did not
improve survival, at least in part due to increased toxic-
ity.51,52 The phase III trial comparing romidepsin 1 CHOP
versus CHOP excluded patients with ALK-positive, ALCL
and did not show a statistically significant PFS benefit for
romidepsin 1 CHOP in the entire study population (haz-
ard ratio [HR], 0.81; 95% CI, 0.63–1.04; P5.096). However,
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for relapsed/
refractory disease

Clinical trial
or 
Alternative second-line therapy (TCEL-B 3 of 7)
or
Palliative RTn
and/or
Best supportive care (See NCCN Guidelines for 
Palliative Care†)

FOLLOW-UP

Clinical
• H&P for every 3–6 mo for 2 y and then 

as clinically indicated
Imaging
• Surveillance imagingh (no more 

often than every 6 m for 2 y and 
then annually for 5 y or as clinically 
indicated)
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an exploratory analysis suggests a PFS benefit for romidep-
sin 1 CHOP in a subgroup of patients with histologically
confirmed PTCL-TFH subtype (20 vs 11 months for
CHOP).52 Although statistical considerations preclude any
firm conclusion, these findings are consistent with other
reports that have suggested HDAC inhibitors may have
superior activity in PTCL with TFH phenotype compared
with non-TFH PTCL.53,54 The addition of azacitidine to
CHOP has also been shown to induce high CR rate in
PTCL-TFH subtype, and this combination will be further
evaluated in a randomized study.55

The phase III randomized trial (ECHELON-2)
showed that brentuximab vedotin in combination with
CHP (cyclophosphamide, doxorubicin, and prednisone)
was superior to CHOP for the treatment of patients with
previously untreated CD30-positive PTCL (defined in
ECHELON-2 as CD30 expression on $10% of cells),
resulting in significantly improved PFS and OS.56,57 In
this trial, 452 patients were randomly assigned to either
brentuximab vedotin 1 CHP or CHOP, and most (70%)
patients had ALCL (48% ALCL, ALK-negative and 22%
ALCL, ALK-positive). After a median follow-up of 5 years,
the median PFS was 63 months versus 24 months for
brentuximab vedotin 1 CHP and CHOP, respectively.
The estimated 5-year PFS rates were 51% and 43%,

respectively.57 The median OS was not reached for either
arm, and the estimated 5-year OS rates were 69% and
60% for brentuximab vedotin 1 CHP and CHOP, respec-
tively. The ORR (83% vs 72%) and CR rate (68% vs 56%)
were also higher for brentuximab vedotin 1 CHP com-
pared with CHOP. The estimated 5-year PFS rates were
60% for brentuximab vedotin 1 CHP vs 48% for CHOP in
the subset of patients with ALCL (HR, 0.55). The survival
benefit (clearly established for the subset of patients with
ALCL) was less clear across other histologic subtypes (the
HR for PFS and OS were 0.75 and 0.83, respectively, for
PTCL-NOS, and the corresponding HRs were 1.4 and
0.87, respectively, for AITL), all with wide confidence
intervals.56 However, this study was not powered to com-
pare efficacy of brentuximab vedotin 1 CHP within indi-
vidual histologic subtypes due to small subgroup sizes.
Neutropenia (35%), anemia (13%), diarrhea (6%), periph-
eral neuropathy (4%), and nausea (2%) were the most
common grade $3 adverse events with brentuximab
vedotin 1 CHP. Peripheral neuropathy associated with
brentuximab vedotin continued to improve or resolve
with long-term follow-up. Based on the results of the ECH-
ELON-2 trial, brentuximab vedotin in combination with
CHP was approved by the FDA as a first-line therapy for
patients with untreated systemic ALCL or other CD30-

a International Non-Hodgkin’s Lymphoma Prognostic Factors Project. A predictive model for aggressive non-Hodgkin’s lymphoma. N Engl J Med 1993;329:987-994.
b Gallamini A, Stelitano C, Calvi R, et al. Peripheral T-cell lymphoma unspecified (PTCL-U): A new prognostic model from a retrospective multicentric clinical study. Blood 

2004;103:2474-2479.
c Went P, Agostinelli C, Gallamini A, et al. Marker expression in peripheral T-cell lymphoma: a proposed clinical-pathologic prognostic score. J Clin Oncol 2006;24:2472-

2479.
d Vose JM. International peripheral T-cell lymphoma (PTCL) clinical and pathologic review project: poor outcome by prognostic indices and lack of efficacy with 

anthracyclines [abstract]. Blood 2005;106:Abstract 811a.

INTERNATIONAL PROGNOSTIC INDEXa

ALL PATIENTS: INTERNATIONAL INDEX, ALL PATIENTS:
• Age >60 years • Low 0 or 1
• Serum LDH > normal • Low-intermediate 2
• ECOG Performance  

Status 2–4
• High-intermediate 3

• Stage III or IV • High 4 or 5
• Extranodal involvement  

>1 site

PROGNOSTIC INDEX FOR PTCL-U (PIT)b

RISK FACTORS: PROGNOSTIC RISK:
• Age >60 years • Group 1 0
• Serum LDH > normal • Group 2 1
• ECOG Performance  

Status 2–4
• Group 3 2

• Bone marrow involvement • Group 4 3 or 4

AGE-ADJUSTED INTERNATIONAL PROGNOSTIC INDEXa

PATIENTS ≤60 YEARS:
• Stage III or IV
• Serum LDH > normal
• ECOG Performance  

Status 2–4

INTERNATIONAL INDEX, PATIENTS ≤60 YEARS:
• Low  0
• Low-intermediate 1
• High-intermediate 2
• High  3

c

RISK FACTORS: PROGNOSTIC RISK:
• Age >60 years • Group 1 0 or 1
• Serum LDH > normal • Group 2 2
• ECOG Performance  

Status 2–4
• Group 3 3 or 4

• Ki-67 ≥80%
INTERNATIONAL T-CELL LYMPHOMA PROJECTd

RISK FACTORS:
• Age >60 years
• ECOG Performance  

Status 2–4
• Platelet count  

(<150 x 109/L)

• Group 1 0
• Group 2 1
• Group 3 2
• Group 4  3
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expressing subtypes ($1% CD30 expression) including
PTCL-NOS and AITL.

Multiagent chemotherapy (6 cycles with or without
involved-site radiation therapy [ISRT] or for 3 to 4 cycles
with ISRT) is recommended for patients with stage I–II
ALCL, ALK-positive, whereas multiagent chemotherapy
alone for 6 cycles is recommended for patients with stage
III–IV ALCL, ALK-positive (see TCEL-3, page 288).

Participation in clinical trials is the preferred man-
agement approach for patients with other subtypes (PTCL-
NOS, ALCL, ALK-negative, AITL, EATL, MEITL, nodal
PTCL, TFH, and follicular T-cell lymphoma). In the
absence of suitable clinical trials, multiagent chemother-
apy (6 cycles) with or without ISRT is recommended for all
patients (stage I–IV disease; see TCEL-3, page 288). ALK-
negative with a DUSP22 rearrangement has been variably
associated with a prognosis more similar to ALK-positive
ALCL and could be treated according to the algorithm for
ALCL, ALK-positive.16–19

Based on results of the ECHELON-2 trial and FDA
approval, brentuximab vedotin 1 CHP is included as a
preferred first-line therapy option for patients with ALCL
(category 1) or other CD30-positive histologies (category
2A; see TCEL-B 1 of 7, above). As noted earlier, CD30
expression is variable across the PTCL subtypes other than

ALCL.39 Interpretation of CD30 expression is not universally
standardized, and responses with brentuximab vedotin
have been observed at all levels of CD30 expression,
including in patients with very low or absent CD30
expression.58 CHOP, CHOEP, dose-adjusted EPOCH, or
hyper-CVAD are included as other options for multiagent
chemotherapy.

CHOP followed by IVE (ifosfamide, etoposide, and
epirubicin) alternating with intermediate-dose metho-
trexate (MTX) as initial therapy resulted in a median PFS
and OS of 3 months and 7 months, respectively, in patients
with EATL.59 The 5-year PFS and OS rates (52% and 60%,
respectively) were significantly higher in historical compari-
son with the corresponding survival rates (5-year PFS and
OS rates were 22%) reported with conventional anthracy-
cline-based chemotherapy regimens. CHOP followed by
IVE alternating with MTX may be an appropriate first-line
therapy option for patients with EATL.

First-Line Consolidation Therapy
Several nonrandomized prospective studies59–70 and retro-
spective analyses28,71–74 have reported favorable outcomes
in patients with PTCL undergoing first-line consolidation
with high-dose therapy followed by autologous stem cell
rescue (HDT/ASCR). Some studies have reported that the
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TCEL-B 
1 OF 7

a See references for regimens on TCEL-B 6 of 7* and TCEL-B 7 of 7*. 
b While anthracycline-based regimens confer a favorable prognosis in ALCL, ALK-positive, these regimens have not provided the same favorable results for other PTCL 

histologies; clinical trial is therefore preferred for the management of these other histologies.
c ALCL, ALK-negative with a DUSP22 rearrangement has been variably associated with a prognosis more similar to ALK-positive disease and treatment according to 

the ALCL, ALK-positive algorithm may be considered (Parrilla Castellar ER, et al. Blood 2014;124:1473-1480; Hapgood G, et al. Br J Haematol 2019;186:e28-e31; 
Pedersen MB, et al. Blood 2017;130:554-557).  

d See Supportive Care (TCLYM-B).
e Oral etoposide dose of 200 mg/m2 (PO dosing of etoposide is 2x the IV dose) may be substituted on day 2 and 3 for IV etoposide. Consider splitting the daily doses of 

oral etoposide over 200 mg.
f MEITL has only recently been separated as its own entity and optimal treatment has not been defined.
g Interpretation of CD30 expression is not universally standardized. Responses have been seen in patients with a low level of CD30-positivity.
h CHOP followed by IVE regimen includes HCT.

See Second-line and Subsequent Therapy:
• PTCL-NOS; EATL; MEITL; FTCL (TCEL-B 3 of 7) 
• AITL, including nodal PTCL, TFH (TCEL-B 4 of 7)
• ALCL (TCEL-B 5 of 7)

SUGGESTED TREATMENT REGIMENSa

FIRST-LINE THERAPYb

ALCLc Preferred regimen
• Brentuximab vedotin + CHP (cyclophosphamide, doxorubicin, and prednisone)d (category 1)
Other recommended regimens
• CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone)  
• CHOEPe (cyclophosphamide, doxorubicin, vincristine, etoposide, prednisone) 
• Dose-adjusted EPOCH (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin)

Other 
histologies 
(PTCL-NOS; 
AITL; EATL; 
MEITL; nodal 
PTCL, TFH; and 
FTCL)f

Preferred regimens (alphabetical order)
• Brentuximab vedotin + CHP (cyclophosphamide, doxorubicin, and prednisone)d for CD30+ histologiesg
• CHOEPe
• CHOP
• Dose-adjusted EPOCH (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin)
Other recommended regimens (alphabetical order)
• CHOP followed by IVE (ifosfamide, etoposide, epirubicin) alternating with intermediate-dose methotrexate (Newcastle 

Regimen; studied only in patients with EATL)h
• HyperCVAD (cyclophosphamide, vincristine, doxorubicin, dexamethasone) alternating with high-dose methotrexate 

and cytarabine (category 3)

FIRST-LINE CONSOLIDATION
• Consider consolidation with high-dose therapy and autologous stem cell rescue.

See Initial Palliative Intent Therapy 
(TCEL-B 2 of 7)
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achievement of CR before HDT/ASCR is an independent
predictor of improved survival in patients receiving first-
line consolidation with ASCR.61,65,74,75

A recent report from Comprehensive Oncology
Measures for Peripheral T-Cell Lymphoma Treatment
(COMPLETE), a prospective multicenter cohort study,
suggests that consolidation of first complete remission
(CR1) with HDT/ASCR may provide a survival benefit in
selected patients with PTCL (eg, patients with advanced-
stage disease or intermediate-to-high IPI scores).76 Consol-
idation with HDT/ASCR significantly improved OS and
PFS for patients with AITL but not for patients with other
PTCL subtypes. In a randomized phase III study that eval-
uated the role of autologous versus allogeneic HCT follow-
ing an anthracycline-based induction therapy in patients
with high-risk nodal PTCL, the EFS and OS outcomes were
similar for patients in both treatment arms.77 With a
median follow-up of 42 months, the 3-year EFS rates were
43% and 38%, respectively, for patients randomized to allo-
genic HCT and autologous HCT. The corresponding 3-year
OS rates were 57% and 70%, respectively. However, autolo-
gous HCT was associated with a much higher relapse rate
(36% vs 0%), and allogeneic HCT resulted in much higher
transplant-relatedmortality (31% vs 0%).

In the ECHELON-2 trial, first-line consolidation with
HCT was permitted (at investigator’s discretion) and
althouogh those who received HCT in CR1 appeared to
have superior PFS, the benefits of brentuximab vedotin
1 CHP was retained in both groups of patients (with and
without HCT).56 In the aforementioned analysis from the
International T-Cell Lymphoma Project, consolidation
with autologous HCT after CR to first-line therapy was
associated with improved outcomes in patients with
AITL.30 There is, however, no definitive study on the ben-
efits of HCT as consolidation of first remission, with
other retrospective studies showing no survival advan-
tage for patients with PTCL-NOS, AITL, or ALCL, ALK-
negative.78–80

In the absence of data from randomized con-
trolled trials, available evidence (as discussed previ-
ously) suggests that HDT/ASCR is a reasonable
treatment option only in patients with disease
responding to induction therapy (although it is associ-
ated with a high relapse rate).76,77 Longer follow-up
and preferably data from a prospective randomized
trial are necessary to evaluate the impact of first-line
consolidation therapy with HDT/ASCR on time-to-
treatment failure and OS outcomes.
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a See references for regimens on TCEL-B 6 of 7* and TCEL-B 7 of 7*.
d See Supportive Care (TCLYM-B).
f MEITL has only recently been separated as its own entity and optimal treatment has not been defined.
g Interpretation of CD30 expression is not universally standardized. Responses have been seen in patients with a low level of CD30-positivity.
i While alemtuzumab is no longer commercially available, it may be obtained for clinical use. Recommend cytomegalovirus (CMV) monitoring or prophylaxis. (See 

TCLYM-B).
j Activity has been demonstrated in small clinical trials and additional larger trials are needed.
k In the phase II study, the preferred dosing regimen of duvelisib was 75 mg for 2 cycles followed by 25 mg BID for long-term disease control.
l See Principles of Radiation Therapy (TCLYM-D).
m With close follow-up of renal function.
n In AITL, pralatrexate has limited activity. 
o Alectinib has shown activity in patients with CNS involvement.

SUGGESTED TREATMENT REGIMENSa

INITIAL PALLIATIVE INTENT THERAPY
PTCL-NOS; EATL; MEITLf AITL, INCLUDING NODAL PTCL, TFH and FTCL ALCL

• Clinical trial preferred
Preferred regimens (alphabetical order)
• Belinostat
• Brentuximab vedotin for CD30+ PTCLd,g
• Pralatrexate
• Romidepsin

Other recommended regimens 
(alphabetical order)
• Alemtuzumabi
• Bendamustined
• Bortezomibj (category 2B)
• Cyclophosphamide and/or etoposide 

(intravenous [IV] or oral [PO])
• Duvelisibk
• Gemcitabine
• Lenalidomided
• RTl

• Clinical trial preferred
Preferred regimens (alphabetical order)
• Belinostat
• Brentuximab vedotin for CD30+ AITLd,g
• Romidepsin 

Other recommended regimens (alphabetical 
order)
• Alemtuzumabi  
• Bendamustined
• Bortezomibj (category 2B)
• Cyclophosphamide and/or etoposide (IV or 

PO)
• Cyclosporinem
• Duvelisibk
• Gemcitabine
• Lenalidomided
• Pralatrexaten
• RTl

• Clinical trial preferred
Preferred regimens
• Brentuximab vedotind

Other recommended regimens (alphabetical 
order)
• Alectinib (ALK+ ALCL only)o
• Belinostat
• Bendamustined 
• Bortezomibj (category 2B)
• Cyclophosphamide and/or etoposide (IV or PO)
• Crizotinib (ALK+ ALCL only)
• Duvelisibk
• Gemcitabine 
• Pralatrexate
• RTl
• Romidepsin

See First-line Therapy on TCEL-B 1 of 7.
See Second-line and Subsequent Therapy:
PTCL-NOS; EATL; MEITL (TCEL-B 3 of 7)
AITL, including nodal PTCL, TFH and FTCL (TCEL-B 4 of 7)
ALCL (TCEL-B 5 of 7)
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Response Assessment and Additional Therapy
Recent studies that have evaluated the utility of PET
scans for assessment of response to therapy suggest that
a positive interim PET scan after first- or second-line
therapy for relapsed/refractory disease is an indepen-
dent predictor of survival outcomes, thus suggesting that
the use of interim PET scans may be helpful for risk
stratification and could be used for risk-adapted treat-
ment approach in patients with PTCL.81–87 However, the
optimal use of interim PET scans for the evaluation of
response to treatment has not yet been established in a
prospective study.

The use of a 5-point scale (5-PS) is recommended for
the interpretation and reporting of PET/CT scans. The
5-PS is based on the visual assessment of FDG uptake in
the involved sites relative to that of the mediastinum and
the liver.88–90 Different clinical trials have considered
scores of either 1 to 2 or 1 to 3 to be PET negative, while
scores of 4 to 5 are universally considered PET-positive.
A score of 4 on an interim or end-of-treatment restaging
scan may be consistent with a partial response (PR) if the
FDG avidity has declined from initial staging, while a
score of 5 denotes progression of disease.

The guidelines recommend interim restaging with
PET/CT (preferred) or CT after 3 to 4 cycles of chemo-

therapy. Completion of planned course of treatment fol-
lowed by end-of treatment restaging is recommended for
all patients achieving CR or partial response PR to first-
line therapy. Patients with no response or progressive dis-
ease after initial therapy should be managed as outlined
for relapsed or refractory disease.

Patients with a CR at end of treatment can either be
observed or treated with first-line consolidation with
HDT/ASCR. First-line consolidation should be consid-
ered for all patients with subtypes other than ALCL, ALK-
positive (see TCEL-5, page 290). Among patients with
ALCL, ALK-positive, first-line consolidation should be
considered only for patients with high-risk IPI (see TCEL-
4, page 289). Localized areas can be treated with radia-
tion therapy before or after HDT. Rebiopsy should be
considered (especially for patients with AITL because it
may occasionally present with concurrent DLBCL) before
addition therapy for patients with PR (persistent or new
PET-positive lesions) at end-of-treatment restaging.

Treatment of Relapsed or Refractory Disease
HDT/ASCR91–97 and allogeneic HCT95,96,98–103 have only
been evaluated in retrospective studies in patients with
relapsed or refractory PTCL-NOS. The general conclusion
from these studies is that HDT/ASCR less frequently results
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a See references for regimens on TCEL-B 6 of 7* and TCEL-B 7 of 7*.
d See Supportive Care (TCLYM-B).
f MEITL has only recently been separated as its own entity and optimal treatment has not been defined.
g Interpretation of CD30 expression is not universally standardized. Responses have been seen in patients with a low level of CD30-positivity.
i While alemtuzumab is no longer commercially available, it may be obtained for clinical use. CMV monitoring or prophylaxis is recommended. (See TCLYM-B).
j Activity has been demonstrated in small clinical trials and additional larger trials are needed.
k In the phase II study, the preferred dosing regimen of duvelisib was 75 mg for 2 cycles followed by 25 mg BID for long-term disease control.
l See Principles of Radiation Therapy (TCLYM-D).
p Data suggest there may be excessive pulmonary toxicity with GVD (gemcitabine, vinorelbine, liposomal doxorubicin) regimen when used in combination with unconjugated 

anti-CD30 monoclonal antibodies for the treatment of Hodgkin lymphoma (Blum KA, et al. Ann Oncol 2010;21:2246-2254). A similar regimen, gemcitabine and liposomal 
doxorubicin, may be used for mature T-cell lymphoma; however, it is recommended to wait 3 to 4 weeks following treatment with brentuximab vedotin before initiation. 

SUGGESTED TREATMENT REGIMENSa
PTCL-NOS; EATL; MEITLf

SECOND-LINE THERAPY AND SUBSEQUENT THERAPY (WITH 
INTENTION TO PROCEED TO TRANSPLANT)

• Clinical trial preferred
Preferred regimens
• Single agents (alphabetical order)
�Belinostat
�Brentuximab vedotin for CD30+ PTCLd,g
�Pralatrexate
�Romidepsin 

• Combination regimens (alphabetical order)
�DHAP (dexamethasone, cytarabine, cisplatin)
�DHAX (dexamethasone, cytarabine, oxaliplatin)
�ESHAP (etoposide, methylprednisolone, cytarabine) + platinum 

(cisplatin or oxaliplatin) 
�GDP (gemcitabine, dexamethasone, cisplatin) 
�GemOx (gemcitabine, oxaliplatin)
�ICE (ifosfamide, carboplatin, etoposide)

Other recommended regimens
• Single agents (alphabetical order)
�Bendamustined
�Duvelisibk
�Gemcitabine 
�Lenalidomided

• Combination regimen 
�GVD (gemcitabine, vinorelbine, liposomal doxorubicin)p

SECOND-LINE AND SUBSEQUENT THERAPY (NO INTENTION TO 
TRANSPLANT)

• Clinical trial preferred
Preferred regimens (alphabetical order)
• Belinostat
• Brentuximab vedotin for CD30+ PTCLd,g
• Pralatrexate
• Romidepsin
Other recommended regimens (alphabetical order)
• Alemtuzumabi
• Bendamustined
• Bortezomibj (category 2B)
• Cyclophosphamide and/or etoposide (IV or PO)
• Duvelisibk
• Gemcitabine
• Lenalidomided
• RTl

See First-line Therapy on TCEL-B 1 of 7.
See Second-line and Subsequent Therapy:
AITL, including nodal PTCL, TFH and FTCL (TCEL-B 4 of 7)
ALCL (TCEL-B 5 of 7)

*Available online, in these guidelines, at NCCN.org.
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in durable benefit in patients with relapsed or refractory
disease as compared with allogeneic HCT. However, this
conclusion is not universal in the literature and HDT/
ASCR has been associated with a survival benefit more
often in patients with ALCL subtype and chemosensitive
disease than in those with non-ALCL subtypes and less
chemosensitive disease.91,93,95 The cumulative incidence of
nonrelapse mortality was also higher with allogeneic HCT
compared with HDT/ASCR.95 Allogeneic HCT using
reduced-intensity conditioning may provide a more reli-
ably curative option for the majority of patients with
relapsed or refractory PTCL, based on the patient’s eligi-
bility for transplant.98–101 Further data from prospective
studies are needed to determine the role of HDT/ASCR
and allogeneic HCT in patients with relapsed/refractory
PTCL.

Second-line therapy for relapsed/refractory disease
remains suboptimal, even with the incorporation of
HDT/ASCR or allogeneic HCT. Among the 420 evaluable
patients with relapsed and refractory PTCL from the
COMPLETE registry, outcomes were inferior for patients
with refractory disease compared with those with
relapsed disease.104 The median OS was 29 months and
12 months, respectively, for patients with relapsed and
refractory disease. Participation in a clinical trial is

strongly preferred for patients with relapsed/refractory
disease. In the absence of a suitable clinical trial, the ini-
tial treatment of relapsed/refractory disease depends
largely on the patient’s eligibility for transplant.

Second-line systemic therapy followed by consolida-
tion with HDT/ASCR or allogeneic HCT for those with a
CR or PR is recommended for patients who are candi-
dates for transplant (see TCEL-6, page 291). Localized
relapse (limited to 1 or 2 sites) may be treated with ISRT
before or after HDT/ASCR. Allogeneic HCT, when feasi-
ble, should be considered for the majority of patients
with relapsed/refractory disease. HDT/ASCR may be an
appropriate option, particularly those with ALCL and for
selected patients with other subtypes with chemosensi-
tive relapsed disease. Patients who are not candidates for
transplant should be treated with second-line systemic
therapy or palliative radiation therapy.

Data from clinical trials supporting the use of second-
line systemic therapy options recommended in the guide-
lines (TCEL-B 3 through 6) are discussed subsequently.

Brentuximab Vedotin
The safety and efficacy of brentuximab vedotin (an anti-
body-drug conjugate that targets CD30-expressing malig-
nant cells) in patients with relapsed or refractory systemic
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  B-LECT
4 OF 7

a See references for regimens on TCEL-B 6 of 7* and TCEL-B 7 of 7*.
d See Supportive Care (LYMP-B*).
g Interpretation of CD30 expression is not universally standardized. Responses have been seen in patients with a low level of CD30-positivity.
i While alemtuzumab is no longer commercially available, it may be obtained for clinical use. Recommend CMV monitoring or prophylaxis. (See TCLYM-B).
j Activity has been demonstrated in small clinical trials and additional larger trials are needed. 
k In the phase II study, the preferred dosing regimen of duvelisib was 75 mg for 2 cycles followed by 25 mg BID for long-term disease control.
l See Principles of Radiation Therapy (TCLYM-D).
m With close follow-up of renal function.
n In AITL, pralatrexate has limited activity. 

SUGGESTED TREATMENT REGIMENSa 
AITL, INCLUDING NODAL PTCL, TFH AND FTCL

SECOND-LINE THERAPY AND SUBSEQUENT THERAPY (WITH 
INTENTION TO PROCEED TO TRANSPLANT)

• Clinical trial preferred
Preferred regimens
• Single agents (alphabetical order)
�Belinostat
�Brentuximab vedotin for CD30+ AITLd,g
�Romidepsin 

• Combination regimens (alphabetical order)
�DHAP (dexamethasone, cytarabine, cisplatin)
�DHAX (dexamethasone, cytarabine, oxaliplatin)
�ESHAP (etoposide, methylprednisolone, cytarabine) + platinum 

(cisplatin or oxaliplatin) 
�GDP (gemcitabine, dexamethasone, cisplatin)
�GemOx (gemcitabine, oxaliplatin)
�ICE (ifosfamide, carboplatin, etoposide)

Other recommended regimens
• Single agents (alphabetical order)
�Bendamustined 
�Duvelisibk
�Gemcitabine 
�Lenalidomided
�Pralatrexaten

SECOND-LINE AND SUBSEQUENT THERAPY (NO INTENTION TO 
TRANSPLANT)

• Clinical trial preferred
Preferred regimens (alphabetical order)
• Belinostat
• Brentuximab vedotin for CD30+ AITLd,g
• Romidepsin 

Other recommended regimens (alphabetical order)
• Alemtuzumabi  
• Bendamustined
• Bortezomibj (category 2B)
• Cyclophosphamide and/or etoposide (IV or PO)
• Cyclosporinel
• Duvelisibk
• Gemcitabine
• Lenalidomided
• Pralatrexaten
• RTl

See First-line Therapy on TCEL-B 1 of 7.
See Second-line and Subsequent Therapy:
PTCL-NOS; EATL; MEITL (TCEL-B 3 of 7)
ALCL (TCEL-B 5 of 7)

*Available online, in these guidelines, at NCCN.org.
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ALCL was initially established in a multicenter phase II
study.105 Long-term follow-up results confirmed the dura-
bility of clinical benefit of brentuximab vedotin in patients
with relapsed or refractory systemic ALCL.106 After a
median follow-up of approximately 6 years, the ORR of
86% (66% CR and 21% PR) was similar to the previously
reported ORR of 86% (59% CR) evaluated by an indepen-
dent review committee. The estimated 5-year OS and PFS
rates were 60% and 39%, respectively. The 5-year OS rate
was higher for patients who experienced a CR (79% com-
pared with 25% for those who did not experience CR). The
median duration of objective response for all patients was
26 months (the median duration of response was not
reached for patients with a CR). The ORRs were similar for
patients with ALK-negative ALCL (88%; 52% CR) and those
with ALK-positive ALCL (81%; 69% CR). The estimated 5-
year OS and PFS rates were 61% and 39%, respectively, for
patients with ALK-negative ALCL. The corresponding sur-
vival rates were 56% and 37%, respectively, for those with
ALK-positive ALCL. Among patients who experienced a
CR, the 5-year PFS rate was 60% for patients with ALK-neg-
ative ALCL and 50% for those with ALK-positive ALCL.
Peripheral neuropathy was the most common adverse
event reported in 57% of patients, with resolution or
improvement reported inmost patients with long-term fol-
low-up.106 In August 2011, based on the results from this

study, brentuximab vedotin was approved by the FDA for
the treatment of patients with systemic ALCL after failure
of at least one prior multiagent chemotherapy regimen.

The planned subset analysis of a phase II multicenter
study that evaluated the efficacy and safety of brentuxi-
mab vedotin in relapsed/refractory CD30-positive NHL
showed that it was also effective in other subtypes of
relapsed PTCL, particularly AITL.107 This analysis included
35 patients with PTCL (22 patients with PTCL-NOS and 13
patients with AITL); the ORR, median duration of
response, and median PFS for all T-cell lymphoma
patients were 41%, 8 months, and 3 months, respectively.
The ORR (54% vs 33%) and the median PFS (7 vs 2
months) were better for patients with AITL than those
with PTCL-NOS.

Histone Deacetylase Inhibitors
HDAC inhibitors (eg, romidepsin and belinostat) have
shown single-agent activity in patients with relapsed or
refractory PTCL.108–110 Romidepsin received accelerated
FDA approval in June 2011 for the treatment of relapsed/
refractory PTCL based on the results of the pivotal multi-
center phase II study that evaluated the impact of romi-
depsin on the surrogate endpoint of ORR (130 patients
with relapsed/refractory PTCL; PTCL-NOS, n569 [53%];
AITL, n527 [21%]; ALCL, ALK-negative, n521 [16%]).108
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  B-LECT
5 OF 7

a See references for regimens on TCEL-B 6 of 7* and TCEL-B 7 of 7*.
d See Supportive Care (TCLYM-B).
j Activity has been demonstrated in small clinical trials and additional larger trials are needed.
k In the phase II study, the preferred dosing regimen of duvelisib was 75 mg for 2 cycles followed by 25 mg BID for long-term disease control.
l See Principles of Radiation Therapy (TCLYM-D).
o Alectinib has shown activity in patients with CNS involvement.

SUGGESTED TREATMENT REGIMENSa
ALCL

SECOND-LINE THERAPY AND SUBSEQUENT THERAPY 
(WITH INTENTION TO PROCEED TO TRANSPLANT)

• Clinical trial preferred
Preferred regimen
• Brentuximab vedotind

Other recommended regimens
• Single agents (alphabetical order)
�Alectinib (ALK+ ALCL only)o
�Belinostat
�Bendamustined 
�Crizotinib (ALK+ ALCL only)
�Duvelisibk
�Gemcitabine
�Pralatrexate
�Romidepsin

• Combination regimens (alphabetical order)
�DHAP (dexamethasone, cytarabine, cisplatin)
�DHAX (dexamethasone, cytarabine, oxaliplatin)
�ESHAP (etoposide, methylprednisolone, cytarabine) + platinum 

(cisplatin or oxaliplatin) 
�GDP (gemcitabine, dexamethasone, cisplatin)
�GemOx (gemcitabine, oxaliplatin)
�ICE (ifosfamide, carboplatin, etoposide)

SECOND-LINE AND SUBSEQUENT THERAPY 
(NO INTENTION TO TRANSPLANT)

• Clinical trial preferred
Preferred regimens
• Brentuximab vedotind

Other recommended regimens (alphabetical order)
• Alectinib (ALK+ ALCL only)o
• Belinostat
• Bendamustined 
• Bortezomibl (category 2B)
• Crizotinib (ALK+ ALCL only)
• Cyclophosphamide and/or etoposide (IV or PO)
• Duvelisibk
• Gemcitabine 
• Pralatrexate
• RTl
• Romidepsin

See First-line Therapy on TCEL-B 1 of 7.
See Second-line and Subsequent Therapy:
PTCL-NOS; EATL; MEITL (TCEL-B 3 of 7)
AITL, including nodal PTCL, TFH and FTCL (TCEL-B 4 of 7)

*Available online, in these guidelines, at NCCN.org.
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Updated results from this study confirmed that
responses were durable across all 3 subtypes of PTCL.109

At a median follow-up of 22 months, no significant dif-
ferences were seen in ORR or rates of CR between the 3
most common subtypes of PTCL. The ORRs were 29%,
30%, and 24%, respectively, for patients with PTCL-NOS,
AITL, and ALCL, ALK-negative. The corresponding CR
rates were 14%, 19%, and 19%, respectively. The median
PFS was 20 months for all responders and it was signifi-
cantly longer for patients who experienced CR for $12
months compared with those who experienced CR for
,12 months or PR (29 months, 13 months, and 7
months, respectively). The median OS was not reached
for patients who experienced CR and 18 months for
those who experienced PR.109 The most common grade
$3 adverse events included thrombocytopenia (24%),
neutropenia (20%), and infections (19%).108

In August 2021, the accelerated approval status for
romidepsin for the treatment of relapsed/refractory PTCL
was withdrawn after the results of the confirmatory phase
III trial, which failed to meet the primary endpoint of
improved PFS for romidepsin 1 CHOP in patients with
previously untreated PTCL (421 patients randomized to
receive romidepsin 1 CHOP or CHOP).52 After a median
follow-up of 28 months, the addition of romidepsin to

CHOP did not result in any statistically significant
improvement in ORR, PFS, or OS but increased the fre-
quency of grade $3 adverse events.52 Although the panel
acknowledged the change in the regulatory status of
romidepsin, the consensus of the panel was to continue
the listing of romidepsin as an important option for
relapsed or refractory PTCL based on the results of the
earlier phase II study and subsequent studies in which
romidepsin resulted in durable responses across all 3 sub-
types of PTCL (ALCL, ALK-negative, PTCL-NOS, and
AITL).53,109

The BELIEF trial evaluated belinostat in 129 patients
with relapsed or refractory PTCL (pretreated with more
than one prior systemic therapy).110 The ORR in 120
evaluable patients was 26% (CR rate of 11% and PR rate
of 15%). The median duration of response, median PFS,
and median OS were 14 months, 2 months, and
8 months, respectively. The 1-year PFS rate was 19%.110

The ORR was higher for AITL compared with other sub-
types (45% compared with 23% and 15%, respectively, for
patients with PTCL-NOS and ALCL, ALK-negative). Ane-
mia (11%), thrombocytopenia (7%), dyspnea (6%), and
neutropenia (6%) were the most common grade 3 or 4
adverse events. Belinostat was approved by the FDA in
July 2014 for the treatment of relapsed or refractory
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PRINCIPLES OF MOLECULAR ANALYSIS IN T-CELL LYMPHOMASa 

Continued

• Genetic testing, including high-throughput sequencing (HTS), array-based comparative genomic hybridization (CGH), NGS, karyotype, or FISH  
to detect somatic mutations or genetic abnormalities are often informative and in some cases essential for an accurate and precise diagnostic 
and prognostic assessment of T-cell lymphomas. 

TCR Gene Rearrangements
• TCR gene rearrangement testing is recommended to support a diagnosis of T-cell lymphoma. 
• Diseases: 
�PTCLs; mycosis fungoides/Sézary syndrome; primary cutaneous CD30+ T-cell LPD; T-LGLL; T-PLL; ENKL; and HSTCL. 

• Description: 
�TCR gene rearrangement is indicative of T-cell clonal expansion. The test targets the gamma and/or beta TCR genes using PCR methods 

with capillary or gel electrophoresis detection methods. Alternatively, HTS methods are increasingly used. HTS methods are more 
sensitive, precise, and capable of providing a unique sequence of the T
disease evolution and monitoring during remission. Clonal T-cell expansions can also be detected using V beta families in blood or tissue 

• Diagnostic value: 
�Clonal TCR gene rearrangements without histopathologic and immunophenotypic evidence of abnormal T-cell population does not 

does not exclude the diagnosis of T-cell lymphoma, which occasionally may fail TCR
information and increased precision for many of these complex diagnoses.

• Prognostic value: 
� TCR , it could be helpful when used to 

determine clinical staging or assess relapsed or residual disease.

ALK Gene Rearrangement
• A subset of CD30-positive ALCLs expresses ALK by IHC. ALK expression is often associated with t(2;5)(p23;q35), leading to the fusion of 

nucleophosmin (NPM1) to ALK and resulting in a chimeric protein. 
• Detection: 
�FISH using probes to ALK (2p23)
�Targeted messenger RNA (mRNA) sequencing

• Diagnostic value: 
�The current 

• Prognostic value: 
�Systemic ALK-positive ALCL with t(2;5) and ALK-negative ALCL with DUSP22 rearrangement (to a lesser extent) have been associated with 

a See References on TCLYM-A 4 of 4*.
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PTCL. Belinostat induced responses across all types of
PTCL (with the exception of ALCL, ALK-positive) and
response rates were significantly higher for AITL than
other subtypes.110

Bendamustine
In a multicenter phase II study (BENTLEY trial) of heavily
pretreated patients with relapsed or refractory PTCL
(n560; AITL, 53%; PTCL-NOS, 38%), bendamustine
resulted in an ORR of 50% (28% CR) and the median dura-
tion of response was only 3.5 months.111 Response rates
were higher in patients with AITL compared with those
with other subtypes. The ORR for AITL and PTCL-NOS
was 69% and 41%, respectively (P5.47). However, this
study was not powered to show differences in response
rates between the different histologic subtypes. The
median PFS and OS for all patients were 4 months and
6 months, respectively. The most common grade 3 or 4
toxicity included neutropenia (30%), thrombocytopenia
(24%), and infectious events (20%).

Pralatrexate
In the pivotal, international phase II study (PROPEL) of
heavily pretreated patients with relapsed or refractory
PTCL (n5109; 59 patients with PTCL-NOS; 13 patients

with AITL, and 17 patients with ALCL), pralatrexate
resulted in an ORR of 29% (CR 11%; response assessed by
an independent central review). Although the study was
not statistically designed to analyze the ORR in specific
subsets, response analyses by key subsets indicated that
the ORR was lower in AITL (8%) than in the other 2
subtypes (32% and 35%, respectively, for PTCL-NOS and
ALCL).112 The median duration of response was
10 months. For all patients, the median PFS and OS were
4 months and 15 months, respectively. The most common
grade 3–4 adverse events included thrombocytopenia (32%),
neutropenia (22%), anemia (18%), andmucositis (22%).

Duvelisib
Preliminary findings from a dose optimization study
confirmed that duvelisib (phosphatidylinositol 3-kinase
[PI3K]-g/d inhibitor) monotherapy at 25 or 75 mg twice
a day has clinical activity in patients with relapsed/
refractory PTCL.113 Early progression was seen more
frequently in the 25 mg cohort, suggesting that higher
initial doses may be required to achieve a more rapid
tumor response. In the multicenter phase II trial
(PRIMO), duvelisib was given at 75 mg twice daily for
2 cycles followed by 25 mg twice daily to maintain
long-term disease control for patients with relapsed/
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PRINCIPLES OF MOLECULAR ANALYSIS IN T-CELL LYMPHOMASa

Continued

DUSP22-IRF4 Gene Rearrangement
• Testing for DUSP22 rearrangement is considered if CD30-positive ALCL, ALK negative is diagnosed, and considered useful under certain 

circumstances for the diagnosis of primary cutaneous CD30+ T-cell LPDs.
• Diseases: 
�PTCLs, primary cutaneous CD30+ T-cell LPDs.

• Description: 
�DUSP22 . DUSP22 

inactivation contributes to the development of PTCLs. 
• Detection: 
�FISH using probes to DUPS22-IRF4 gene region at 6p25.3.

• Diagnostic value: 
• DUSP22 rearrangements are associated with a newly recognized variant of ALK-negative ALCL and a newly reported subtype of 

lymphomatoid papulosis. 
• Prognostic value: 
�ALCL, ALK negative with DUSP22 rearrangement has preliminarily been associated with a favorable prognosis; however, the impact of 

this on choice of therapy is not currently known.

TP63 Rearrangement
• TP63 ALK-negative ALCL cases and are associated with aggressive 

course.
• Detection: 
�FISH using probes to TP63 (3q28) and TBL1XR1/TP63
�Targeted mRNA sequencing

• Disease:
� ALK-negative ALCL

• Diagnostic value: 
�To identify ALK-negative ALCL cases associated with aggressive course

a See References on TCLYM-A 4 of 4*.
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refractory PTCL.114 An interim analysis of dose-expan-
sion cohort (78 patients) reported an ORR of 50% (32%
CR). This activity was similar to the previously reported
ORR of 50% (n58/16) in patients with PTCL from the
phase I study.115 Response rates were consistent across
the most common subtypes including PTCL-NOS and
AITL. Neutropenia (22%), infections (12%), elevated
ALT (24%) or AST (22%), diarrhea (3%), rash (8%),
decreased lymphocyte count (8%), and sepsis (6%)
were the most frequent grade $3 adverse events. This
trial is ongoing with a targeted enrollment of 125
patients. The panel consensus supported the inclusion
of duvelisib (75 mg twice daily for 2 cycles followed by
25 mg twice daily until disease progression) as an
option for patients with relapsed/refractory PTCL.

ALK Inhibitors
Crizotinib is FDA-approved for pediatric patients and
young adults with relapsed or refractory ALCL, ALK-
positive.116,117 Crizotinib also has demonstrated activity
in adult patients with relapsed/refractory ALCL, ALK-posi-
tive after at least one line of prior cytotoxic therapy.118 In a
phase II study of 12 patients (median age at enrollment
was 31 years; range 18–83 years), crizotinib (250 mg twice
daily) resulted in an ORR of 83% (58% CR). The estimated

2-year PFS and OS rates were 65% and 66%, respectively.
Alectinib, a second-generation ALK inhibitor, also has
shown activity in relapsed or refractory ALCL, ALK-posi-
tive.119 In an open-label phase II trial of 10 patients (aged
$6 years; median age 19.5 years), alectinib (300 mg twice
daily; patients weighing less than 35 kg were given a
reduced dose of 150 mg twice daily), resulted in an ORR of
80% with estimated 1-year PFS and OS rates of 58% and
70%, respectively (alectinib was approved in Japan for
relapsed/refractory ALCL, ALK-positive based on this
study). Crizotinib and alectinib are included as options for
patients with relapsed or refractory ALCL, ALK-positive.
Crizotinib does not have central nervous system penetra-
tion. Since alectinib is also active in patients with central
nervous system involvement, it would be an alternative
option for patients with central nervous system involve-
ment of ALK-positive ALCL.120,121

Other Single Agents
Data to support the use of monotherapy with other single
agents are mainly from small single-institution series
(alemtuzumab,122,123 bortezomib,124 cyclosporine,125,126

gemcitabine,127 and lenalidomide128,129).
Alemtuzumab and gemcitabine have shown activity

resulting in an ORR of 50%–55% (CR 30%–33%) in the
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TET2/IDH1/IDH2/RHOA/DNMT3A Mutations
• High incidence of somatic mutations in IDH2 and TET2 IDH2 and TET2 encode for proteins involved 

in epigenetic regulation, suggesting that disruption of gene expression regulation by methylation and acetylation may be involved in 

gene (RHOA G17V) and DNMT3A.
• Disease: 
�Suspected AITL versus other PTCL.

• Detection method: 
�Bidirectional sequencing of the entire coding or selected exons in the genes IDH1, IDH2, DNMT3A, TET2, and RHOA.  

• Diagnostic value: 
�Diagnosis of AITL versus other PTCLs. This pathway has been preliminarily associated with higher rates of response to histone 

deacetylase (HDAC) inh

a See References on TCLYM-A 4 of 4*.
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subset of patients with PTCL-NOS.123,127 Reduced-dose
alemtuzumab was less toxic, equally effective, and also
associated with lower incidences of cytomegalovirus
reactivation compared with standard-dose alemtuzu-
mab.123 Cyclosporine has been effective in patients with
relapsed AITL following treatment with steroid or multi-
agent chemotherapy or HDT/ASCR.125,126 Lenalidomide
monotherapy has also been effective in the treatment of
relapsed or refractory PTCL, resulting in an ORR of 24%.
It has been particularly active in patients with
relapsed or refractory AITL resulting in an ORR of
31% (15% CR).128,129

Combination Chemotherapy
Very limited data are available for the specific use of
combination chemotherapy regimens in patients with
relapsed or refractory PTCL (as discussed in the next
section).130–133

Aggressive second-line chemotherapy with ICE (ifos-
famide, carboplatin, and etoposide) followed by HDT/
ASCR was evaluated in patients with relapsed/refractory
PTCL.130 Among 40 patients treated with ICE, 27 (68%)
underwent HDT/ASCR. Based on intent-to-treat analysis,
median PFS was 6 months from the time of last ICE ther-
apy; 70% of patients experienced relapse within 1 year.

Patients with relapsed disease had a significantly higher
3-year PFS rate compared with those with primary refrac-
tory (20% vs 6%; P5.0005).

Gemcitabine, dexamethasone, and cisplatin (GDP)
followed by HDT/ASCR has also been shown to be effec-
tive for the treatment of patients with relapsed or refrac-
tory PTCL, resulting in an ORR of 72%–80% (CR,
47%–48%).131,132 Among patients who were treated subse-
quently with HDT/ASCR, the 2-year posttransplant OS
was 53% with no difference in survival rates between
patients with relapsed and refractory disease (P5.23). For
all nontransplanted patients, the median PFS and OS
after treatment with GDP were 4 months and 7 months,
respectively.131 The results of a recent retrospective analy-
sis showed that the gemcitabine, vinorelbine, and doxo-
rubicin (GND) regimen was effective and well tolerated
by patients with refractory or relapsed T-cell lymphomas
(n549; 28 patients with PTCL-NOS), with an ORR of 65%
and a median OS of 36 months. The 5-year estimated OS
rate was 32%.133

The inclusion of other combination chemotherapy
regimens (eg, DHAP and ESHAP) for the treatment of
relapsed/refractory PTCL are derived from aggressive
lymphoma clinical trials that have also included a limited
number of patients with PTCL.
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Tumor Lysis Syndrome (TLS)
• Laboratory hallmarks of TLS:
�High potassium
�High uric acid 
�High phosphorous
�Low calcium 
�Elevated creatinine 

• Symptoms of TLS:
�Nausea and vomiting, shortness of breath, irregular heartbeat, 

clouding of urine, lethargy, and/or joint discomfort. 

• TLS features:
�Consider TLS prophylaxis for patients with the following risk 

factors:
 � Spontaneous TLS
 � High tumor burden or bulky disease
 � Elevated WBC count
 � Bone marrow involvement
 � Pre-existing elevated uric acid
 � Renal disease or renal involvement by tumor

a There are data to support that fixed-dose rasburicase is very effective in adult patients.

• Treatment of TLS:
�TLS is best managed if anticipated and treatment is started prior to 

chemotherapy.
�Centerpiece of treatment includes:

 � Rigorous hydration
 � Management of hyperuricemia 
 � Frequent monitoring of electrolytes and aggressive correction 
(essential) 

�First-line and at retreatment for hyperuricemia
 � Glucose-6-phosphate dehydrogenase (G6PD) testing is required 
prior to use of rasburicase. Rasburicase is contraindicated in 
patients with a history consistent with G6PD. In these patients, 
rasburicase should be substituted with allopurinol. 

 � Low Risk Disease:  
Allopurinol or febuxostat beginning 2–3 days prior to 
chemoimmunotherapy and continued for 10–14 days

 � Intermediate Risk Disease: Stage I/II and LDH <2X ULN:  
Allopurinol or febuxostat 

        OR 
        Rasburicase if renal dysfunction and uric acid, potassium, 
        and/or phosphate >ULN

 � High Risk Disease: Stage III/IV and/or LDH ≥2X ULN:  
Rasburicase

�
a One dose 

of rasburicase is frequently adequate. Re-dosing should be 
individualized.) is indicated for patients with any of the following risk 
factors:

 - Urgent need to initiate therapy in a high-bulk patient
 -  

impossible
 - Acute renal failure 
�If TLS is untreated, its progression may cause acute kidney failure, 

cardiac arrhythmias, seizures, loss of muscle control, and death.
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Selection of Second-line Systemic Therapy
Not enough data are available to support the use of a
particular regimen for second-line therapy based on the
subtype, with the exception of ALCL. Brentuximab vedo-
tin should be the preferred choice for second-line ther-
apy for relapsed/refractory ALCL.105–107

Belinostat induced responses across all types of
PTCL (with the exception of ALK-positive ALCL), and
response rates were significantly higher for AITL than
other subtypes.110 Bendamustine and lenalidomide have
also induced higher response rates in patients with AITL
compared with those with other subtypes.111,129 HDAC
inhibitors may have superior activity in PTCL with TFH
phenotype compared with non-TFH PTCL.53,54 ALK
inhibitors (crizotinib or alectinib) could be considered
for ALCL, ALK-positive.118–120 Pralatrexate has very limited
activity in AITL compared with other subtypes.112 Cyclo-
sporine may be appropriate for patients with relapsed
AITL after treatment with steroids or multiagent chemo-
therapy or HDT/ASCR.125,126 However, the aforementioned
studies were not sufficiently powered to evaluate the
response rates in specific subtypes.

The selection of second-line chemotherapy regimen
(single agent vs combination regimen) should be based
on the patient’s age, performance status, donor availability,

agent’s side effect profile, and goals of therapy. For
instance, if the intent is to transplant, ORR or CR rate may
be more important than the ability to give a treatment in
an ongoing or maintenance fashion without cumulative
toxicity. For patients who are intended for transplant soon,
combination chemotherapy prior to transplant is often
preferred if HDT/ASCR is being considered. Combination
chemotherapy may also be preferred for patients who are
ready to proceed to allogeneic HCT when a suitable donor
has already been identified. However, if there is no donor
available, the use of intensive combination chemotherapy
is not recommended due to the inability to maintain a
response for longer periods with the continuous
treatment.

Results from the COMPLETE registry showed that
treatment with single agents were often as effective, with
a trend toward increased CR rate as combination regi-
mens (41% vs 19%; P5.02).134 The median OS (39 vs 17
months; P5.02) and PFS (11 vs 7 months; P5.02) were
also higher among patients treated with single agents,
and more patients receiving single agents received HCT
(26% vs 8%, P5.07). Thus, for many patients with an
intent to proceed to allogeneic HCT, the use of single
agents or combination regimens may be appropriately
used as a bridge to transplant. Single agents or lower
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For other immunosuppressive situations, see NCCN Guidelines for Prevention and Treatment of Cancer-Related Infections†.
Monoclonal Antibody Therapy and Viral Reactivation  
• Brentuximab Vedotin (anti-CD30 antibody-drug conjugate)
�Progressive multifocal leukoencephalopathy (PML): 

 � Caused by reactivation of the JC virus (JCV) and is usually fatal.
 � Diagnosis made by PCR of CSF and in some cases brain biopsy.
 �
 � Clinical indications may include changes in behavior such as 

walking, and vision problems.

Management of Tumor Flare Recommended for Patients Receiving Lenalidomide
• 

treatment initiation; may also be associated with spleen enlargement, low-grade fever, and/or rash.
• Treatment: Steroids (eg, prednisone 25–50 mg PO for 5–10 days); antihistamines for rash and pruritus (eg, cetirizine 10 mg PO once daily or 

loratadine 10 mg PO daily).
• Prophylaxis: Consider in patients with bulky lymph nodes (>5 cm); administer steroids (eg, prednisone 20 mg PO for 5–7 days followed by 

rapid taper over 5–7 days).

Prevention of Pralatrexate-Induced Mucositisc,d,e
• Vitamin B12 (cyanocobalamin) at a dose of 1000 mcg intramuscular to be started no more than 10 weeks prior to starting therapy with 

pralatrexate and then every 8–10 weeks.
• Oral folic acid 1–1.25 mg daily to be started within 10 days of starting therapy and continuing for 30 days after the last dose of pralatrexate. 
• Consider use of oral leucovorin 25 mg 3 times daily for 2 consecutive days (total of 6 doses), starting 24 hours after each dose of pralatrexate.

c Mould DR, Sweeney K, Duffull SB, et al. A population pharmacokinetic and pharmacodynamic evaluation of pralatrexate in patients with relapsed or refractory non-
Hodgkin's or Hodgkin's lymphoma. Clin Pharmacol Ther 2009;86:190-196.

d Shustov AR, Shinohara MM, Dakhil SR, et al. Management of mucositis with the use of leucovorin as adjunct to pralatrexate in treatment of peripheral t-cell lymphomas 
(PTCL) – Results from a prospective multicenter phase 2 clinical trial. Blood 2018;132:2910.

e Koch E, Story SK, Geskin L. Preemptive leucovorin administration minimizes pralatrexate toxicity without sacrificing efficacy. Leuk Lymphoma 2013;54:2448-2451.

• Anti-CD52 Antibody Therapy: Alemtuzumab
�CMV reactivation:

 � The current appropriate management is controversial; some NCCN 
Member Institutions use ganciclovir (PO or IV) preemptively if viremia  
is present, others only if viral load is rising. 

 � CMV viremia should be measured by quantitative PCR at least every 
2–3 weeks. 

�Antiinfective prophylaxis
 � Herpes simplex virus (HSV) prophylaxis with acyclovir or equivalent. 
 � PJP prophylaxis with sulfamethoxazole/trimethoprim or equivalent.
 � Consider antifungal prophylaxis.
 � Consultation with an infectious disease expert may be necessary.  
See NCCN Guidelines for Prevention and Treatment of Cancer-Related 
Infections†.

†To view the most recent version of these guidelines, visit NCCN.
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toxicity regimens may also be more appropriate for older
patients with a limited performance status or for those
patients who are unable to tolerate more intensive combi-
nation chemotherapy.

However, the preferential use of single agents versus
combination regimens in patients with an intention to
proceed to transplant has not been evaluated in a pro-
spective randomized trial.
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• PTCL
�Consolidation after chemotherapy CR: 30–36 Gy
�Complementary after PR: 40–50 Gy
�RT as primary treatment for refractory or non-candidates for chemotherapy: 40–55 Gy
�In combination with HCT: 20–36 Gy, depending on sites of disease and prior RT exposure

Treatment Modalities:
• Treatment with photons, electrons, or protons may all be appropriate, depending on clinical circumstances. 

General Dose Guidelines: (RT in conventional fraction sizes)
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