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Clinical Trials: NCCN believes that 
the best management for any patient 
with cancer is in a clinical trial.  
Participation in clinical trials is 
especially encouraged. 
To find clinical trials online at NCCN 
Member Institutions, click here:
nccn.org/clinical_trials/physician.html.
NCCN Categories of Evidence and 
Consensus: All recommendations 
are category 2A unless otherwise 
indicated.  
See NCCN Categories of Evidence  
and Consensus.

NCCN Categories of Preference:
All recommendations are considered
appropriate.
See NCCN Categories of Preference

NCCN T-Cell Lymphomas Panel Members
Summary of the Guidelines Updates

• Peripheral T-Cell Lymphomas (TCEL-1)
• Breast Implant-Associated ALCL (BIAA-1)
• T-Cell Large Granular Lymphocytic Leukemia (LGLL-1)
• Adult T-Cell Leukemia/Lymphoma (ATLL-1)
• T-Cell Prolymphocytic Leukemia (TPLL-1)
• Extranodal NK/T-Cell Lymphoma, nasal type (NKTL-1)
• Hepatosplenic Gamma-Delta T-Cell Lymphoma (HGTL-1)

• Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A)
• Supportive Care (LYMP-B)
• Lugano Response Criteria for Non-Hodgkin’s Lymphoma (LYMP-C)
• Principles of Radiation Therapy (LYMP-D)

Classification and Staging (ST-1)

Use of Immunophenotyping/Genetic Testing in Differential Diagnosis of Mature B-Cell 
and NK/T-Cell Neoplasms (See NCCN Guidelines for B-Cell Lymphomas)

The 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 and disclaims any responsibility for their application or use in any way. The NCCN 
Guidelines are copyrighted by National Comprehensive Cancer Network®. All rights reserved. The NCCN Guidelines and the illustrations herein may not 
be reproduced in any form without the express written permission of NCCN. ©2018.
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UPDATES

Continued

Peripheral T-Cell Lymphomas
TCEL-1
• Diagnosis, Useful
�3rd bullet was revised, "Additional immunohistochemical studies to 

characterize subsets of PTCL including markers of T-follicular helper 
[TFH] cell origin): ßF1, CXCL13, ICOS, BCL6, TCRdelta, cytotoxic T-cell 
markers (TIA-1, granzyme B, perforin)."

�Bullet was removed, "Karyotype to establish clonality."

TCEL-2
• Workup, Useful
�"Hepatitis C testing" was added.

TCEL-3
• ALCL, ALK positive, Stage I, II
�ISRT dosing was removed from the page and a footnote with a link to 

the Principles of Radiation Therapy was added. (Also for TCEL-4)
�Footnote n was added, "Interim restaging after 3–4 cycles." (Also for 

TCEL-4)

TCEL-4
• Footnote r was revised, "If PET/CT scan positive, rebiopsy is strongly 

recommended before changing course of treatment."

TCEL-5
• Relapsed/refractory disease, no intention to transplant, 
�"Preferred" was added to "Clinical trial."
�After second-line therapy, see suggested regimens, "or clinical 

benefit" was added to "complete or partial response."

TCEL-B 2 of 5
• Footnote h was added "See Supportive Care (LYMP-B)."  Also for other 

TCEL-B pages.
• Footnote l was added, "See Principles of Radiation Therapy (LYMP-D)." 

Also for other TCEL-B pages.

New algorithm
• Diagnosis, workup, and treatment recommendations for "Hepatosplenic 

T-cell lymphoma (HSTCL)" were added to the Guidelines. (HGTL-1)

Global changes
• Suggested treatment regimen references were updated throughout the 

guidelines.
• A footnote to the new "See Principles of Molecular Analysis in T-Cell 

Lymphomas (LYMP-A)" was added to the Diagnosis heading for all subtypes.
• A footnote was added to PET/CT scan as appropriate throughout the 

guidelines: "Patients with T-cell lymphomas often have extranodal disease, 
which may be inadequately imaged by CT. PET scan may be preferred in 
these instances."

• Diagnosis, Useful Under Certain Circumstances, the following bullet and 
corresponding footnote were made consistent throughout: "Molecular 
analysis to detect clonal T-cell antigen receptor (TCR) gene rearrangements 
or other assessment of clonality (karyotype, array-CGH, or FISH analysis 
to detect somatic mutations or genetic alterations)." Footnote: "Clonal 
TCR gene rearrangements can be assessed by PCR or by high-throughput 
sequencing (HTS) techniques. Results should be interpreted with caution 
since clonal TCR gene rearrangements can also be seen in patients with 
non-malignant conditions. See Principles of Molecular Analysis in T-Cell 
Lymphomas (LYMP-A)."

Updates in Version 1.2019 of the NCCN Guidelines for T-Cell Lymphomas from Version 5.2018 include:
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UPDATES
Continued

Updates in Version 1.2019 of the NCCN Guidelines for T-Cell Lymphomas from Version 5.2018 include:

Breast Implant-Associated ALCL
BIAA-1
• Pathologic workup, Essential
�1st bullet was revised, "Cytology with cell block preparation."
�2nd bullet was revised, "IHC and/or flow cytometry for CD2, CD3, CD4, 

CD5, CD7, CD8, CD30, CD45, and ALK."
• Pathologic workup, Useful
�Bullet was added, "If there is solid mass associated with the implant, 

biopsy (excisional or incisional or core needle) may be required for 
diagnosis."

• Footnote d was revised by adding, "If possible, obtain >50 mL for 
cytology and cell block; >10 mL for flow cytometry immunophenotype."

BIAA-2
• Treatment
�3rd bullet was revised, "Consultation with surgical oncologist 

recommended for patients with preoperative tumor mass."
• Localized disease to capsule/implant/breast
�Qualifier, "Incomplete excision or partial capsulectomy with residual 

disease" was revised by adding, "± regional lymph node involvement."
 ◊ Algorithm after qualifier was then revised to, "Discuss adjuvant 
treatment options with multidisciplinary team, RT (24–36 Gy) for 
local residual disease ± systemic therapy (as listed below), if node 
positive or RT not feasible."

• Extended disease 
�Algorithm was revised from, "Systemic therapy (alphabetical order): 

Brentuximab vedotin or See first-line systemic ALCL regimens 
(TCEL-B 1 of 5)" to "Consider systemic therapy (alphabetical order): 
Brentuximab vedotin, CHOP, CHOEP, Dose-adjusted EPOCH."

• Footnote l was added, "Brentuximab vedotin may be appropriate for low 
burden disease in selected patients."

BIAA-B
• Footnote 2 was added, "Bilateral breast implantation for ALCL is not 

considered in this staging system. Complete excision of bilateral 
disease may be recommended if it is determined that 2 independent 
primaries are present (one on each side). Pathologic staging should be 
assessed in both sides.  Identification of clonal abnormalities in bilateral 
cases is desirable and may help in determining if the disease represents 
metastasis."

T-Cell Large Granular Lymphocytic Leukemia
LGLL-1
• Diagnosis, Useful 
�1st bullet, 1st sub-bullet was revised, "IHC panel (on bone marrow 

biopsy):.."
• Workup, Useful
�Bullet was added, "Discussion of fertility and sperm banking, if fertility- 

impacting therapy is planned." (Similar bullet also for ATLL-1, TPLL-1)

LGLL-2
• Footnote m was added, "See Supportive Care for Purine Analogs and 

Alemtuzumab (LYMP-B)."

Adult T-Cell Leukemia/Lymphoma
ATLL-1
• Workup, Useful
�7th bullet was added, "HLA typing."

• Footnote b was revised, "The diagnosis of ATLL requires peripheral blood 
cytology or tissue histopathology and immunophenotyping of tumor lesion, 
or morphology and immunophenotyping of peripheral blood, and HTLV-1 
serology."

ATLL-B
• Heading was revised, "Second-line Therapy (with intention to proceed to 

HDT/ASCR) or Subsequent Therapy to HDT/ASCR."
• Footnote b was added, "See Supportive Care for Brentuximab Vedotin, 

Lenalidomide, Alemtuzumab, and Bendamustine (LYMP-B)."

T-Cell Prolymphocytic Leukemia
TPLL-1
• Diagnosis, Essential 
�3rd bullet, 1st sub-bullet was revised by adding, "TCL1."
�4th bullet was revised as, "Cytogenetics (FISH and karyotype):..."

• Diagnosis, Useful
�"IHC: TCL1" was removed.

TPLL-2
• Footnote h was revised from, "Monitor for CMV reactivation; anti-infective 

prophylaxis for herpes virus and PCP is recommended when treating with 
alemtuzumab ± purine analogs" to "See Supportive Care (LYMP-B)."
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UPDATES

Updates in Version 1.2019 of the NCCN Guidelines for T-Cell Lymphomas from Version 5.2018 include:

Continued

Extranodal NK/T-Cell Lymphoma, nasal type
NKTL-1
• Diagnosis, Essential
�3rd bullet, 

 ◊ IHC panel was revised, "... CD2, cCD3ɛ, CD56, EBER-ISH, CD5, CD56, 
TIA1."

 ◊ Flow panel was added: "CD2, CD3, CD4, CD5, CD7, CD8, CD56, 
TCRα/β, TCRɣ/ẟ."

• Diagnosis, Useful
�2nd bullet, 2nd sub-bullet was revised, "T-cell lineage: CD2, CD7, CD8, 

CD4, granzyme B, TCRβ, TCRẟ CD5."

NKTL-2
• Workup, Essential
�10th bullet was revised, "PET/CT scan and/or chest/abdominal/pelvic CT 

with contrast of diagnostic quality and/or PET/CT scan."
�11th bullet was revised, "Dedicated CT or MRI ± CT pretreatment for RT 

planning of the nasal cavity, hard palate, anterior fossa, nasopharynx."

NKTL-3
• Induction Therapy
�Concurrent chemoradiation, sequential chemoradiation, and sandwich 

chemoradiation were clarified as "combined modality therapy."

NKTL-4
• Nasal and Extranasal, No response 
�Additional therapy, the following was clarified, "Combination Alternate 

chemotherapy regimen (asparaginase-based) if not previously used."
�After alternate chemotherapy regimen, two options for "Relapsed/

Refractory Disease" were added:
 ◊ Nivolumab (category 3) 
 ◊ See Preferred regimens for Second-line therapy for PTCL-NOS 
(TCEL-B)

• Footnote s was added, "Reports of EBV reactivation have been seen with 
HDAC inhibitors; consider monitoring or prophylaxis."

• Footnote was removed, "Allogeneic preferred, if donor available."

NKTL-B 1 of 2
• RT dosing for the combined modality therapies was moved to the 

Principles of Radiation Therapy (LYMP-D).

Supportive Care
LYMP-B 1 of 2
• Tumor Lysis Syndrome
�"High-risk features" was changed to "TLS features"
�TLS features, 

 ◊ 1st sub-bullet was added, "Consider TLS prophylaxis for patients with 
the following risk factors."

 ◊ Sub-sub bullet was removed, "Histologies of Burkitt lymphoma and 
lymphoblastic lymphoma; occasionally patients with DLBCL and CLL."

�Treatment of TLS
 ◊ Rasburicase was clarified by removing the risk factor "presence of any 
high-risk feature."

LYMP-B 2 of 2
• A new section was added, "Management of Tumor Flare Recommended for 

Patients Receiving Lenalidomide."
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UPDATES

Updates in Version 1.2018 of the NCCN Guidelines for T-Cell Lymphomas from Version 3.2017 include:

Principles of Radiation Therapy
LYMP-D 1 of 4
• Bullet was removed, "Treatment with photons, electrons, or protons may all 

be appropriate, depending on clinical circumstances."

LYMP-D 2 of 4
• Target volumes
�ISRT for nodal disease, bullet was removed, "For indolent NHL, often 

treated with RT alone, larger fields should be considered. For example, 
the CTV definition for treating follicular lymphoma with radiation therapy 
alone will be greater than that employed for DLBCL with similar disease 
distribution being treated with combined modality therapy."

�ISRT for extranodal disease "(excluding NK/T-cell lymphoma)" was added.
 ◊ 2nd sub-bullet was revised, "For most organs and particularly for 
indolent disease, the whole organ comprises the CTV (eg, stomach, 
salivary gland, thyroid). For other organs, including orbit, breast, lung, 
bone, and localized skin, and in some cases when RT is consolidation 
after chemotherapy, partial organ RT may be appropriate."

 ◊ 3rd sub-bullet was revised, "For most NHL subtypes no Prophylactic 
irradiation is not required for uninvolved lymph nodes."

LYMP-D 3 of 4
• ISRT for extranodal NK/T-cell lymphoma recommendations were added. 
• General Dose Guidelines, 
�2nd bullet, 

 ◊ 1st sub-bullet for NK-T cell was revised, "RT alone as primary treatment 
(if unfit for chemotherapy): 50–55 Gy."

 ◊ 2nd sub-bullet, "RT in combined modality therapy: 45–50.4 45-56 Gy
 ◊ 3rd sub-bullet, combined modality therapy dosing was added. 
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TCEL-1

aSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
bSee Use of Immunophenotyping/Genetic Testing in Differential Diagnosis of Mature B-Cell and NK/T-Cell Neoplasms (See NCCN Guidelines for B-Cell Lymphomas).
cClonal TCR gene rearrangements alone are not sufficient for diagnosis, as these are often seen with reactive/inflammatory processes. can be assessed by PCR or by 

high-throughput sequencing (HTS) techniques. Results should be interpreted with caution since clonal TCR gene rearrangements can also be seen in patients with 
non-malignant conditions. See Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).

dSee map for prevalence of HTLV-1 by geographic region.
ePrimary cutaneous peripheral T-cell lymphomas with limited skin involvement may have an indolent disease course are very heterogeneous and the optimal 

management may not be along these guidelines.
fAITL may occasionally present with concurrent DLBCL. EBV and appropriate immunohistochemistry should be performed. Clonal hematopoesis in AITL is considered 

as a risk factor for cardiovascular disease.
gMEITL has only recently been separated as its own entity and optimal treatment has not been defined.

DIAGNOSISa
SUBTYPES

ESSENTIAL:
• Review of all slides with at least one paraffin block representative of 

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.  
An FNA alone is not sufficient for the initial 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 in conjunction with appropriate ancillary 
techniques may be sufficient for diagnosis.

• Adequate immunophenotyping to establish diagnosisb
�IHC panel may include CD20, CD3, CD10, BCL6, Ki-67, CD5, CD30, 

CD2, CD4, CD8, CD7, CD56, CD21, CD23, EBER-ISH, TCRβ, TCRẟ, 
PD1/CD279, ALK 
with or without
�Cell surface marker analysis by flow cytometry may include kappa/

lambda, CD45, CD3, CD5, CD19, CD10, CD20, CD30, CD4, CD8, CD7, 
CD2; TCRα/β, TCRɣ

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

gene rearrangements or other assessment of clonality (karyotype, 
array-CGH, or FISH analysis to detect somatic mutations or genetic 
alterations)c

• Consider molecular analysis to detect DUSP22 rearrangement if ALCL, 
ALK negativea

• Additional immunohistochemical studies to characterize subsets 
of PTCL including markers of T-follicular helper [TFH] cell origin), 
CXCL13, ICOS, and cytotoxic T-cell markers (TIA-1, granzyme B, 
perforin) 

• Assessment of HTLV-1d by serology or other methods in at-risk 
populations. 

Subtypes included:e
• Peripheral T-cell lymphoma (PTCL), NOS
• Angioimmunoblastic T-cell lymphoma (AITL)f
• Anaplastic large cell lymphoma (ALCL), 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 (PTCL,TFH)
• Follicular T-cell lymphoma (FTCL)

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

Primary Cutaneous Lymphpmas)
• All other T-cell lymphomas

Extranodal NK/T-cell lymphoma, nasal type (See NKTL-1)

See 
Workup 
(TCEL-2)
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TCEL-2

WORKUP

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

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

• Performance status
• B symptoms
• CBC with differential
• Bone marrow biopsy ± aspirate
• LDH
• Comprehensive metabolic panel
• Uric acid
• PET/CT scani and/or chest/abdominal/pelvic (C/A/P) CT with contrast of 

diagnostic quality
• Calculation of International Prognostic Index (IPI)j
• Echocardiogram or MUGA scan if anthracycline or anthracenedione-based 

regimen is indicated
• Pregnancy testing in women of child-bearing age (if chemotherapy or RT 

planned)

USEFUL IN SELECTED CASES:
• Neck CT with contrast
• Head CT or MRI with contrast
• Skin biopsy
• HIV testing
• Hepatitis B and C testing
• Consider quantitative EBV PCR
• Consider celiac disease in newly diagnosed EATL
• Discussion of fertility issues and sperm banking

See TCEL-3

hThe role of intrathecal prophylaxis in PTCL is largely unknown.
iPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
jSee International Prognostic Index (TCEL-A).

ALCL, ALK positive

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

See TCEL-4

NCCN Guidelines Version 1.2019

Version 1.2019, 11/21/18 © 2018 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.
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.

Peripheral T-Cell Lymphomas
NCCN Guidelines Index

Table of Contents
Discussion

https://www.nccn.org/professionals/physician_gls/default.aspx


TCEL-3

iPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
kConsider consolidative HDT/ASCR for high-risk IPI patients in CR1.
lSee Suggested Treatment Regimens (TCEL-B).
mSee Principles of Radiation Therapy (LYMP-D).
nInterim restaging after 3–4 cycles.
oSee Lugano Response Criteria for Non-Hodgkin’s Lymphoma (LYMP-C).

Consider prophylaxis for tumor lysis syndrome (See LYMPH-B)STAGE FIRST-LINE THERAPY

ALCL, ALK 
positive

Stage I, II 

Stage III, IVk

Multiagent chemotherapyl x 6 cycles  
± ISRTm
or
Multiagent chemotherapyl x 3–4 cycles 
+ ISRTm (category 2B)

Multiagent chemotherapyl x 6 cycles 

See Relapsed/
Refractory 
Disease 
(TCEL-5)

Complete 
or partial 
responseo

No reponse or 
Progressive 
diseaseo

Interim 
restagingn 
with PET/
CTi or C/A/P 
CT scan with 
contrast

Complete 
planned 
course of 
treatment
and 
Observe for 
recurrence

Relapse
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TCEL-4

gMEITL has only recently been separated as its own entity and optimal treatment has not been defined.
iPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
lSee Suggested Treatment Regimens (TCEL-B).
mSee Principles of Radiation Therapy (LYMP-D).
nInterim restaging after 3–4 cycles.
oSee Lugano Response Criteria for Non-Hodgkin’s Lymphoma (LYMP-C).
pALCL-, ALK-negative with a DUSP22 rearrangement has been associated with a prognosis more similar to ALK-positive disease and could be treated according to the 

ALCL-, ALK-positive algorithm. (Parrilla Castellar ER, Jaffe ES, Said JW, et al. ALK-negative anaplastic large cell lymphoma is a genetically heterogeneous disease 
with widely disparate clinical outcomes. Blood 2014;124:1473-1480.)

qFor selected patients (elderly, comorbid conditions), a trial of single-agent corticosteroid may be considered for symptom management.
rIf PET/CT scan positive, rebiopsy is strongly recommended before changing course of treatment.
sLocalized areas can be irradiated before or after high-dose therapy. See Principles of Radiation Therapy (LYMP-D).

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

STAGE FIRST-LINE 
THERAPY

• PTCL, NOS
• ALCL, ALK 

negativep 
• AITLq
• EATL
• MEITLg
• Nodal PTCL, TFH
• FTCL

Stage 
I–IV

Clinical trial 
(preferred)
or
Multiagent 
chemotherapyl 
6 cycles 
± ISRTm

Complete 
responseo
(PET 
negative)

Clinical trial
or
Consider high-
dose therapy with 
stem cell rescues
or
Observe

Relapse, 
See 
Relapsed/
Refractory 
Disease 
(TCEL-5)

Interim 
restagingn 
with PET/
CTi or C/A/P 
CT scan with 
contrast

At completion 
of treatment, 
repeat PET/
CTi or C/A/P 
CT scan with 
contrastr

Complete 
planned 
course of 
treatment

Complete 
or partial 
responseo

No 
response or 
Progressive 
diseaseo

Partial
responseo
(PET positive)

Progressive
diseaseo

INTERIM 
RESTAGING

END-OF 
TREATMENT 
RESTAGING

END-OF-
TREATMENT
RESPONSE

See Relapsed/Refractory 
Disease (TCEL-5)
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TCEL-5

mSee Principles of Radiation Therapy (LYMP-D).
oSee Lugano Response Criteria for Non-Hodgkin’s Lymphoma (LYMP-C).
tLocalized areas can be irradiated before or after high-dose therapy. See Principles of Radiation Therapy (LYMP-D).

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

RELAPSED/
REFRACTORY 
DISEASE

SECOND-LINE THERAPY CONSOLIDATION/
ADDITIONAL THERAPY

RELAPSE #2 
OR GREATER

Relapse/
refractory 
disease

Intention to 
proceed to 
transplant 

No intention 
to transplant

Clinical trial (preferred)
or
Second-line therapy 
See Suggested 
Regimens (TCEL-B)

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

Complete 
responseo or 
Partial responseo

No response or 
Progressive diseaseo 

Clinical trial 
or 
Consider allogeneic 
hematopoietic cell 
transplant (HCT)t (non-
myeloablative or ablative) 
or
Consider high-dose 
therapy with autologous 
stem cell rescuet Clinical trial

or 
Alternative 
second-line 
therapy 
(See TCEL-B)
or
Palliative RTm
and/or
Best 
supportive 
care

Complete 
responseo or 
Partial responseo or 
Clinical benefit

Continue 
treatment 
or 
Observe

No response or 
Progressive diseaseo 
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TCEL-A

aThe 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.
bGallamini 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.
cWent 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.
dVose 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

PROGNOSTIC INDEX FOR PTCL-U (modified-PIT)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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TCEL-B 
1 OF 5

aSee references for regimens on TCEL-B 5 of 5. 
bWhile anthracycline-based regimens confer a favorable prognosis in ALCL, ALK +, 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.
cOther histologies include ALCL, ALK-; PTCL, NOS; AITL; EATL; MEITL; nodal PTCL, TFH; and FTCL. 
dALCL, ALK-negative with a DUSP22 rearrangement has been associated with a prognosis more similar to ALK-positive disease and could be treated according to the 

ALCL, ALK-positive algorithm. (Parrilla Castellar ER, Jaffe ES, Said JW, et al. ALK-negative anaplastic large cell lymphoma is a genetically heterogeneous disease 
with widely disparate clinical outcomes. Blood 2014;124:1473-1480.)

eMEITL has only recently been separated as its own entity and optimal treatment has not been defined.
fCHOP followed by IVE regimen includes HCT.

See Second-line and Subsequent Therapy:
• PTCL-NOS; EATL; MEITL; nodal PTCL, TFH; FTCL (TCEL-B 2 of 5)
• AITL (TCEL-B 3 of 5)
• ALCL (TCEL-B 4 of 5)

SUGGESTED TREATMENT REGIMENSa

First-line Therapy:
• Clinical trialb
• ALCL, ALK+ histology
�CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) 
�CHOEP (cyclophosphamide, doxorubicin, vincristine, etoposide, prednisone) 
�Dose-adjusted EPOCH (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin)

• Other histologies:c,d,e
�Preferred regimens (in alphabetical order)

 ◊ CHOEP 
 ◊ CHOP
 ◊ Dose-adjusted EPOCH (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin)

�Other recommended regimens (in alphabetical order)
 ◊ CHOP followed by IVE (ifosfamide, etoposide, epirubicin) alternating with intermediate-dose methotrexate [Newcastle Regimen] 
[studied only in patients with EATL]f

 ◊ HyperCVAD (cyclophosphamide, vincristine, doxorubicin, dexamethasone) alternating with high-dose methotrexate and 
cytarabine (category 3)

First-line Consolidation:
• Consider consolidation with high-dose therapy and stem cell rescue.
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TCEL-B  
2 OF 5

See First-line Therapy on TCEL-B 1 of 5.

aSee references for regimens on TCEL-B 5 of 5.
eMEITL has only recently been separated as its own entity and optimal treatment has not been defined.
gInterpretation of CD30 expression is not standardized. Responses have been seen in patients with a low level of CD30-positivity.
hSee Supportive Care (LYMP-B).
iData 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, Jung SH, Johnson JL, 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 3–4 weeks following 
treatment with brentuximab vedotin before initiation. 

jWhile alemtuzumab is no longer commercially available, it may be obtained for clinical use.
kActivity has been demonstrated in small clinical trials and additional larger trials are needed.
lSee Principles of Radiation Therapy (LYMP-D).

SUGGESTED TREATMENT REGIMENS FOR PTCL-NOS, EATL; MEITL; Nodal PTCL, TFH; FTCLa,e

• Other recommended single agents (alphabetical order) 
�Alemtuzumabh,j
�Bendamustineh
�Bortezomibk (category 2B)
�Gemcitabine
�Lenalidomideh
�Radiation therapyl

Second-line Therapy (with intention to proceed to transplant) and Subsequent Therapy:
• Clinical trial preferred
• Preferred regimens
�Single agents (alphabetical order)

 ◊ Belinostat
 ◊ Brentuximab vedotin for CD30+ PTCLg,h
 ◊ Pralatrexate
 ◊ Romidepsin 

�Combination regimens (alphabetical order)
 ◊ DHAP (dexamethasone, cisplatin, cytarabine)
 ◊ ESHAP (etoposide, methylprednisolone, cytarabine, cisplatin)
 ◊ GDP (gemcitabine, dexamethasone, cisplatin) 
 ◊ GemOx (gemcitabine, oxaliplatin)
 ◊ ICE (ifosfamide, carboplatin, etoposide)

See Second-line and Subsequent Therapy:
• AITL (TCEL-B 3 of 5)
• ALCL (TCEL-B 4 of 5)

• Other recommended regimens
�Single agents (alphabetical order)

 ◊ Bendamustineh
 ◊ Gemcitabine 
 ◊ Lenalidomideh

�Combination regimen 
 ◊ GVD (gemcitabine, vinorelbine, liposomal doxorubicin)i

Second-line Therapy (no intention to transplant) and Subsequent Therapy:
• Clinical trial preferred
• Preferred single agents (alphabetical order)
�Belinostat
�Brentuximab vedotin for CD30+ PTCLg,h
�Pralatrexate
�Romidepsin
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TCEL-B  
3 OF 5

See First-line Therapy on TCEL-B 1 of 5.
aSee references for regimens on TCEL-B 5 of 5.
gInterpretation of CD30 expression is not standardized. Responses have been seen in 

patients with a low level of CD30-positivity.
hSee Supportive Care (LYMP-B).
jWhile alemtuzumab is no longer commercially available, it may be obtained for clinical use.
kActivity has been demonstrated in small clinical trials and additional larger trials are needed.
lSee Principles of Radiation Therapy (LYMP-D).
mIn AITL, pralatrexate has limited activity. 
nWith close follow-up of renal function.

SUGGESTED TREATMENT REGIMENS FOR AITLa

Second-line Therapy (no intention to transplant) and Subsequent Therapy:
• Clinical trial preferred
• Preferred single agents (alphabetical order)
�Belinostat
�Brentuximab vedotin for CD30+ AITLg,h
�Romidepsin 

Second-line Therapy (with intention to proceed to transplant) and Subsequent Therapy:
• Clinical trial preferred
• Preferred regimens
�Single agents (alphabetical order)

 ◊ Belinostat
 ◊ Brentuximab vedotin for CD30+ AITLg,h
 ◊ Romidepsin 

�Combination regimens (alphabetical order)
 ◊ DHAP (dexamethasone, cisplatin, cytarabine)
 ◊ ESHAP (etoposide, methylprednisolone, cytarabine, cisplatin)
 ◊ GDP (gemcitabine, dexamethasone, cisplatin)
 ◊ GemOx (gemcitabine, oxaliplatin)
 ◊ ICE (ifosfamide, carboplatin, etoposide)

See Second-line and Subsequent Therapy:
• PTCL-NOS; EATL; MEITL; nodal PTCL, TFH; FTCL 

(TCEL-B 2 of 5)
• ALCL (TCEL-B 4 of 5)

• Other recommended regimens
�Single agents (alphabetical order)

 ◊ Bendamustineh 
 ◊ Gemcitabine 
 ◊ Lenalidomideh
 ◊ Pralatrexatem

• Other recommended single agents (alphabetical order) 
�Alemtuzumabh,j  
�Bendamustineh 
�Bortezomibk (category 2B)
�Cyclosporinen
�Gemcitabine
�Lenalidomideh
�Pralatrexatem
�Radiation therapyl

NCCN Guidelines Version 1.2019

Version 1.2019, 11/21/18 © 2018 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.
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.

Peripheral T-Cell Lymphomas
NCCN Guidelines Index

Table of Contents
Discussion

https://www.nccn.org/professionals/physician_gls/default.aspx


TCEL-B  
4 OF 5

See First-line Therapy on TCEL-B 1 of 5.

aSee references for regimens on TCEL-B 5 of 5.
hSee Supportive Care (LYMP-B).
kActivity has been demonstrated in small clinical trials and additional larger trials are needed.
lSee Principles of Radiation Therapy (LYMP-D).

SUGGESTED TREATMENT REGIMENS FOR ALCLa

Second-line Therapy (no intention to transplant) and Subsequent Therapy:
• Clinical trial preferred
• Preferred regimen
�Brentuximab vedotinh

• Other recommended single agents (alphabetical order)
�Belinostat
�Bendamustineh 
�Bortezomibk (category 2B)
�Crizotinib (ALK+ ALCL only)
�Gemcitabine 
�Pralatrexate
�Radiation therapyl
�Romidepsin 

Second-line Therapy (with intention to proceed to transplant) and Subsequent Therapy:
• Clinical trial preferred
• Preferred regimen
�Brentuximab vedotinh

• Other recommended regimens 
�Single agents (alphabetical order)

 ◊ Belinostat
 ◊ Bendamustineh 
 ◊ Crizotinib (ALK+ ALCL only)
 ◊ Gemcitabine
 ◊ Pralatrexate
 ◊ Romidepsin

• Combination regimens (alphabetical order)
 ◊ DHAP (dexamethasone, cisplatin, cytarabine)
 ◊ ESHAP (etoposide, methylprednisolone, cytarabine, cisplatin)
 ◊ GDP (gemcitabine, dexamethasone, cisplatin)
 ◊ GemOx (gemcitabine, oxaliplatin)
 ◊ ICE (ifosfamide, carboplatin, etoposide)

See Second-line and Subsequent Therapy:
• PTCL-NOS; EATL; MEITL; nodal PTCL, TFH; FTCL 

(TCEL-B 2 of 5)
• AITL (TCEL-B 3 of 5)
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SUGGESTED TREATMENT REGIMENS
ReferencesFirst-line Therapy

CHOP
Savage KJ, Chhanabhai M, Gascoyne RD, Connors JM. Characterization of peripheral T-cell lymphomas 
in a single North American institution by the WHO classification. Ann Oncol 2004;15:1467-1475. 
CHOEP
Pfreundschuh M, Trümper L, Kloess M, et al. German High-Grade Non-Hodgkin's Lymphoma Study 
Group. Two-weekly or 3-weekly CHOP chemotherapy with or without etoposide for the treatment of young 
patients with good-prognosis (normal LDH) aggressive lymphomas: results of the NHL-B1 trial of the 
DSHNHL. Blood 2004;104:626-33. 
Pfreundschuh M, Trümper L, Kloess M, et al. German High-Grade Non-Hodgkin's Lymphoma Study Group. 
Two-weekly or 3-weekly CHOP chemotherapy with or without etoposide for the treatment of elderly patients 
with aggressive lymphomas: Results of the NHL-B2 trial of the DSHNHL. Blood 2004;104:634-41. 
Schmitz N, Trumper L, Ziepert M, et al. Treatment and prognosis of mature T-cell and NK-cell lymphoma: 
an analysis of patients with T-cell lymphoma treated in studies of the German High-Grade Non-Hodgkin 
Lymphoma Study Group. Blood 2010;116:3418-3425.
Dose-adjusted EPOCH 
Dunleavy K, Pittaluga S, Shovlin M, et al. Phase II trial of dose-adjusted EPOCH in untreated systemic 
anaplastic large cell lymphoma. Haematologica 2016;101:e27–e29.
CHOP followed by IVE
Sieniawski M, Angamuthu N, Boyd K, et al. Evaluation of enteropathy-associated T-cell lymphoma 
comparing standard therapies with a novel regimen including autologous stem cell transplantation. Blood 
2010;115:3664-3670.
HyperCVAD alternating with high-dose methotrexate and cytarabine
Escalon MP, Liu NS, Yang Y, et al. Prognostic factors and treatment of patients with T-cell non-Hodgkin 
lymphoma: the M. D. Anderson Cancer Center experience. Cancer 2005;103:2091-2098.
Pozadzides JV, Perini G, Hess M, et al. Prognosis and treatment of patients with peripheral T-cell 
lymphoma: The M. D. Anderson Cancer Center experience [abstract]. J Clin Oncol 2010;28: Abstract 8051.
Second-line Therapy
Alemtuzumab
Enblad G, Hagberg H, Erlanson M, et al. A pilot study of alemtuzumab (anti-CD52 monoclonal antibody) 
therapy for patients with relapsed or chemotherapy-refractory peripheral T-cell lymphomas. Blood 
2004;103:2920-2924.
Belinostat
O'Connor OA, Horwitz S, Masszi T, et al. Belinostat in patients with relapsed or refractory peripheral T-cell 
lymphoma: Results of the pivotal phase II BELIEF (CLN-19) study. J Clin Oncol 2015;33:2492-2499.
Bendamustine
Damaj G, Gressin R, Bouabdallah K, et al. Results from a prospective, open-label, phase II trial of 
bendamustine in refractory or relapsed T-cell lymphomas: the BENTLY trial. J Clin Oncol 2013;31:104-110.
Bortezomib 
Zinzani P, Musuraca G, Tani M, et al. Phase II trial of proteasome inhibitor bortezomib in patients with 
relapsed or refractory cutaneous T-cell lymphoma. J Clin Oncol 2007;25:4293-4297. 
Brentuximab vedotin
Pro B, Advani R, Brice P, et al. Brentuximab vedotin (SGN-35) in patients with relapsed or refractory 
systemic anaplastic large-cell lymphoma: Results of a phase II study. J Clin Oncol 2012;30:2190-2196.
Horwitz SM, Advani RH, Bartlett NL, et al. Objective responses in relapsed T-cell lymphomas with single 
agent brentuximab vedotin. Blood 2014;123 3095-3100.
Pro B, Advani R, Brice P, et al. Five-year results of brentuximab vedotin in patients with relapsed or 
refractory systemic
anaplastic large cell lymphoma. Blood 2017;130:2709-2717.
Crizotinib
Gambacorti Passerini C, Farina F, Stasia A, et al. Crizotinib in advanced, chemoresistant anaplastic 
lymphoma kinase-positive lymphoma patients. J Natl Cancer Inst 2014;106:djt378.

Cyclosporine for AITL
Advani R, Horwitz S, Zelenetz A, Horning SJ. Angioimmunoblastic T cell lymphoma: treatment 
experience with cyclosporine. Leuk Lymphoma 2007;48:521-525.
DHAP (dexamethasone, cisplatin, cytarabine)
Velasquez WS, Cabanillas F, Salvador P, et al. Effective salvage therapy for lymphoma with cisplatin in 
combination with high-dose Ara-C and dexamethasone (DHAP). Blood 1988;71:117-122.
Mey UJ, Orlopp KS, Flieger D, et al. Dexamethasone, high-dose cytarabine, and cisplatin in 
combination with rituximab as salvage treatment for patients with relapsed or refractory aggressive non-
Hodgkin's lymphoma. Cancer Invest 2006;24:593-600.
ESHAP (etoposide, methylprednisolone, cytarabine, cisplatin)
Velasquez WS, McLaughlin P, Tucker S, et al. ESHAP - an effective chemotherapy regimen in 
refractory and relapsing lymphoma: a 4-year follow-up study. J Clin Oncol 1994;12:1169-1176.
Gemcitabine
Zinzani PL, Baliva G, Magagnoli M, et al. Gemcitabine treatment in pretreated cutaneous T-cell 
lymphoma: Experience in 44 patients. J Clin Oncol 2000;18:2603-2606.
Zinzani PL, Magagnoli M, Bendandi M, et al. Therapy with gemcitabine in pretreated peripheral T-cell 
lymphoma patients. Ann Oncol 1998;9:1351-1353.
GDP (gemcitabine, dexamethasone, cisplatin) 
Connors JM, Sehn LH, Villa D, et al. Gemcitabine, dexamethasone, and cisplatin (GDP) as secondary 
chemotherapy in relapsed/refractory peripheral T-cell lymphoma [abstract]. Blood 2013;122:Abstract 
4345. 
Park BB, Kim WS, Suh C, et al. Salvage chemotherapy of gemcitabine, dexamethasone, and cisplatin 
(GDP) for patients with relapsed or refractory peripheral T-cell lymphomas: a consortium for improving 
survival of lymphoma (CISL) trial. Ann Hematol 2015;94:1845-1851.
GND (gemcitabine, vinorelbine, liposomal doxorubicin)
Qian Z, Song Z, Zhang H, et al. Gemcitabine, navelbine, and doxorubicin as treatment for patients with 
refractory or relapsed T-cell lymphoma. Biomed Res Int 2015;2015:606752. 
GemOX (gemcitabine, oxaliplatin)
Lopez A, Gutierrez A, Palacios A, et al. GEMOX-R regimen is a highly effective salvage regimen 
in patients with refractory/relapsing diffuse large-cell lymphoma: A phase II study. Eur J Haematol 
2008;80:127-132.
ICE (ifosfamide, carboplatin, etoposide)
Horwitz S, Moskowitz C, Kewalramani T, et al. Second-line therapy with ICE followed by high dose 
therapy and autologous stem cell transplantation for relapsed/refractory peripheral T-cell lymphomas: 
minimal benefit when analyzed by intent to treat [abstract]. Blood 2005;106:Abstract 2679. 
Lenalidomide
Morschhauser, Fitoussi O, Haioun C, et al. A phase 2, multicentre, single-arm, open-label study to 
evaluate the safety and efficacy of single-agent lenalidomide (Revlimid) in subjects with relapsed or 
refractory peripheral T-cell non-Hodgkin lymphoma: the EXPECT trial. Eur J Cancer 2013;49:2869-
2876.  
Toumishey E, Prasad A, Dueck G, et al. Final report of a phase 2 clinical trial of lenalidomide 
monotherapy for patients with T-cell lymphoma. Cancer 2015;121:716-723. 
Pralatrexate
O'Connor OA, Pro B, Pinter-Brown L, et al. Pralatrexate in patients with relapsed or refractory 
peripheral T-cell lymphoma: Results from the pivotal PROPEL study. J Clin Oncol 2011;29:1182-1189.
Romidepsin
Coiffier B, Pro B, Prince HM, et al. Results from a pivotal, open-label, phase II study of romidepsin in 
relapsed or refractory peripheral T-cell lymphoma after prior systemic therapy. J Clin Oncol 2012;30:631-
636. 
Coiffier B, Pro B, Prince HM, et al. Romidepsin for the treatment of relapsed/refractory peripheral T-cell 
lymphoma: pivotal study update demonstrates durable responses. J Hematol Oncol 2014;7:11.
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BIAA-1

Physical signsb 
(effusion, 
enlargement, mass, 
ulceration) >1 year 
post implantation  
(Average 8–10 years 
post-implantation)

Ultrasound of 
breast
or 
Breast MRI in 
selected cases
or 
PET/CT scanc 
in selected 
cases

aRare cases with parenchymal breast or nodal involvement may have an aggressive course more in line with systemic ALK-positive ALCL (See TCEL-3). Optimal 
treatment of these cases is not well defined and management should be individualized.

bA majority of cases have been seen in textured implants (Miranda RN, et al. J Clin Oncol 2014;32:114-120).
cPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
dLarger volume of fluid yields a more accurate diagnosis. If possible, obtain >50 mL for cytology and cell block; >10 mL for flow cytometry immunophenotype.
eSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
fBreast implant-associated ALCL (BIA-ALCL) is usually ALK-negative but has a good prognosis.
gThe FDA recommends reporting all BIA-ALCL cases to the PROFILE Registry: www.thepsf.org/PROFILE.

Ultrasound 
inconclusive

Breast MRI, if 
not previously 
done

Any 
effusion 

Mass

FNA of fluidd 
around breast 
implant

Biopsy of mass 

ESSENTIAL:
• Cytology with cell 

block preparationd 
• IHC and/or flow 

cytometryd for CD2, 
CD3, CD4, CD5, CD7, 
CD8, CD30, CD45, and 
ALKf

USEFUL UNDER 
CERTAIN 
CIRCUMSTANCES:
• If there is solid 

mass associated 
with the implant, 
biopsy (excisional 
or incisional or core 
needle) may be 
required for diagnosis

If 
indeterminate 
of lymphoma

Second 
pathology 
consultation 
by tertiary 
cancer center

Histologic 
confirmation 
or suspicious  
of BIA-ALCLg

CLINICAL 
PRESENTATIONa 

INITIAL WORKUP PATHOLOGIC 
WORKUPe

See BIAA-2

Negative 
for 
lymphoma

Refer to 
plastic 
surgeon for 
management

See References on BIAA-A
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BIAA-2

Localized 
disease to 
capsule/
implant/breast

• Total capsulectomy  
and excision of 
associated mass 
with biopsy of 
supicous node(s), 
explantation

• Consider removal 
of contralateral 
implantk

• Consultation with 
surgical oncologist 
recommended 
for patients with 
preoperative tumor 
mass

Extended 
disease 
(stage II–IV)

Observation 
• H&P for every 3–6 

mo for 2 y and 
then as clinically 
indicated

• ± C/A/P CT with 
contrast or PET/CT 
scanc no more often 
than every 6 mo 
for 2 y then only as 
clinically indicated

Histologic 
confirmation 
or suspicious  
of BIA-ALCLg

cPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
gThe FDA recommends reporting all BIA-ALCL cases to the PROFILE Registry: www.thepsf.org/PROFILE.
hSee Proposed TNM Staging for Breast Implant–Associated Anaplastic Large-Cell Lymphoma (BIAA-B).
iFor BIA-ALCL, bone marrow biopsy is only needed in selected cases (eg, extensive disease or unexplained cytopenia).
jEg, oncologist, surgical oncologist, plastic surgeon, hematopathologist. 
kIn approximately 4.6% of cases, lymphoma was found in the contralateral breast (Clemens MW, Medeiros LJ, Butler CE, et al. J Clin Oncol 2016;34:160-168).
lBrentuximab vedotin may be appropriate for low burden disease in selected patients. 
mSee Supportive Care (LYMP-B).

• Recommend discussion 
of treatment options with 
multidisciplinary teamj

• H&P exam, including complete 
skin exam

• CBC with differential
• Comprehensive metabolic panel
• LDH
• PET/CT scanc
• Echocardiogram or MUGA 

scan if anthracycline or 
anthracenedione-based regimen 
is indicated

• Pregnancy testing in women 
of child-bearing age (if 
chemotherapy or RT planned) • Consider systemic therapy 

(alphabetical order)
�Brentuximab vedotinl,m
�CHOP
�CHOEP
�Dose-adjusted EPOCH

LYMPHOMA WORKUP 
AND STAGINGh,i

Incomplete 
excision 
or partial 
capsulectomy 
with residual 
disease ± 
regional 
lymph node 
involvement

Complete 
excision with 
no residual 
disease

TREATMENT FOLLOW-UP

See References on BIAA-A

Discuss adjuvant 
treatment options with 
multidisciplinary team
• RT (24–36 Gy) for 

local residual disease 
± systemic therapy 
(as listed below), if 
node positive or RT 
not feasible 
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BIAA-A
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BIAA-B

Proposed TNM Staging for Breast Implant–Associated Anaplastic Large-Cell Lymphoma1,2

TNM Description
T: tumor extent

   T1 Confined to effusion or a layer on luminal side of capsule
   T2 Early capsule infiltration
   T3 Cell aggregates or sheets infiltrating the capsule
   T4 Lymphoma infiltrates beyond the capsule
N: lymph node
   
   N0 No lymph node involvement
   N1 One regional lymph node (+)
   N2 Multiple regional lymph nodes (+)
M: metastasis
  
   M0 No distant spread
   M1 Spread to other organs/distant sites

Stage Designation Description
IA T1 N0 M0
IB T2 N0 M0
IC T3 N0 M0
IIA T4 N0 M0
IIB T1-3 N1 M0
III T4 N1-2 M0
IV T any N any M1

1Clemens MW, Medeiros LJ, Butler CE, et al. Complete surgical excision is essential for the management of patients with breast implant-associated 
anaplastic large-cell lymphoma. J Clin Oncol 2016;34:160-168.

2Bilateral breast implantation for ALCL is not considered in this staging system. Complete excision of bilateral disease may be recommended if it is 
determined that 2 independent primaries are present (one on each side). Pathologic staging should be assessed in both sides.  Identification of clonal 
abnormalities in bilateral cases is desirable and may help in determining if the disease represents metastasis.
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LGLL-1

aApproximately 10% of LGLL will be of the NK, provisional type called chronic 
lymphoproliferative disorder of NK cells. This is treated with a similar approach to 
T-LGL.

bSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
cAutoimmune disorders such as rheumatoid arthritis can occur in patients with 

T-cell large granular lymphocytic (LGL) leukemia. Small, clinically non-significant 
clones of T-cell LGLs can be detected concurrently in patients with bone marrow 
failure disorders.

dRule out reactive LGL lymphocytosis. Repeat peripheral blood flow cytometry and 
clonal TCR gene rearrangement studies in 6 months in asymptomatic patients 
with small clonal LGL populations (<0.5 × 109/L) or polyclonal LGL lymphocytosis.

eTypical immunophenotype for T-LGL: CD3+, CD8+, CD16+, CD57+, CD56, 
CD28-, CD5 dim, and/or CD7 dim, CD45RA+, CD62L-, TCRαβ+, TIA1+, 
granzyme B+, or granzyme M+. 

fTypically needed to confirm diagnosis; essential for cases with low T-LGL counts 
(<0.5 × 109/L) and cases suspicious for concurrent bone marrow failure disorders.

gClonal TCR gene rearrangement can be assessed by PCR or by HTS 
techniques. Results should be interpreted with caution since clonal TCR gene 
rearrangements can also be seen in patients with non-malignant conditions.  See 
Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).

hIn patients with unexplained shortness of breath and/or right heart failure.

DIAGNOSISa,b WORKUP
ESSENTIAL:c,d
• Peripheral blood smear analysis for cytology; presence 

of larger lymphocytes characterized by reniform or round 
nucleus and abundant cytoplasm containing azurophilic 
granules

• Flow cytometry on peripheral blood
• Adequate immunophenotyping to establish diagnosise
�Cell surface marker analysis by flow cytometry: CD3, CD4, 

CD5, CD7, CD8, CD16, CD56, CD57, CD28, TCRαß, TCRγδ, 
CD45RA, CD62L

     with or without
�IHC panel: CD3, CD4, CD5, CD7, CD8, CD56, CD57, 

TCRbeta, TCRgamma, TIA1, perforin, granzyme B

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Bone marrow aspirate and biopsyf
�IHC panel (on bone marrow biopsy): CD3, CD4, CD5, CD7, 

CD8, CD56, CD57, TCRβ, TCRɣ, TIA1, perforin, granzyme B
• Mutational analysis: STAT3 and STAT5B
• Molecular analysis to detect clonal TCR gene 

rearrangements or other assessment of clonality (karyotype, 
array-CGH, or FISH analysis to detect somatic mutations or 
genetic alterations)g

• IHC panel: granzyme M
• EBER-ISH

ESSENTIAL:
• H&P examination: Evaluation of enlarged 

spleen, liver; presence of lymphadenopathy 
(rare)

• Presence of autoimmune diseaseb (especially 
rheumatoid arthritis [RA])

• Performance status
• CBC with differential
• Comprehensive metabolic panel
• Serologic studies: HIV-1,2; HTLV-1,2 for at-risk 

populations
• PCR for viral DNA or RNA: HBV, HCV, EBV, CMV
• Pregnancy testing in women of child-bearing 

age (if chemotherapy or RT planned) 

USEFUL IN SELECTED CASES:
• Serological markers (eg, RF, ANA, ESR) for 

autoimmune disease
• Ultrasound of liver/spleen
• C/A/P CT with contrast of diagnostic quality
• Echocardiographyh

• Discussion of fertility and sperm banking, if 
fertility-impacting therapy is planned

See Indication 
for Treatment 
(LGLL-2)
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LGLL-2

iMethotrexate with or without steroids may be beneficial in patients with autoimmune disease; cyclophosphamide or cyclosporine may be used as a first- or second-line 
option in patients with anemia. Lamy T, Loughran TP Jr. How I treat LGL leukemia. Blood 2011;117(10):2764-74.

jComplete response is defined as: recovery of blood counts to Hgb >12 g/dL, ANC >1.5 x 109/L, platelet >150 x 109/L, resolution of lymphocytosis (<4 x 109/L), and 
circulating LGL counts within normal range (<0.5 x 109/L). Partial response is defined as: recovery of hematologic parameters to Hgb >8 g/dL, ANC >0.5 x 109/L, 
platelet >50 x 109/L, and absence of transfusions. Bareau B, Rey J, Hamidou M, et al. Analysis of a French cohort of patients with large granular lymphocyte leukemia: 
a report on 229 cases. Hematologica 2010;95:1534-1541.

kLimit therapy with cyclophosphamide to 4 mo if no response and to ≤12 mo if PR observed at 4 mo due to increased risk of leukemogenesis.
lPentostatin, cladribine, and fludarabine have been used in LGL.
mSee Supportive Care for Purine Analogs and Alemtuzumab (LYMP-B).
nWhile alemtuzumab is no longer commercially available, it may be obtained for clinical use.

INDICATION FOR 
TREATMENT

FIRST-LINE 
THERAPY

RESPONSE
(at 4 mo)

FOLLOW-UP SECOND-LINE 
THERAPY

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

• ANC <0.5 x 109/L
• Hemoglobin <10 g/dL or  

need for RBC transfusion
• Platelets <50 x 109/L
• Associated autoimmune 

diseases with T-LGL 
leukemia requiring 
therapy

• Symptomatic 
splenomegaly

• Severe B symptoms
• Pulmonary artery 

hypertension

No 
indication

Indication 
present

Observe

Low-dose 
methotrexate ± 
corticosteroidsi
or
Cyclophosphamide 
± corticosteroidsi
or 
Cyclosporinei

CR/PRj,k

No 
responsek

Continue 
with initial 
treatment 

Continue 
with alternate 
first-line 
therapy 

Progressive 
or refractory 
disease to all  
first-line 
therapies

CR/PRk See above

• Clinical trial
• Purine 

analoguesl,m
• Alemtuzumabm,n
• Splenectomy
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ATLL-1

aSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
bThe diagnosis of ATLL requires peripheral blood cytology or tissue histopathology 

and immunophenotyping of tumor lesion, or morphology and immunophenotyping 
of peripheral blood and HTLV-1 serology.

cTypical ATLL cells (“flower cells”) have distinctly polylobated nuclei with 
homogeneous and condensed chromatin, small or absent nucleoli, and 
agranular and basophilic cytoplasm, but multiple morphologic variations can be 
encountered. Presence of ≥5% atypical cells by morphology in peripheral blood is 
required for diagnosis in the absence of other criteria. 

dShimoyama M and members of The Lymphoma Study Group. Diagnostic criteria 
and classification of clinical subtypes of adult T-cell leukaemia-lymphoma. A report 
from the Lymphoma Study Group (1984-87). Br J Haematol 1991;79:428-437.

eTypical immunophenotype: CD2+ CD3+ CD4+ CD5+ CD7- CD8- CD25+ CD30-/+ 
TCRαβ+. Presence of ≥5% T-lymphocytes with an abnormal immunophenotype 
in peripheral blood is required for diagnosis. 

fSee map for prevalence of HTLV-1 by geographic region.
gBone marrow involvement is an independent poor prognostic factor.
hSee Use of Immunophenotyping/Genetic Testing in Differential Diagnosis of 

Mature B-Cell and NK/T-Cell Neoplasms (See B-Cell Lymphomas Guidelines).
iUsually CD4+ T-cells with expression of CD2, CD5, CD25, CD45RO, CD29, 

T-cell receptor αβ, and HLA-DR. Most cases are CD7- and CD26- with low 
CD3 expression. Rare cases are CD8+ or CD4/CD8 double positive or double 
negative.

jPatients with T-cell lymphomas often have extranodal disease, which may be 
inadequately imaged by CT. PET scan may be preferred in these instances.

DIAGNOSISa WORKUP DIAGNOSTIC 
CATEGORYd 

ESSENTIAL:b
• CBC with differential and peripheral blood smear 

for atypical cells:c lymphocytosis (ALC >4000/µL in 
adults) in acute and chronic subtypesd 

• Flow cytometry on peripheral bloode
• HTLV-1 serology:f ELISA and confirmatory 

western blot if ELISA is positive. If western blot is 
indeterminate, then HTLV-1 PCR can be performed

USEFUL IN CERTAIN CIRCUMSTANCES:
• Biopsy of lymph nodes (excisional), skin biopsy, GI 

tract, or bone marrow biopsyg is required if:
�Diagnosis is not established on peripheral blood, or 
�Ruling out an underlying infection (eg, tuberculosis, 

histoplasmosis, toxoplasmosis)
• If biopsy performed, the recommended panel 

for paraffin section immunohistochemistry is as 
follows:h,i CD3, CD4, CD5, CD7, CD8, CD25, CD30

ESSENTIAL:
• H&P examination, including complete skin exam
• Comprehensive metabolic panel
• LDH
• Chest/abdominal/pelvic/neck CT with contrast
• Pregnancy testing in women of child-bearing age 

(if chemotherapy or RT planned)

USEFUL IN SELECTED CASES:
• Upper gastrointestinal endoscopy
• Skeletal survey in symptomatic patients
• Stool examination for parasites (strongyloides is 

most likely)
• PET/CT scanj
• Central nervous system (CNS) evaluation: Head 

CT or MRI with contrast and/or lumbar puncture 
in all patients with acute or lymphoma subtypes 
or in patients with neurologic manifestations

• Uric acid
• HLA typing
• Discussion of fertility and sperm banking

See First-Line 
Therapy for 
Chronic/
Smoldering 
Subtype (ATLL-2)

See First-Line 
Therapy for 
Acute Subtype 
(ATLL-3)

See First-Line 
Therapy for 
Lymphoma 
(ATLL-3)
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ATLL-2

dShimoyama M and members of The Lymphoma Study Group. Diagnostic criteria and classification of clinical subtypes of adult T-cell leukaemia-lymphoma. A report 
from the Lymphoma Study Group (1984-87). Br J Haematol 1991;79:428-437.

kAnti-infective prophylaxis: Pneumocystis jirovecii pneumonia (PJP) prophylaxis with sulfamethoxazole/trimethoprim or equivalent; screening and treatment (if needed) 
for strongyloidiasis.

lOutside of a clinical trial, if the disease is not responding or is progressing, treatment with zidovudine and interferon should be stopped. If there is evidence of clinical 
benefit, treatment should continue until best response is achieved. If life-threatening manifestations, treatment can be discontinued before the 2-month period.

mSee references for zidovudine and interferon (ATLL-C).
nIf nodal disease is present, repeat C/A/P CT with contrast or PET/CT.
oSee Response Criteria for ATLL (ATLL-A). Responders include CR, uncertified PR, and PR.

ATLL SUBTYPEd FIRST-LINE THERAPYk INITIAL RESPONSEn
(at 2 mo)

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

Chronic/Smoldering

Clinical trial 
or
Observation 
or
Skin-directed therapies as clinically 
indicated (See NCCN Guidelines 
for Cutaneous T-Cell Lymphomas 
- Mycosis Fungoides/ Sezary 
Syndrome [MFSS-A])

or
Zidovudine and interferonl,m

Responseo

No responseo

Continue treatment with 
zidovudine and interferon

Clinical trial
or
Chemotherapy
(See Suggested Initial 
Chemotherapy Regimens 
[ATLL-B])
or
Best supportive care
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ATLL-3

ATLL SUBTYPEd FIRST-LINE THERAPYk INITIAL RESPONSEn
(after 2 cycles)

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

Acutep,q

Lymphomap,q,r

dShimoyama M and members of The Lymphoma Study Group. Diagnostic criteria and 
classification of clinical subtypes of adult T-cell leukaemia-lymphoma. A report from the 
Lymphoma Study Group (1984-87). Br J Haematol 1991;79:428-437.

kAnti-infective prophylaxis: Pneumocystis jirovecii pneumonia (PJP) prophylaxis with 
sulfamethoxazole/trimethoprim or equivalent; screening and treatment (if needed) for 
strongyloidiasis.

lOutside of a clinical trial, if the disease is not responding or is progressing, treatment 
with zidovudine and interferon should be stopped. If there is evidence of clinical 
benefit, treatment should continue until best response is achieved. If life-threatening 
manifestations, treatment can be discontinued before the 2-month period.

mSee references for zidovudine and interferon (ATLL-B 2 of 2).

Clinical trial 
or
Zidovudine and interferonl,m
or
Chemotherapy 
(See Suggested Initial 
Chemotherapy Regimens 
[ATLL-B])

Responseo

No responseo

Clinical trial
or
Chemotherapy 
(See Suggested Initial 
Chemotherapy Regimens  
[ATLL-B])

Responseo

No responseo

Continue prior therapy
or 
Consider allogeneic HCT

Clinical trial 
or
Best supportive care 
or 
Alternate therapy not 
previously treated with:
• Second-line therapy 

(ATLL-B) 
or
• Zidovudine and interferon 

Responsen,o

Continue chemotherapy 
or
Consider allogeneic HCT

Clinical trial 
or
Best supportive care 
or 
Chemotherapy (See 
Second-line therapy 
(ATLL-B)

Responsen,o

Consider 
allogeneic 
HCT

Consider 
allogeneic HCT

RESPONSE 
ASSESSMENT

nIf nodal disease is present, repeat C/A/P CT with contrast or PET/CT.
oSee Response Criteria for ATLL (ATLL-A). Responders include CR, uncertified 

PR, and PR.
pEfficacy of long-term treatment is limited. There are small series where 

transplant is beneficial. There is no defined treatment.
qCNS prophylaxis is strongly recommended.
rAntiviral therapy is not effective.
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ATLL-A

*Required that each criterion be present for a period of at least 4 weeks.
†Provided that <5% of flower cells remain, complete remission is judged to  

have been attained if the absolute lymphocyte count, including flower cells,  
is <4 x 109/L. 

‡Calculated by the sum of the products of the greatest diameters of measurable 
disease.

§Defined by ≥50% increase from nadir in the sum of the products of measurable 
disease.

#Defined by ≥50% increase from nadir in the count of flower cells and an 
absolute lymphocyte count, including flower cells, of >4 x 109/L.

aTsukasaki K, Hermine O, Bazarbachi A, et al. Definition, prognostic factors, treatment, and response criteria of adult T-cell leukemia-lymphoma: 
A proposal from an international consensus meeting. J Clin Oncol 2009;27:453-459.

RESPONSE CRITERIA FOR ATLLa

Response Definition Lymph 
Nodes

Extranodal 
Masses Spleen, Liver Skin Peripheral 

Blood Bone Marrow

Complete 
remission*

Disappearance 
of all disease Normal Normal Normal Normal Normal† Normal

Uncertified 
complete 
remission*

Stable residual 
mass in bulky 
lesion

≥75% 
decrease‡ 

≥75% 
decrease‡ Normal Normal Normal† Normal

Partial 
remission*

Regression of 
disease 

≥50% 
decrease‡ 

≥50% 
decrease‡ No increase ≥50% 

decrease
≥50% 
decrease Irrelevant

Stable 
disease*

Failure to attain 
complete/partial 
remission and 
no progressive 
disease

No change in 
size

No change in 
size

No change in 
size

No change 
in size No change No change

Relapsed 
disease or 
progressive 
disease

New or 
increased 
lesions

New or ≥50% 
increase§

New or ≥50% 
increase§

New or ≥50% 
increase

≥50% 
increase

New or ≥50% 
increase# Reappearance
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ATLL-B 
1 OF 2

SUGGESTED TREATMENT REGIMENSa
(in alphabetical order)

Initial Chemotherapy
• CHOP (cyclophosphamide, doxorubicin, vincristine, and 

prednisone)
• CHOEP (cyclophosphamide, doxorubicin, vincristine, 

etoposide, and prednisone) 
• Dose-adjusted EPOCH (etoposide, prednisone, 

vincristine, cyclophosphamide, and doxorubicin)
• HyperCVAD (cyclophosphamide, vincristine, 

doxorubicin, and dexamethasone) alternating with high-
dose methotrexate and cytarabine

Second-line Therapy or Subsequent Therapy
• Clinical trial preferred
• Preferred single agents/combination regimens
�Single agents (alphabetical order)

 ◊ Brentuximab vedotin for CD30-expressing casesb
 ◊ Lenalidomideb
 ◊ Mogamulizumabc

�Combination regimens (alphabetical order)
 ◊ DHAP (dexamethasone, cisplatin, cytarabine)
 ◊ ESHAP (etoposide, methylprednisolone, cytarabine, cisplatin)
 ◊ GDP (gemcitabine, dexamethasone, cisplatin) 
 ◊ GemOx (gemcitabine, oxaliplatin)
 ◊ GVD (gemcitabine, vinorelbine, liposomal doxorubicin)
 ◊ ICE (ifosfamide, carboplatin, etoposide)
 ◊ Interferon and zidovudine (smoldering and chronic subtypes)

Alternative Regimens
• Single agents (alphabetical order)
�Alemtuzumabb
�Arsenic trioxide/interferon alpha
�Belinostat
�Bendamustineb 
�Bortezomib 
�Gemcitabine 
�Pralatrexate 
�Radiation therapy in selected cases with localized, symptomatic disease

aSee References for Regimens (ATLL-B 2 of 2).
bSee Supportive Care for Brentuximab Vedotin, Lenalidomide, Alemtuzumab, and Bendamustine (LYMP-B).
cHigher responses have been observed in patients with leukemic disease. A retrospective study showed a particularly high risk of developing GVHD in patients 

proceeding to allogenic transplant within 50 days of mogamulizumab (Fuji S, Inoue Y, Utsunomiya A, et al. Pretransplantation anti-CCR4 antibody mogamulizumab 
against adult t-cell leukemia/lymphoma is associated with significantly increased risks of severe and corticosteroid-refractory graft-versus-host disease, nonrelapse 
mortality, and overall mortality. J Clin Oncol 2016;34:3426-3433). 
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TPLL-1

aSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
bTypical immunophenotype: CD1a-, TdT-, CD2+, sCD3+/-, cCD3+/-, CD5+, CD7++, CD52++, TCRαß+, CD4+/CD8- (65%), CD4+/CD8+ (21%), CD4-/CD8+ (13%).
cClonal TCR gene rearrangement can be assessed by PCR or by HTS techniques. Results should be interpreted with caution since clonal TCR gene rearrangements 

can also be seen in patients with non-malignant conditions. See Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
dPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
eIn a minority of patients, the disease may be asymptomatic and can follow an indolent course of variable duration. In these selected cases expectant observation is a 

reasonable option.

DIAGNOSISa WORKUP

ESSENTIAL:
• Tissue histology not essential for diagnosis
• Peripheral blood smear analysis for morphology
• Peripheral blood flow cytometry to establish 

diagnosisb
�TdT, CD 1a, CD2, CD3, CD4, CD5, CD7, CD8, 

CD52, TCRαβ, TCL1
• Cytogenetics (FISH and karyotype): inv(14)

(q11;q32); t(14;14)(q11;q32); t(X;14)(q28;q11); 
trisomy 8

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Molecular analysis to detect clonal TCR gene 

rearrangements or other assessment of clonality 
(karyotype, array-CGH, or FISH analysis to detect 
somatic mutations or genetic alterations)c 

• Bone marrow biopsy
�IHC panel: CD1a, TdT, CD2, CD3, CD5, TCL1

ESSENTIAL:
• H&P examination, including complete 

skin exam, and evaluation of lymph 
nodes, spleen, and liver

• Performance status
• LDH
• CBC with differential
• Comprehensive metabolic panel
• C/A/P CT with contrast
• Pregnancy testing in women of child-

bearing age (if chemotherapy or RT 
planned)

USEFUL IN SELECTED CASES:
• Echocardiogram or MUGA scan if 

treatment includes regimens containing 
anthracyclines or anthracenediones  

• Bone marrow evaluation
• PET/CT scand
• HTLV-1 serology: ELISA and confirmatory 

Western blot if ELISA positive
• Consider screening for active infections 

and CMV serology if therapy with 
alemtuzumab is contemplated 

• Discussion of fertility and sperm banking

Asymptomatice

Symptomatic 
disease

Observe until 
progression 
or 
symptomatic

See TPLL-2
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TPLL-2

fSee Treatment References (TPLL-A).
gIV alemtuzumab is preferred over subcutaneous based on data showing inferior activity with subcutaneous delivery in patients with T-PLL (Dearden CE, Khot A, Else 

M, et al. Alemtuzumab therapy in T-cell prolymphocytic leukemia: comparing efficacy in a series treated intravenously and a study piloting the subcutaneous route. 
Blood 2011;118:5799-5802).

hSee Supportive Care (LYMP-B).
iWhile alemtuzumab is no longer commercially available, it may be obtained for clinical use.
jConsider HDT/ASCR if a suitable donor is not available.

SYMPTOMATIC 
DISEASE

PRIMARY 
TREATMENTf

INITIAL 
RESPONSE

CONSOLIDATIONf SECOND-LINE 
THERAPYf 

Symptomatic 
disease

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

• Clinical trial (preferred)
• Intravenous alemtuzumab aloneg,h,i 

(preferred)
• Other recommended regimensg 
�FMC (fludarabine, mitoxantrone, 

cyclophosphamide) followed by 
IV alemtuzumabg,i in selected 
patients
�IV alemtuzumabg,i and pentostatin 

in selected patients

Complete 
or partial 
response 

No response 
or progressive 
disease 

Consider allogeneic HCTj

• Clinical trial (preferred)
• Consider alternate 

regimens not used in 
primary treatment

NCCN Guidelines Version 1.2019

Version 1.2019, 11/21/18 © 2018 National Comprehensive Cancer Network® (NCCN®), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN.

Note: All recommendations are category 2A unless otherwise indicated.
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.

T-Cell Prolymphocytic Leukemia
NCCN Guidelines Index

Table of Contents
Discussion

https://www.nccn.org/professionals/physician_gls/default.aspx


TPLL-A
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NKTL-1

DIAGNOSISa,b SUBTYPES
ESSENTIAL: 
• Hematopathology review of all slides with at least one paraffin block 

representative of the tumor. Rebiopsy if consult material is nondiagnostic.
• Excisional or incisional biopsy is preferred over core needle biopsy. An FNA 

alone is not sufficient for the initial diagnosis of lymphoma.c 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 in conjunction 
with appropriate ancillary techniques may be sufficient for diagnosis.

• Adequate immunophenotyping to establish diagnosisd,e

�IHC panel: For high clinical suspicion of NKTL, first panel should include: 
CD2, cCD3ɛ, CD56, EBER-ISH,f CD5, CD56, TIA1
�Flow panel: CD2, CD3, CD4, CD5, CD7, CD8, CD56, TCRα/β, TCRɣ/ẟ   

USEFUL UNDER CERTAIN CIRCUMSTANCES: 
• Molecular analysis to detect clonal TCR gene rearrangements or other 

assessment of clonality (karyotype, array-CGH, or FISH analysis to detect 
somatic mutations or genetic alterations)g 

• IHC panel: 
�B-cell lineage: CD20
�T-cell lineage: CD7, CD8, CD4, granzyme B, TCRβ, TCRẟ
�Other: CD30, Ki-67 

Subtypes included:
• Extranodal NK/T-cell, 

nasal type

Subtypes not 
included:
• NK-cell leukemias 
• Precursor NK-cell 

neoplasm

See Workup 
(NKTL-2)

aIt is preferred that treatment occur at centers with expertise in the management of this disease.
bPrinciples of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
cNecrosis is very common in diagnostic biopsies and may delay diagnosis significantly. Biopsy 

should include the edges of lesions to increase the odds of having viable tissue. Useful to 
perform multiple nasopharyngeal biopsies even in areas not clearly involved.

dSee Use of Immunophenotyping/Genetic Testing in Differential Diagnosis of Mature B-Cell and 
NK/T-Cell Neoplasms (See B-Cell Lymphomas Guidelines).

eTypical NK-cell immunophenotype: CD20-, CD2+, cCD3ɛ+ (surface CD3-), CD4-, CD5-, CD7-/+, 
CD8-/+, CD43+, CD45RO+, CD56+, T-cell receptor (TCR)αß-, TCRγδ-, EBV- EBER+. TCR and 
Ig genes are germline (NK lineage). Cytotoxic granule proteins (TIA1, perforin, granzyme B) are 
usually expressed. Typical T-cell immunophenotype: CD2+ sCD3+ cCD3e+, CD4, CD5, CD7, CD8 
variable, CD56+/-, EBV-EBER+, TCRαß or γδ+, cytotoxic granule proteins +. TCR genes are clonally 
rearranged.

fNegative result should prompt pathology review for alternative 
diagnosis.

gClonal TCR gene rearrangement can be assessed by PCR or by 
HTS techniques. Results should be interpreted with caution since 
clonal TCR gene rearrangements can also be seen in patients with 
non-malignant conditions. See Principles of Molecular Analysis in 
T-Cell Lymphomas (LYMP-A).
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NKTL-2

WORKUP
ESSENTIAL:
• H&P exam with attention to node-bearing areas (including Waldeyer's ring), 

testicles, and skin
• ENT evaluation of nasopharynx
• Performance status
• B symptoms
• CBC with differential
• LDH
• Comprehensive metabolic panel
• Uric acid
• Bone marrow biopsy + aspirateh

• PET/CT scani and/or C/A/P CT with contrast of diagnostic quality 
• MRI ± CT pretreatment for RT planning of the nasal cavity, hard palate, anterior 

fossa, and nasopharynx
• Calculation of Prognostic Index of Natural Killer Lymphoma (PINK)j
• Echocardiogram or MUGA scan if treatment includes regimens containing 

anthracyclines or anthracenedione
• EBV viral loadk by quantitative PCR
• Concurrent referral to RT for pretreatment evaluation

USEFUL IN SELECTED CASES:
• Pregnancy testing in women of child-bearing age (if chemotherapy or RT 

planned)
• Discussion of fertility and sperm banking 
• HIV testing

See Induction 
Therapy (NKTL-3)

hBM aspirate - lymphoid aggregates are rare, and are considered involved if EBER-1 positive; hemophagocytosis may be present.
iPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
jSee Prognostic Index of Natural Killer Lymphoma (PINK) (NKTL-A).
kEBV viral load is important in diagnosis and possibly in monitoring of disease. A positive result is consistent with NK/T-cell, nasal type. Lack of normalization of EBV 

viremia should be considered indirect evidence of persistent disease.
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NKTL-3

aIt is preferred that treatment occur at centers with expertise in the management of this disease.
lIn rare circumstances of stage IE primary cutaneous NK/T-cell lymphoma, involved-field RT for solitary lesions can be considered.
mSee Suggested Treatment Regimens (NKTL-B).

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

STAGEa
INDUCTION THERAPY

Nasal

Extranasall

Clinical trial
or
RT alonem

Stage 
I, II

Stage IV

Stage I–IV

Clinical trial
or
Combined modality therapym

Clinical trial
or 
Combined modality therapym 
or
Combination chemotherapy 
(asparaginase-based)m ± RTm

See End-of-
Treatment 
Evaluation 
(NKTL-4)

Performance 
status

Unfit for 
chemotherapy

Fit for 
chemotherapy

CLINICAL 
PRESENTATION
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NKTL-4

aIt is preferred that treatment occur at centers with expertise in the management of this disease.
iPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT.  

PET scan may be preferred in these instances.
mSee Suggested Treatment Regimens (NKTL-B).
nSee Lugano Response Criteria for Non-Hodgkin’s Lymphoma (LYMP-C).
oIncludes a negative ENT evaluation.
pMay include H&P, ENT evaluation, PET/CT scan, and EBV viral load by quantitative PCR. 
qThere are no clear data to suggest whether allogeneic or autologous HCT is preferred and treatment should be individualized.
rClinical trial is the preferred relapsed/refractory option. In the absence of a clinical trial, pembrolizumab is an appropriate option.
sReports of EBV reactivation have been seen with HDAC inhibitors; consider monitoring or prophylaxis.

END-OF-
TREATMENT 
EVALUATIONa

RESPONSE TO 
THERAPYn

ADDITIONAL 
THERAPY

• Repeat initial imaging 
of CT, MRI, or PET/CT 
scani

• Endoscopy with visual 
inspection and repeat 
biopsies 

• EBV viral load

Nasal

Extranasal

Stage 
I, II

Stage 
IV

Stage 
I–IV

CRo

PR

No response

Clinical trial
or
Alternate chemotherapy 
regimen (asparaginase-
based)m if not previously 
used
or 
Best supportive care

CR

No response

Consider HCTq

Clinical trial
or
Alternate chemotherapy 
regimen (asparaginase-
based)m if not 
previously used
or 
Best supportive care

Clinical trial
(preferred)
or
Pembrolizumabr
or
Nivolumab 
(category 3)
or
See Preferred 
regimens for 
Second-line 
Therapy for PTCL-
NOS (TCEL-B)s
or
HCT, if eligible

PR Biopsy 

Biopsy 
Negative

Negative

Positive

Positive Clinical trial
(preferred)
or
Pembrolizumabr
or
Nivolumab 
(category 3)
or
See Preferred 
regimens for 
Second-line 
Therapy for PTCL-
NOS (TCEL-B)s
or
HCT, if eligible

CLINICAL 
PRESENTATION

RELAPSED/
REFRACTORY 
DISEASE

See No response below

See No response below

Observep
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NKTL-A

PROGNOSTIC INDEX OF NATURAL KILLER LYMPHOMA (PINK)a 

aKim SJ, Yoon DH, Jaccard A, et al. A prognostic index for natural killer cell lymphoma after non-anthracycline-based 
treatment: a multicentre, retrospective analysis. Lancet Oncol 2018;17:389-400. 

RISK FACTORS

Age >60 y
Stage III or IV disease
Distant lymph-node involvement
Non-nasal type disease

 Number of risk factors
Low 0
Intermediate 1
High ≥2

PROGNOSTIC INDEX OF NATURAL KILLER CELL LYMPHOMA 
WITH EPSTEIN-BARR VIRUS DNA (PINK-E)a 

RISK FACTORS

Age >60 y
Stage III or IV disease
Distant lymph-node involvement
Non-nasal type disease
Epstein-Barr virus DNA

 Number of risk factors
Low 0–1
Intermediate 2
High ≥3
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NKTL-B 
1 OF 2

aSee references for regimens NKTL-B 2 of 2.
bSee Asparaginase Toxicity Management in the NCCN Guidelines for Acute Lymphoblastic Leukemia.
cPegaspargase-based regimens are preferred. However, there are no data to recommend one particular regimen over another. Treatment should be individualized 

based on patient's tolerance and comorbidities. P-GEMOX is an option for selected patients who cannot tolerate intense chemotherapy.
dSee Principles of Radiation Therapy (LYMP-D).

SUGGESTED TREATMENT REGIMENSa

(in alphabetical order)
Combination chemotherapy regimen (asparaginase-based)b,c
• AspaMetDex (pegaspargase, methotrexate, and dexamethasone) 
• Modified-SMILE (steroid [dexamethasone], methotrexate, ifosfamide, pegaspargase, and etoposide) x 4–6 cycles for advanced stage
• P-GEMOX (gemcitabine, pegaspargase, and oxaliplatin)

Combined modality therapy (non-asparaginase-based) 
• Concurrent chemoradiation therapy (CCRT) 
�RTd and 3 courses of DeVIC (dexamethasone, etoposide, ifosfamide, and carboplatin)
�RTd and cisplatin followed by 3 cycles of VIPD (etoposide, ifosfamide, cisplatin, and dexamethasone)

• Sequential chemoradiation
�For stage I, II, modified-SMILE x 2–4 cycles followed by RTd

• Sandwich chemoradiationc
�P-GEMOX x 2 cycles followed by RTd followed by P-GEMOX x 2–4 cycles

Radiation therapy alone (if unfit for chemotherapy)d
• Early or upfront RT had an essential role in improved overall survival and disease-free survival in patients with localized extranodal 

NK/T-cell lymphoma, nasal-type, in the upper aerodigestive tract.
• Upfront RT may yield more benefits on survival in patients with stage I disease.
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NKTL-B 
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SUGGESTED TREATMENT REGIMENS
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HGTL-1

• Hepatosplenic T-cell lymphoma (HSTCL) is a rare, systemic, mature T-cell malignancy most often characterized by spleen, liver, and bone 
marrow involvement and an aggressive clinical course. Bulky lymphadenopathy is uncommon.

• The disease predominantly affects males with a median age of 35 years. Up to 20% of cases arise in the setting of chronic immune 
suppression. Patients frequently present with systemic symptoms, hepatosplenomegaly, cytopenias, and sometimes hemophagocytic 
lymphohistiocytosis (HLH).

• The diagnosis is most frequently reached by histologic examination of a bone marrow biopsy, and/or a liver biopsy or splenectomy or 
spleen biopsy. On bone marrow histology the neoplastic T cells may be difficult to identify, and immunohistochemistry is required for the 
diagnosis. 

• The neoplastic cells are cytotoxic T cells, frequently with surface expression of gamma/delta T-cell receptor, and typically show the 
following phenotype: CD2+, CD3+, CD4-, CD5-, CD8-, CD56+, TIA1+, granzyme B-. A small subset has alpha-beta TCR expression, which 
is a described variant of HSTCL.

• Studies of clonality by fragment analysis or next-generation sequencing will usually identify clonal rearrangement of T-cell receptor 
genes.
�A T-cell receptor gamma chain gene rearrangement on molecular analysis reflects clonality of the T-cell, but may be seen in alpha/beta 

or gamma/delta-expressing T cells and is NOT necessarily synonymous with a gamma/delta T-cell lymphoma.
• Characteristic genetic features include isochromosome 7q, trisomy 8, activating mutations of JAK/STAT pathway (STAT5b, STAT3), and 

chromatin-modifying genes (SETD2, INO80, ARID1B).
• Main differential diagnosis includes gamma/delta-expressing T-cell large granular lymphocytic leukemia (T-LGLL), reactive gamma/delta 

T-cell proliferations, aggressive NK-cell leukemia, EBV-positive T-cell and NK-cell lymphoproliferative diseases of childhood, and, rarely, 
other T-cell lymphomas that may have gamma/delta expression.

OVERVIEW & DEFINITION
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HGTL-2

DIAGNOSISa,b

ESSENTIAL:
• Review of all slides with at least one paraffin block representative of the tumor should be done 

by a hematopathologist with expertise in the diagnosis of T-cell lymphomas. Rebiopsy if consult 
material is nondiagnostic.

• A core or incisional biopsy of bone marrow, liver, or spleen is required for diagnosis. Bone marrow 
aspirate, FNA of liver or spleen, or peripheral blood studies may be helpful but are not alone 
sufficient for diagnosis. 

• Adequate immunophenotyping to establish diagnosisc,d
�IHC panel may include CD20, CD3, CD10, Ki-67, CD5, CD30, CD2, CD4, CD8, CD7, CD56, EBER-ISH, 

TCRβ, TCRẟ, TIA-1, or granzyme B 
with
�Cell surface marker analysis by flow cytometry may include kappa/lambda, CD45, CD3, CD5, 

CD19, CD10, CD20, CD30, CD4, CD8,CD7, CD2; TCRα/β, or TCRɣ/ẟ

USEFUL UNDER CERTAIN CIRCUMSTANCES:
• Molecular analysis to detectc clonal TCR gene rearrangements or other assessment of clonality 

(karyotype, array-CGH, or FISH analysis to detect somatic mutations or genetic alterations)e
• Karyotype to establish clonality and investigate the presence of isochromosome 7q and trisomy 8.
• FISH analysis for isochromosome 7q and trisomy 8.
• Genomic analysis for STAT3, STAT5B, PIK3CD, SETD2, INO80, TET3, and SMARCA2.

aIt is preferred that treatment occur at centers with expertise in the management of this disease.
bSee Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).
cSee Use of Immunophenotyping/Genetic Testing in Differential Diagnosis of Mature B-Cell and NK/T-Cell Neoplasms (See B-Cell Lymphomas Guidelines).
dTypical immunophenotype: CD3+, generally TCRδ + and TCRβ – (GM3 positive, βF-1 negative), CD4 -, CD8-/+, CD56 +/-, CD5-.
eClonal TCR gene rearrangement can be assessed by PCR or by HTS techniques. Results should be interpreted with caution since clonal TCR gene 

rearrangements can also be seen in patients with non-malignant conditions. See Principles of Molecular Analysis in T-Cell Lymphomas (LYMP-A).

See Workup 
(HGDTL-3)
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HGTL-3

WORKUP
ESSENTIAL:
• H&P exam; full skin exam; attention to node-bearing areas, including Waldeyer's 

ring; evaluation of size of liver and spleen, nasopharynx 
• Performance status 
• B symptoms 
• CBC with differential 
• Bone marrow biopsy ± aspirate 
• LDH 
• Comprehensive metabolic panel 
• HLH workup
• Uric acid 
• PET/CT scanf and/or C/A/P CT with contrast of diagnostic quality 
• Echocardiogram or MUGA scan if anthracycline or anthracenedione-based 

regimen is indicated 
• Pregnancy testing in women of child-bearing age (if chemotherapy or RT planned) 
• HLA typing

USEFUL IN SELECTED CASES:
• Neck CT with contrast 
• Head CT or MRI with contrast 
• HIV testing 
• Hepatitis B and C testing 
• Consider quantitative EBV PCR 
• Discussion of fertility issues and sperm banking 

See Primary Treatment 
(HGDTL-4)

fPatients with T-cell lymphomas often have extranodal disease, which may be inadequately imaged by CT. PET scan may be preferred in these instances.
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HGTL-4

PRIMARY 
TREATMENT

INITIAL 
RESPONSEh

SECOND-LINE AND 
SUBSEQUENT THERAPY 

• Clinical trial (preferred)
• Suggested regimensg
�ICE (preferred)
�IVAC
�CHOEP
�Dose-adjusted 

EPOCH
�HyperCVAD
�DHAP

Complete 
or partial 
responseh,i

No response 
or progressive 
disease 

Allogeneic HCTj (preferred)

• Clinical trial (preferred)
• Consider alternate 

induction regimens 
not used in primary 
treatment

gCHOP is not adequate therapy.
hPatients should have very low tumor burden at the time of HCT. The goal of therapy is to induce complete or near complete 

response before proceeding to HCT. Full-course chemotherapy may not be needed to achieve adequate response to allow HCT.
iPET scan alone is inadequate for response assessment. PET-negative response should be confirmed by bone marrow biopsy. 

HGTL is non-nodal and Lugano response criteria do not apply.
jConsider HDT/ASCR if unfit or lacking a suitable donor.
kResponses have been observed with alemtuzumab, pralatrexate, and ESHAP.

• Clinical trial (preferred)
• Second-line 

therapy regimens 
recommended for 
PTCL-NOS (See 
TCEL-B)k

Refractory
disease
after 2
primary
treatment
regimens

Complete 
or partial 
responsei 

No response 
or progressive 
disease 

Alternative
second-line therapy
(See TCEL-B)
and/or
Best supportive care

CONSOLIDATION 
THERAPY
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PRINCIPLES OF MOLECULAR ANALYSIS IN T-CELL LYMPHOMASa 

Continued

• Molecular technologies, including HTS technologies, that detect gene signatures are often tremendously informative and in some cases 
essential for an accurate and precise diagnostic and prognostic assessment of T-cell lymphomas. 

T-cell Antigen Receptor (TCR) Gene Rearrangements
• TCR gene rearrangement testing is recommended to confirm a diagnosis of T-cell lymphoma. 
• Diseases: 
�PTCLs; mycosis fungoides/Sezary syndrome; primary cutaneous CD30+ T-cell lymphoproliferative disorders (CD30+ T-cell LPD); T-cell 

LGLL; T-cell prolymphocytic leukemia; extranodal NK/T-cell lymphoma, nasal type; and hepatosplenic gamma-delta T-cell lymphoma 
• 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 capillaroscopy or gel electrophoresis detection methods. Alternatively, HTS methods are increasingly utilized. HTS methods are 
more sensitive, precise, and capable of providing a unique sequence of the T-cell clone, which allows for comparison and confirmation of 
disease evolution and monitoring during remission. Clonal T-cell expansions can also be detected using V beta families in blood or tissue 
with flow cytometry methods.

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

a diagnosis of T-cell lymphoma since it can be identified in patients with non-malignant conditions. Conversely, a negative result does 
not exclude the diagnosis of T-cell lymphoma, which occasionally may fail TCR amplification. Nonetheless, it often provides essential 
information and increased precision for many of these complex diagnoses.

• Prognostic value: 
�Determination of clonal TCR gene rearrangement is an ancillary confirmatory test without prognostic value, except when used to assess 

relapse or residual disease. 

ALK Gene Rearrangement
• A subset of CD30-positive ALCLs expresses anaplastic lymphoma kinase (ALK) by immunohistochemistry. 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)

• Diagnostic value: 
�The present WHO classification of ALCLs includes two entities distinguishing ALK-positive and ALK-negative variants.

• 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 favorable prognosis. ALK inhibition can be an effective therapeutic strategy.

aSee References on LYMP-A 4 of 4.
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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 lymphoproliferative disorders.
• Diseases: 
�PTCLs, primary cutaneous CD30+ T-cell lymphoproliferative disorders

• Description: 
�DUSP22 (dual-specificity phosphatase 22) is a tyrosine/threonine/serine phosphatase that may function as a tumor suppressor. 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 gene rearrangements encoding p63 fusion proteins define a subset of ALK-negative ALCL cases and are associated with aggressive 

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

• Disease:
� ALK-negative ALCL

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

TCL1 and TRA Translocation
• Most T-cell prolymphocytic leukemias have an inversion or translocation of chromosome 14 with breakpoints in the long arm at q11 and 

q32 [inv(14)(q11q32) and t(14;14)(q11;q32)]. These translocations and inversions cause gene overexpression due to juxtaposition with 
TCR-alpha or TCR-beta regulatory elements and activate the oncogenes TCL1A and MTCP1-B1.

• Disease: 
�T-cell prolymphocytic leukemias (T-PLL)

• Diagnostic value: 
�Distinguishing T-PLL from other leukemias like Sezary syndrome or adult T-cell leukemia 

• Detection: 
�FISH, chromosomal karyotype

aSee References on LYMP-A 4 of 4.
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PRINCIPLES OF MOLECULAR ANALYSIS IN T-CELL LYMPHOMASa

TET2/IDH1/IDH2/RHOA/DNMT3A mutations
• High incidence of somatic mutations in IDH2 and TET2 genes has been identified in AITLs. 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 
AITL development and/or progression. Additional genetic findings include the presence of mutations affecting ROHA small GTPase 
gene (RHOA G17V) and DNMT3A.

• Disease: 
�Suspected AITL versus other PTCL

• Detection method: 
�Bi-directional sequencing of the entire coding or select 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 inhibitors and other epigenetic modifiers. Clinical trials of this approach are currently ongoing.

STAT3/STAT5B mutations
• STAT3 mutation testing is recommended under certain circumstances for diagnosis of LGLL and natural killer (NK) leukemias. STAT5B 

mutations are less common but associated with aggressive subtypes.  
• Diseases: 
�LGLL and NK leukemia. Similar mutations are also reported in hepatosplenic gamma-delta T-cell lymphomas.

• Description: 
�STAT3 mutations have been identified in approximately 50% of LGLL and NK leukemias, including Y640F, N647I, E638Q, I659L, and 

K657R (1/18, 5.6%) 
• Detection: 
�Bi-directional sequencing of STAT3 (exons 13-21) and/or STAT5B

• Diagnostic value: 
�Diagnosis of LGLL and NK leukemias

aSee References on LYMP-A 4 of 4.
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SUPPORTIVE CARE

Continued

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
 ◊ Elevated WBC count
 ◊ Bone marrow involvement
 ◊ Pre-existing elevated uric acid
 ◊ Renal disease or renal involvement by tumor

aThere 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
 ◊ Allopurinol beginning 2–3 days prior to chemotherapy 
and continued for 10–14 days 
 or 
Rasburicase (Doses of 3 to 6 mg are usually effective.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
 -  Situations where adequate hydration may be difficult 

or 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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SUPPORTIVE CARE
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 the JC virus and is usually fatal.
�Diagnosis made by polymerase chain reaction (PCR) of cerebrospinal fluid (CSF) and in some cases brain biopsy.

• No known effective treatment. 
• Clinical indications may include changes in behavior such as confusion, dizziness or loss of balance, difficulty talking or walking, and vision 

problems.
Anti-CD52 Antibody Therapy: Alemtuzumab
Cytomegalovirus (CMV) reactivation:
• The current appropriate management is controversial; some NCCN Member Institutions use ganciclovir (oral or IV) preemptively if viremia is 

present, others only if viral load is rising. 
• Herpes virus prophylaxis with acyclovir or equivalent
• PJP prophylaxis with sulfamethoxazole/trimethoprim or equivalent
• Consider antifungal prophylaxis
• CMV viremia should be measured by quantitative PCR at least every 2 to 3 weeks.
• Consultation with an infectious disease expert may be necessary. See NCCN Guidelines for Prevention and Treatment of Cancer-Related 

Infections.

Renal Dysfunction Associated with Methotrexate
• Consider use of glucarpidase if significant renal dysfunction and methotrexate levels are >10 microM beyond 42 to 48 hours. Leucovorin 

remains a component in the treatment of methotrexate toxicity and should be continued for at least 2 days following glucarpidase 
administration. However, be aware that leucovorin is a substrate for glucarpidase, and therefore should not be administered within two hours 
prior to or following glucarpidase.

Management of Tumor Flare Recommended for Patients Receiving Lenalidomide
• Tumor flare reactions: Painful lymph node enlargement or lymph node enlargement with evidence of local inflammation, occurring with 

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 (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)
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Footnotes on LYMP-C 3 of 3

LUGANO RESPONSE CRITERIA FOR NON-HODGKIN’S LYMPHOMA
PET should be done with contrast-enhanced diagnostic CT and can be done simultaneously or at separate procedures.

Response Site PET-CT (Metabolic response) CT (Radiologic response)d 

Complete 
response 

Lymph nodes and 
extralymphatic 
sites 

Score 1, 2, or 3a with or without a residual mass on 5 
point scale (5-PS)b,c  

All of the following: 
Target nodes/nodal masses must regress to ≤1.5 cm in 
longest transverse diameter of a lesion (LDi) 
No extralymphatic sites of disease 

Non-measured 
lesion Not applicable Absent 

Organ enlargement Not applicable Regress to normal 
New Lesions None None 

Bone Marrow No evidence of FDG-avid disease in marrow Normal by morphology; if indeterminate, and flow 
cytometry IHC negative 

Partial 
response 

Lymph nodes and 
extralymphatic 
sites 

Score 4 or 5b with reduced uptake compared with 
baseline. No new or progressive lesions. 
At interim these findings suggest responding disease. 
At end of treatment these findings may indicate residual 
disease. 

All of the following: 
≥50% decrease in SPD of up to 6 target measurable 
nodes and extranodal sites  
When a lesion is too small to measure on CT, assign 
5mm x 5mm as the default value.  
When no longer visible, 0x0 mm  
For a node >5mm x 5mm, but smaller than normal, use 
actual measurement for calculation 

Non-measured 
lesion Not applicable Absent/normal, regressed, but no increase 

Organ enlargement Not applicable Spleen must have regressed by >50% in length beyond 
normal 

New Lesions None None 

Bone Marrow 

Residual uptake higher than uptake in normal marrow but 
reduced compared with baseline (diffuse uptake 
compatible with reactive changes from chemotherapy 
allowed). If there are persistent focal changes in the 
marrow in the context of a nodal response, consider 
further evaluation with biopsy, or an interval scan. 

Not applicable 
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Footnotes on LYMP-C 3 of 3

LUGANO RESPONSE CRITERIA FOR NON-HODGKIN’S LYMPHOMA
PET should be done with contrast-enhanced diagnostic CT and can be done simultaneously or at separate procedures.

Response Site PET-CT (Metabolic response) CT (Radiologic response) d 

No 
response or 
stable 
disease 

Target 
nodes/nodal 
masses, 
extranodal lesions 

Score 4 or 5b with no significant change in FDG uptake 
from baseline at interim or end of treatment. No new or 
progressive lesions 

<50% decrease from baseline in SPD of up to 6 
dominant, measurable nodes and extranodal sites; no 
criteria for progressive disease are met 

Non-measured 
lesion Not applicable No increase consistent with progression 

Organ enlargement Not applicable No increase consistent with progression 
New Lesions None None 
Bone Marrow No change from baseline Not applicable 

Progressive 
disease 

Individual target 
nodes/nodal 
masses  
Extranodal lesions 

Score 4 or 5 b with an increase in intensity of uptake from 
baseline  
and/or  
New FDG-avid foci consistent with lymphoma at interim 
or end-of-treatment assessmente 
 

Requires at least one of the following 
PPD progression: 
An individual node/lesion must be abnormal with: 
LDi >1.5 cm and 
Increase by >50% from PPD nadir and 
An increase in LDi or SDi from nadir 
0.5 cm for lesions <2 cm 
1.0 cm for lesions >2 cm 
In the setting of splenomegaly, the splenic length must 
increase by >50% of the extent of its prior increase 
beyond baseline. If no prior splenomegaly, must 
increase by at least 2 cm from baseline 
New or recurrent splenomegaly 

Non-measured 
lesion None New or clear progression of preexisting nonmeasured 

lesions 

New Lesions 

New FDG-avid foci consistent with lymphoma rather than 
another etiology (eg, infection, inflammation). If 
uncertain regarding etiology of new lesions, biopsy or 
interval scan may be considerede 

Regrowth of previously resolved lesions 
A new node >1.5 cm in any axis 
A new extranodal site >1.0 cm in any axis; if <1.0 cm in 
any axis, its presence must be unequivocal and must be 
attributable to lymphoma 
Assessable disease of any size unequivocally 
attributable to lymphoma 

Bone Marrow New or recurrent FDG-avid foci New or recurrent involvement 
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LUGANO RESPONSE CRITERIA FOR NON-HODGKIN’S LYMPHOMA

Reprinted with permission. © 2014 American Society of Clinical Oncology. All rights reserved. Cheson B, Fisher R, Barrington S, et al. Recommendations for initial evaluation, staging, and 
response assessment of Hodgkin and non-Hodgkin lymphoma: the Lugano classification. J Clin Oncol 2014;32:3059-3068.

aScore 3 in many patients indicates a good prognosis with standard treatment, especially if at the time of an interim scan. However, in trials involving PET where de-
escalation is investigated, it may be preferable to consider score 3 as an inadequate response (to avoid under-treatment).

bSee PET Five Point Scale (5-PS).
cIt is recognized that in Waldeyer’s ring or extranodal sites with high physiological uptake or with activation within spleen or marrow, e.g. with chemotherapy or 

myeloid colony stimulating factors, uptake may be greater than normal mediastinum and/or liver. In this circumstance, CMR may be inferred if uptake at sites of initial 
involvement is no greater than surrounding normal tissue even if the tissue has high physiological uptake.

dFDG-avid lymphomas should have response assessed by PET-CT. Diseases that can typically be followed with CT alone include CLL/SLL and marginal zone 
lymphomas.

eFalse-positive PET scans may be observed related to infectious or inflammatory conditions. Biopsy of affected sites remains the gold standard for confirming new or 
persistent disease at end of therapy.

PET Five Point Scale (5-PS)
 1 No uptake above background
 2 Uptake ≤ mediastinum
 3 Uptake > mediastinum but ≤ liver
 4 Uptake moderately > liver
 5 Uptake markedly higher than liver and/or new lesions
 X New areas of uptake unlikely to be related to lymphoma

SPD – sum of the product of the perpendicular diameters for multiple lesions
LDi – Longest transverse diameter of a lesion
SDi – Shortest axis perpendicular to the LDi
PPD – Cross product of the LDi and perpendicular diameter

Measured dominant lesions – Up to 6 of the largest dominant nodes, nodal masses and extranodal lesions selected to be clearly measurable in 2 diameters. 
Nodes should preferably be from disparate regions of the body, and should include, where applicable, mediastinal and retroperitoneal areas. Non-nodal 
lesions include those in solid organs, e.g., liver, spleen, kidneys, lungs, etc, gastrointestinal involvement, cutaneous lesions of those noted on palpation.
Non-measured lesions – Any disease not selected as measured, dominant disease and truly assessable disease should be considered not measured. These 
sites include any nodes, nodal masses, and extranodal sites not selected as dominant, measurable or which do not meet the requirements for measurability, 
but are still considered abnormal. As well as truly assessable disease which is any site of suspected disease that would be difficult to follow quantitiatively 
with measurement, including pleural effusions, ascites, bone lesions, leptomeningeal disease, abdominal masses and other lesions that cannot be 
confirmed and followed by imaging.

Footnotes
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PRINCIPLES OF RADIATION THERAPYa

Continued
aSee references on LYMP-D 4 of 4. 

General Principles 
• Advanced radiation therapy technologies such as IMRT, breath hold or respiratory gating, image-guided RT (IGRT), or proton therapy may 

offer significant and clinically relevant advantages in specific instances to spare important organs at risk (OARs) such as the heart (including 
coronary arteries and valves), lungs, kidneys, spinal cord, esophagus, bone marrow, breasts, stomach, muscle/soft tissue, and salivary glands 
and decrease the risk for late, normal tissue damage while still achieving the primary goal of local tumor control. Achieving highly conformal 
dose distributions is especially important for patients who are being treated with curative intent or who have long life expectancies following 
therapy. 

• The demonstration of significant dose-sparing for these OARs reflects best clinical practice. 
• In mediastinal lymphoma, the use of 4D-CT for simulation and the adoption of strategies to deal with respiratory motion such as inspiration 

breath-hold techniques and IGRT during treatment delivery is also important. 
• Since the advantages of these techniques include tightly conformal doses and steep gradients next to normal tissues, target definition 

and delineation and treatment delivery verification require careful monitoring to avoid the risk of tumor geographic miss and subsequent 
decrease in tumor control. Image guidance may be required to provide this assurance. 

• Randomized studies to test these concepts are unlikely to be done since these techniques are designed to decrease late effects, which 
take 10+ years to evolve. In light of that, the modalities and techniques that are found to best reduce the doses to the OARs in a clinically 
meaningful way without compromising target coverage should be considered. 
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Continued
aSee references on LYMP-D 4 of 4. 

Target Volumes:
• Involved-site radiation therapy (ISRT) for nodal disease
�ISRT is recommended as the appropriate field for NHL. Planning for ISRT requires modern CT-based simulation and planning capabilities. 

Incorporating other modern imaging like PET and MRI often enhances treatment volume determination.
�ISRT targets the site of the originally involved lymph node(s). The volume encompasses the original suspicious volume prior to 

chemotherapy or surgery. Yet, it spares adjacent uninvolved organs (eg, lungs, bone, muscle, kidney) when lymphadenopathy regresses 
following chemotherapy. 
�The pre-chemotherapy or pre-biopsy gross tumor volume (GTV) provides the basis for determining the clinical target volume (CTV). 

Concerns for questionable subclinical disease and uncertainties in original imaging accuracy or localization may lead to expansion of the 
CTV and are determined individually using clinical judgment. 
�Possible movement of the target by respiration as determined by 4D-CT or fluoroscopy (internal target volume [ITV]) should also influence 

the final CTV.
�The planning target volume (PTV) is an additional expansion of the CTV that accounts only for setup variations (see ICRU definitions).
�The OARs should be outlined for optimizing treatment plan decisions.
�The treatment plan is designed using conventional, 3-D conformal, or IMRT techniques using clinical treatment planning considerations of 

coverage and dose reductions for OARs.

• ISRT for extranodal disease (excluding NK/T-cell lymphoma)
�Similar principles as for ISRT nodal sites (see above).
�For most organs, the whole organ comprises the CTV (eg, stomach, salivary gland, thyroid). For other organs, including orbit, breast, lung, 

bone, and localized skin, partial organ RT may be appropriate.
�Prophylactic irradiation is not required for uninvolved lymph nodes.
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aSee references on LYMP-D 4 of 4. 

General Dose Guidelines: (RT in conventional fraction sizes)
• 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

• NK/T-cell lymphoma
�RT alone as primary treatment (if unfit for chemotherapy): 50–55 Gy
�RT in combined modality therapy: 45-56 Gy
�Combined modality therapy (non-asparaginase-based): 

 ◊ Concurrent chemoradiation therapy (CCRT):
 – 50 Gy in combination with DeVIC (dexamethasone, etoposide, ifosfamide, and carboplatin)
 – 50-54 Gy in combination with cisplatin followed by VIPD (etoposide, ifosfamide, cisplatin, and dexamethasone)

 ◊ Sequential chemoradiation: Modified SMILE regimen followed by RT 45-50.4 Gy for stage I-II disease
 ◊ Sandwich chemoradiation: P-GEMOX (2 cycles) followed by RT 56 Gy followed by P-GEMOX (2–4 cycles)

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

• ISRT for extranodal NK/T-cell lymphoma 
�For optimal treatment planning, both contrast-enhanced CT and contrast-enhanced MRI are essential. A PET/CT scan is necessary for 

defining the presence of nodal disease.
�The GTV is defined based on combined abnormalities identified on endoscopy, CT, and MRI.
�The ISRT CTV should include the entire involved cavity and adjacent structures due to the high risk for submucosal spread.

 ◊ For unilateral anterior or mid-nasal cavity, the CTV should include the bilateral nasal cavities, ipsilateral maxillary sinus, and bilateral 
anterior ethmoids.

 ◊ For bilateral nasal cavity involvement the CTV should include both maxillary sinuses.
 ◊ If there is posterior nasal cavity involvement, the nasopharynx should be included in the CTV.
 ◊ If there is anterior ethmoid involvement, the posterior ethmoids should be included in the CTV.
 ◊ All involved paranasal sinuses should be included in the CTV.
 ◊ Any areas of soft tissue extension should be included in the CTV.
 ◊ Prophylactic irradiation is not required for uninvolved lymph nodes.
 ◊ Experience combining newer chemotherapy regimens with smaller ISRT fields (ie, GTV with minimal expansion to define the CTV) is 
limited and the likelihood of local failure with these smaller fields is not known.  

�The PTV is an additional expansion of the CTV that accounts only for setup variations (see ICRU definitions). 
�The OARs should be outlined for optimizing treatment plan decisions. 
�The treatment plan is designed using conventional, 3-D conformal, or IMRT techniques using clinical treatment planning considerations of 

coverage and dose reductions for OARs.
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ST-1

*Provisional entities are listed in italics.
Continued

Classification 
Table 1
WHO Classification of the Mature B-Cell, T-Cell, and NK-Cell Neoplasms (2016)

Mature B-Cell Neoplasms
• Chronic lymphocytic leukemia/small lymphocytic lymphoma
• Monoclonal B-cell lymphocytosis
• B-cell prolymphocytic leukemia
• Splenic marginal zone lymphoma 
• Hairy cell leukemia
• Splenic lymphoma/leukemia, unclassifiable*
�Splenic diffuse red pulp small B-cell lymphoma*
�Hairy cell leukemia-variant*

• Lymphoplasmacytic lymphoma
�Waldenström’s macroglobulinemia

• Monoclonal gammopathy of undetermined significance (MGUS), IgM
• Mu heavy chain disease 
• Gamma heavy chain disease
• Alpha heavy chain disease
• Monoclonal gammopathy of undetermined significance (MGUS), IgG/A
• Plasma cell myeloma
• Solitary plasmacytoma of bone
• Extraosseous plasmacytoma
• Monoclonal immunoglobulin deposition diseases
• Extranodal marginal zone lymphoma of mucosa-associated lymphoid 

tissue (MALT type)
• Nodal marginal zone lymphoma 
�Pediatric nodal marginal zone lymphoma*

• Follicular lymphoma
�In situ follicular neoplasia
�Duodenal-type follicular lymphoma

• Pediatric-type follicular lymphoma
• Large B-cell lymphoma with IRF4 rearrangement
• Primary cutaneous follicle center lymphoma

• Mantle cell lymphoma
�In situ mantle cell neoplasia

• Diffuse large B-cell lymphoma (DLBCL), NOS
�Germinal center B-cell type
�Activated B-cell type

• T-cell/histiocyte-rich large B-cell lymphoma
• Primary DLBCL of the central nervous system (CNS)
• Primary cutaneous DLBCL, leg type
• EBV-positive DLBCL, NOS
• EBV-positive mucocutaneous ulcer*
• DLBCL associated with chronic inflammation
• Lymphomatoid granulomatosis
• Primary mediastinal (thymic) large B-cell lymphoma
• Intravascular large B-cell lymphoma
• ALK-positive large B-cell lymphoma
• Plasmablastic lymphoma
• Primary effusion lymphoma
• HHV8-positive DLBCL, NOS*
• Burkitt lymphoma
• Burkitt-like lymphoma with 11q aberration*
• High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 

rearrangements
• High-grade B-cell lymphoma, NOS
• B-cell lymphoma, unclassifiable, with features intermediate 

between DLBCL and classical Hodgkin lymphoma

Swerdlow SH CE, Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J, ed. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues. Revised 4th ed. Lyon: 
IARC; 2017. 
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ST-2

Classification 
Table 1 continued

Mature T-Cell and NK-Cell Neoplasms
• T-cell prolymphocytic leukemia
• T-cell large granular lymphocytic leukemia
• Chronic lymphoproliferative disorder of NK-cells*
• Aggressive NK-cell leukemia
• Systemic EBV-positive T-cell lymphoma of childhood
• Hydroa vacciniforme–like lymphoproliferative disorder 
• Adult T-cell leukemia/lymphoma
• Extranodal NK/T-cell lymphoma, nasal type
• Enteropathy-associated T-cell lymphoma
• Monomorphic epitheliotropic intestinal T-cell lymphoma*
• Indolent T-cell lymphoproliferative disorder of the GI tract*
• Hepatosplenic T-cell lymphoma
• Subcutaneous panniculitis-like T-cell lymphoma
• Mycosis fungoides
• Sézary syndrome
• Primary cutaneous CD30-positive T-cell lymphoproliferative disorders
�Lymphomatoid papulosis
�Primary cutaneous anaplastic large cell lymphoma

• Primary cutaneous gamma-delta T-cell lymphoma
• Primary cutaneous CD8-positive aggressive epidermotropic cytotoxic T-cell 

lymphoma*
• Primary cutaneous acral CD8-positive T-cell lymphoma*
• Primary cutaneous CD4-positive small/medium T-cell lymphoproliferative 

disorder*
• Peripheral T-cell lymphoma, NOS
• Angioimmunoblastic T-cell lymphoma
• Follicular T-cell lymphoma*
• Nodal peripheral T-cell lymphoma with TFH phenotype*
• Anaplastic large-cell lymphoma, ALK positive
• Anaplastic large-cell lymphoma, ALK negative
• Breast implant–associated anaplastic large-cell lymphoma* 

*Provisional entities are listed in italics.

Hodgkin Lymphoma
• Nodular lymphocyte-predominant Hodgkin lymphoma
• Classical Hodgkin lymphoma
�Nodular sclerosis classical Hodgkin lymphoma
�Lymphocyte-rich classical Hodgkin lymphoma
�Mixed cellularity classical Hodgkin lymphoma
�Lymphocyte-depleted classical Hodgkin lymphoma

Posttransplant Lymphoproliferative Disorders (PTLD)
• Plasmacytic hyperplasia PTLD
• Infectious mononucleosis-like PTLD
• Florid follicular hyperplasia PTLD
• Polymorphic PTLD
• Monomorphic PTLD (B- and T/NK-cell types)
• Classical Hodgkin lymphoma PTLD

Histiocytic and dendritic cell neoplasms
• Histiocytic sarcoma
• Langerhans cell histiocytosis
• Langerhans cell sarcoma
• Indeterminate dendritic cell tumor
• Interdigitating dendritic cell sarcoma
• Follicular dendritic cell sarcoma
• Fibroblastic reticular cell tumor
• Disseminated juvenile xanthogranuloma
• Erdheim-Chester disease

WHO Classification of the Mature B-Cell, T-Cell, and NK-Cell Neoplasms (2016)

Swerdlow SH CE, Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J, ed. WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues. Revised 4th ed. Lyon: 
IARC; 2017. 
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ST-3

Staging

*Extent of disease is determined by PET/CT for avid lymphomas, and CT for non-avid histologies.  
Note: Tonsils, Waldeyer’s ring, and spleen are considered nodal tissue.

**Whether II bulky is treated as limited or advanced disease may be determined by histology and a number of prognostic factors.  
Categorization of A versus B has been removed from the Lugano Modification of Ann Arbor Staging.

Reprinted with permission. © 2014 American Society of Clinical Oncology. All rights reserved. Cheson B, Fisher R, Barrington S, et al. Recommendations for initial evaluation, staging, and 
response assessment of Hodgkin and non-Hodgkin lymphoma: the Lugano classification. J Clin Oncol 2014;32:3059-3068.

Lugano Modification of Ann Arbor Staging System* 
(for primary nodal lymphomas)

Stage Involvement Extranodal (E) status

Limited 
  Stage I

One node or a group of 
adjacent nodes

Single extranodal 
lesions without nodal 
involvement

  Stage II Two or more nodal groups 
on the same side of the 
diaphragm

Stage I or II by nodal 
extent with limited 
contiguous extranodal 
involvement

  Stage II bulky** II as above with “bulky” 
disease

Not applicable

Advanced 
  Stage III

 
Nodes on both sides of  
the diaphragm

 
Not applicable

Nodes above the 
diaphragm with spleen 
involvement

  Stage IV Additional non-contiguous 
extralymphatic involvement

Not applicable
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Discussion   

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. 
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Overview 
Non-Hodgkin’s lymphomas (NHL) are a heterogeneous group of 
lymphoproliferative disorders originating in B lymphocytes, T lymphocytes, 
or natural killer (NK) cells. NK/T-cell lymphomas are very rare. In 2018, an 
estimated 74,680 people will be diagnosed with NHL and there will be 
approximately 19,910 deaths due to the disease.1 NHL is the seventh 
leading site of new cancer cases among men and women in the United 
States, accounting for 4% to 5% of new cancer cases and 3% to 4% of 
cancer-related deaths.1 In a prospectively collected data from the National 
Cancer Data Base, diffuse large B-cell lymphoma (DLBCL; 32%), chronic 
lymphocytic leukemia/small lymphocytic lymphoma (CLL/SLL; 19%), 
follicular lymphoma (FL; 17%), marginal zone lymphoma (MZL; 8%), 
mantle cell lymphoma (MCL; 4%), and peripheral T-cell lymphoma 
not-otherwise-specified (PTCL-NOS; 2%) were the major subtypes of NHL 
diagnosed in the United States between 1998 and 2011.2 

The incidence of NHL has increased from 2001 to 2012, particularly for 
B-cell neoplasms.3 This increase has been attributed partly to the human 
immunodeficiency virus (HIV) epidemic and the development of 
AIDS-related NHL. However, much of the increase in incidence has been 
observed in patients in their sixth and seventh decades; a large part of this 
increase incidence has paralleled a major decrease in mortality from other 
causes. The median age of individuals with NHL has risen in the last two 
decades.4 As a result, patients with NHL may also have significant 
comorbid conditions, which complicate treatment options. 

The National Comprehensive Cancer Network (NCCN®) Clinical Practice 
Guidelines in Oncology (NCCN Guidelines®) were developed as a result of 
meetings convened by a multidisciplinary panel of NHL experts, with the 
aim to provide recommendations for diagnostic workup, treatment, 
supportive care, and surveillance strategies for the most common 
subtypes of NHL. 

The most common T-cell lymphoma subtypes that are covered in these 
NCCN Guidelines are listed below: 

• Peripheral T-cell lymphomas (PTCL) 
• Breast implant-associated anaplastic large cell lymphoma 

(BIA-ALCL) 
• T-cell large granular lymphocytic leukemia (TGLL) 
• Adult T-cell leukemia/lymphoma (ATLL) 
• T-cell prolymphocytic leukemia (TPLL) 
• Extranodal NK/T-cell lymphomas (ENKL), nasal type  

Response Assessment 
The International Working Group (IWG) first published the guidelines for 
response criteria for lymphoma in 1999 based on the reduction in the size 
of the enlarged lymph node as measured by CT scan and the extent of 
bone marrow involvement that is determined by bone marrow aspirate and 
biopsy.5 These response criteria were revised in 2007 by the International 
Harmonization Project to incorporate immunohistochemistry (IHC), flow 
cytometry, and PET scans in the definition of response for lymphoma.6 In 
the revised guidelines, the response category of complete response 
uncertain (CRu) was essentially eliminated because residual masses were 
defined as a partial response (PR) or a complete response (CR) based on 
the result of a PET scan. The response is categorized as CR, PR, stable 
disease (SD), relapsed disease, or progressive disease (PD).  

In 2014, revised response criteria, known as the Lugano response 
criteria, were introduced for staging and response assessment using 
PET/CT scans.7 PET/CT is recommended for initial staging of all 
18F-fluorodeoxyglucose (FDG)-avid lymphomas. 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 
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liver.8-10 A score of 1 denotes no abnormal FDG avidity, while a score of 
2 represents uptake less than the mediastinum. A score of 3 denotes 
uptake greater than the mediastinum but less than the liver, while scores 
of 4 and 5 denote uptake greater than the liver, and greater than the liver 
with new sites of disease, respectively. 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 PE positive. A score of 4 on 
an interim or end-of-treatment restaging scan may be consistent with a 
PR if the FDG avidity has declined from initial staging, while a score of 5 
denotes PD. However, the application of PET/CT to response 
assessment is limited to histologies where there is reliable FDG uptake 
in active tumor and the revised response criteria have thus far only been 
validated for DLBCL and Hodgkin lymphoma.  

Staging 
PET/CT scans are now employed for initial staging, restaging, and 
end-of-treatment response assessment in the majority of patients with 
NHL. PET is positive at diagnosis in 90% of patients with T-cell 
lymphoma.11 However, a number of benign conditions including sarcoid, 
infection, and inflammation can result in false-positive PET scans, 
complicating the interpretation. Lesions smaller than 1 cm are not reliably 
visualized with PET scans. Although PET scans may detect additional 
disease sites at diagnosis, the clinical stage is modified in only 15% to 
20% of patients and a change in treatment in only 8% of patients. PET 
scans are now virtually always performed as combined PET/CT scans.  

PET/CT has distinct advantages in both staging and restaging compared 
to full-dose diagnostic CT or PET alone.12,13 In a retrospective study, 
PET/CT performed with low-dose non-enhanced CT was found to be 
more sensitive and specific than the routine contrast-enhanced CT in the 
evaluation of lymph node and organ involvement in patients with Hodgkin 
disease or high-grade NHL.12 Preliminary results of another recent 

prospective study (47 patients; patients who had undergone prior 
diagnostic CT were excluded) showed a good correlation between 
low-dose unenhanced PET/CT and full-dose enhanced PET/CT in the 
evaluation of lymph nodes and extranodal disease in lymphomas.13 
PET/CT is particularly important for staging before consideration of RT 
and baseline PET/CT will aid in the interpretation of post-treatment 
response evaluation based on the 5-PS as described above.14  

PET/CT is recommended for initial staging of FDG-avid lymphomas. PET 
should be done with contrast-enhanced diagnostic CT. FDG-avid 
lymphomas should have response assessed by PET/CT using the 5-PS. 
False-positive PET scans may be observed related to infectious or 
inflammatory conditions. Biopsy of affected sites remains the gold 
standard for confirming new or persistent disease at end of therapy.  

Principles of Radiation Therapy  
Radiation therapy (RT) can be delivered with photons, electrons, or 
protons depending on clinical circumstances. Advanced RT techniques 
emphasize tightly conformal doses and steep gradients next to normal 
tissues. Therefore, target definition and delineation and treatment delivery 
verification require careful monitoring to avoid the risk of missing 
geographic location of the tumor and subsequent decrease in tumor 
control. Image guidance may be required to facilitate target definition. 
Significant dose reduction to organs at risk (OAR; eg, lungs, heart, 
breasts, kidneys, spinal cord, esophagus, carotid artery, bone marrow, 
stomach, muscle, soft tissue and salivary glands) can be achieved with 
advanced RT planning and delivery techniques such as 4D-CT simulation, 
intensity-modulated RT (IMRT), image-guided RT (IGRT), respiratory 
gating, or deep inspiration breath hold.15,16 These techniques offer 
significant and clinically relevant advantages in specific instances to spare 
OAR and decrease the risk for normal tissue damage and late effects 
without compromising the primary goal of local tumor control.15-18 
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Randomized prospective studies to test these concepts are unlikely to be 
done since these techniques are designed to decrease late effects, which 
usually develop ≥10 years after completion of treatment. Therefore, the 
guidelines recommend that RT delivery techniques that are found to best 
reduce the doses to the OAR in a clinically meaningful manner without 
compromising target coverage should be considered.  

Involved-site RT (ISRT) is intended to limit radiation exposure to adjacent 
uninvolved organs (eg, lungs, bone, muscle, kidney) when 
lymphadenopathy regresses following chemotherapy, thus minimizing the 
potential long-term complications. Extended-field RT (EFRT) and 
involved-field RT (IFRT) techniques have now been replaced by ISRT in 
an effort to restrict the size of the RT fields to smaller volumes.15,16 ISRT 
targets the initially involved nodal and extranodal sites detectable at 
presentation.15,16 Larger RT fields should be considered for limited-stage 
indolent NHL, often treated with RT alone.15  

Treatment planning for ISRT requires the use of CT-based simulation. The 
incorporation of additional imaging techniques such as PET and MRI often 
enhances the treatment planning. The OAR should be outlined for 
optimizing treatment plan decisions. The treatment plan is designed using 
conventional, 3D conformal, or IMRT techniques using clinical treatment 
planning considerations of coverage and dose reductions for OAR.15  

The principles of ISRT are similar for both nodal and extranodal disease. 
The gross tumor volume (GTV) defined by radiologic imaging prior to 
biopsy, chemotherapy, or surgery provides the basis for determining the 
clinical target volume (CTV).19 Possible movement of the target by 
respiration as determined by 4D-CT or fluoroscopy should also influence 
the final CTV. The presence of suspected subclinical disease and 
uncertainties in original imaging accuracy or localization may lead to the 
expansion of the CTV. The planning treatment volume (PTV) is an 
additional expansion of the CTV that accounts only for setup variations.  

In the case of extranodal disease, the whole organ (eg, stomach, salivary 
gland, thyroid) comprises the CTV in most cases. For other organs, 
including orbit, breast, lung, bone, and localized skin, and in some cases 
when RT is consolidation after chemotherapy, partial organ RT may be 
appropriate. No radiation is required for uninvolved lymph nodes for most 
NHL subtypes.  

The treatment planning recommendations and general dose guidelines for 
individual subtypes of T-cell lymphomas are outlined in the “Principles of 
RT” section of the guidelines.  

Supportive Care  
Tumor Lysis Syndrome 
Tumor lysis syndrome (TLS) is a potentially serious complication of 
anticancer therapy characterized by metabolic and electrolyte 
abnormalities caused by the abrupt release of intracellular contents into 
the peripheral blood resulting from cellular disintegration induced by 
anticancer therapy. It is usually observed within 12 to 72 hours after start 
of chemotherapy.20 Untreated TLS can induce profound metabolic 
changes resulting in cardiac arrhythmias, seizures, loss of muscle 
control, acute renal failure, and even death. 

Laboratory TLS is defined as a 25% increase in the levels of serum uric 
acid, potassium, or phosphorus or a 25% decrease in calcium levels.21 
Clinical TLS refers to laboratory TLS with clinical toxicity that requires 
intervention. Clinical complications may include renal insufficiency, 
cardiac arrhythmia, or seizures. The four primary electrolyte 
abnormalities of TLS are hyperkalemia, hyperuricemia, 
hyperphosphatemia, hypocalcemia, and elevated creatinine. Symptoms 
associated with TLS may include nausea and vomiting, diarrhea, 
seizures, shortness of breath, or cardiac arrhythmias.  
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The risk factors for TLS include bone marrow involvement, rapidly 
proliferative or aggressive hematologic malignancies, spontaneous TLS, 
elevated while blood cell count, bone marrow involvement, pre-existing 
elevated uric acid, ineffectiveness of allopurinol and renal disease, or 
renal involvement by tumor.  

Allopurinol and rasburicase are highly effective for the management of 
hyperuricemia. Allopurinol is a xanthine analog and a competitive 
inhibitor of xanthine oxidase, thereby blocking the conversion of purine 
metabolites to uric acid and decreasing the formation of uric acid 
production.22 Since the drug inhibits new uric acid formation rather than 
reduce existing uric acid, it can take several days for elevated levels of 
uric acid to normalize after the initiation of treatment, which may delay 
the start of chemotherapy. Furthermore, allopurinol may lead to the 
accumulation of xanthine crystals in renal tubules leading to acute 
obstructive uropathy. Allopurinol will also reduce clearance of 
6-mercaptopurine and high-dose methotrexate. Rasburicase is a 
recombinant urate oxidase, which catalyzes the oxidation of uric acid to a 
highly soluble non-toxic metabolite that is readily excreted. It has been 
shown to be safe and highly effective in the prevention and treatment of 
chemotherapy-induced hyperuricemia in both children and adults with 
hematologic malignancies.23,24  

A prospective, multicenter randomized phase III trial compared the 
efficacy and safety of rasburicase and allopurinol in 275 adult patients 
with hematological malignancies at high or potential risk for TLS.25 
Patients were randomized to receive treatment with rasburicase alone 
(0.20 mg/kg/day IV for days 1–5; n=92), rasburicase combined with 
allopurinol (rasburicase 0.20 mg/kg/day IV for days 1–3; allopurinol 300 
mg/day PO for days 3–5; n=92) or allopurinol alone (300 mg/day PO for 
days 1–5; n=91). The rate of uric acid response  (defined as plasma uric 
acid levels ≤7.5 mg/dL for all measurements from days 3–5) was 87% for 
rasburicase, 78% for rasburicase combined with allopurinol and 66% for 

allopurinol.25 The incidence of clinical TLS was similar across treatment 
arms, occurring in 3%, 3% and 4% of patients, respectively. The 
incidence of laboratory TLS was 21%, 27%, and 41%, respectively, with 
significantly lower incidence observed in the rasburicase arm compared 
with allopurinol (P =.003). The response rate with rasburicase was 
superior to allopurinol in the overall study population (87% vs. 66%, as 
above; P =.001) as well as in patients with high risk TLS (89% vs. 68%; 
P =.001) and in patients with baseline hyperuricemia (90% vs. 53%; P 
=.015). The median time to control for serum uric acid in hyperuricemic 
patients was 4 hours for rasburicase, 4 hours for rasburicase combined 
with allopurinol and 27 hours for allopurinol.25 Potential hypersensitivity 
to study regimen was reported in 4% of patients in the rasburicase arm 
and 1% in the combination arm; no anaphylaxis or grade 4 
hypersensitivity reactions were reported in this trial.25 However, 
rasburicase can induce anaphylactic reactions. Other adverse reactions 
include methemoglobinemia and severe hemolysis in patients with 
glucose-6-phosphate dehydrogenase (G6PD) deficiency.  

There are data to support that single fixed dose (6 mg) or single 
weight-based dose of rasburicase (0.05–0.15 mg/kg) in adult patients 
with hyperuricemia or with high-risk factors for TLS.26-30 In the phase II 
randomized trial that compared the efficacy of rasburicase administered 
as a single dose (0.15 mg/kg, followed by additional days of dosing as 
needed) versus rasburicase (0.15 mg/kg/day) given for 5 days in 80 adult 
patients at high risk or potential risk for TLS, nearly all treated patients 
(99%) showed normalization of uric acid levels within 4 hours after the 
first dose of rasburicase; levels of uric acid were undetectable (<0.7 
mg/dL) in 84% of patients.30 The median pretreatment uric acid level was 
8.5 mg/dL for high-risk patients (n=40) and 5.6 mg/dL for potential risk 
patients (n=40). In the single-dose rasburicase arm, 85% of patients had 
sustained uric acid response compared with 98% of patients in the 5-day 
rasburicase arm. Among high-risk patients within the single-dose arm, 6 
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patients received a second dose of rasburicase to achieve uric acid 
response.  

TLS is best managed if anticipated and when treatment is started prior to 
chemotherapy. The cornerstone of TLS management is hydration and the 
management of hyperuricemia. Frequent monitoring of electrolytes and 
aggressive correction is essential. The NCCN Guidelines recommend 
allopurinol or rasburicase as first-line and at retreatment of hyperuricemia. 
Allopurinol be started 2−3 days prior to the initiation of chemotherapy and 
continued for 10−14 days. Rasburicase is recommended for patients with 
any of the following risk factors: presence of any high risk feature (i.e., 
Burkitt lymphoma or lymphoblastic lymphomas; spontaneous TLS; 
elevated WBC count; elevated uric acid levels; bone marrow involvement; 
renal disease or renal involvement by tumor); bulky disease requiring 
immediate therapy; patients in whom adequate hydration is not possible; 
allopurinol is ineffective; or acute renal failure. A single dose is adequate 
in most cases; repeat dosing should be given on an individual basis. 

Viral Reactivation and Infections 
Cytomegalovirus Reactivation 
Cytomegalovirus (CMV) reactivation may occur among patients with 
lymphoproliferative malignancies receiving alemtuzumab therapy, and 
occurs most frequently between 3 to 6 weeks after initiation of therapy 
when T-cell counts reach a nadir. CMV reactivation is a well-documented 
infectious complication in patients receiving treatment with alemtuzumab, 
occurring in up to 25% of treated patients. Current management practices 
for prevention of CMV reactivation include the use of prophylactic 
ganciclovir (oral or IV) if CMV viremia is present prior to alemtuzumab 
therapy, or preemptive use of these drugs when the viral load is found to 
be increasing during therapy. 

Patients with hematologic malignancies treated with 
alemtuzumab-containing regimens should be closely monitored and 

managed for potential development of CMV reactivation. To this end, 
periodic monitoring for the presence of CMV antigens using quantitative 
polymerase chain reaction (PCR) assays is an effective management 
approach. The panel recommends routine surveillance for CMV viremia 
(every 2–3 weeks) during the treatment course with alemtuzumab and for 
2 months following completion of alemtuzumab treatment. Herpes virus 
prophylaxis with acyclovir or equivalent and pneumocystis jirovecii 
pneumonia (PJP) prophylaxis with sulfamethoxazole/trimethoprim or 
equivalent is recommended for patients receiving alemtuzumab-based 
regimens. Antifungal prophylaxis should be considered.  

Progressive Multifocal Leukoencephalopathy  
Progressive multifocal leukoencephalopathy (PML) is a rare but serious 
and usually fatal central nervous system (CNS) infection caused by 
reactivation of the latent JC polyomavirus. Patients with NHL receiving 
treatment with the anti-CD30 antibody-drug conjugate brentuximab 
vedotin may be at potential risk for PML.31 Cases of PML generally occur 
in severely immunocompromised individuals, as in the case of patients 
with AIDS. Patients with hematologic malignancies who have profound 
immunosuppression (due to the underlying disease and/or 
immunosuppressive therapies) are also at risk of developing PML. 
Development of PML is clinically suspected based on neurologic signs 
and symptoms that may include confusion, motor weakness or poor 
motor coordination, visual changes, and/or speech changes.31 PML is 
usually diagnosed with PCR of cerebrospinal fluid (CSF) or, in some 
cases, by analysis of brain biopsy material. There is no effective 
treatment for PML. Patients should be carefully monitored for the 
development of any neurologic symptoms. There is currently no 
consensus on pretreatment evaluations that can be undertaken to predict 
for the subsequent development of PML. 
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Peripheral T-Cell Lymphomas 
Peripheral T-cell lymphomas (PTCL) are a heterogeneous group of 
lymphoproliferative disorders arising from mature T-cells, accounting for 
about 10% of non-Hodgkin’s lymphomas (NHL).1 PTCL-not otherwise 
specified (PTCL-NOS; 26%) is the most common subtype, followed by 
angioimmunoblastic T-cell lymphoma (AITL; 19%), anaplastic large cell 
lymphoma (ALCL), anaplastic lymphoma kinase (ALK)-positive (7%), 
ALCL, ALK-negative (6%), and enteropathy-associated T-cell lymphoma 
(EATL; <5%).2 In the 2016 WHO classification, nodal T-cell lymphoma with 
T-cell lymphoma of 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, GI 
tract, and skin. PTCL-NOS is associated with poorer overall survival (OS) 
and event-free survival (EFS) rates compared to B-cell lymphomas.4,5 
AITL is the classic form of TFH phenotype, usually presents with 
generalized lymphadenopathy, and is often with associated 
hypergammaglobulinemia, hepatomegaly or splenomegaly, eosinophilia, 
skin rash, and fever. It occurs mainly in older patients. Prognosis is similar 
to PTCL-NOS. In a single institution study, which reviewed the data from 
199 patients with PTCLs, the 5-year OS and progression-free survival 
(PFS) rates were 36% and 13%, respectively, for the subgroup of patients 
with AITL.5 In the more recent report from the GELA study, which included 
the largest series of patients with AITL (n = 157), 5- and 7-year OS rates 
were 33% and 29%, respectively, reaching an apparent plateau around 6 
years.6 The corresponding EFS rates were 29% and 23%, respectively.  

ALCL is a CD30-expressing subtype that accounts for less than 5% of all 
cases of NHL. There are now 3 distinctly recognized subtypes of ALCL: 
systemic ALCL, ALK-positive; systemic ALCL, ALK-1 negative; and 

primary cutaneous ALCL. ALCL, ALK-positive is most common in children 
and young adults and is characterized by the overexpression of ALK-1 
protein, resulting from a chromosomal translocation [t(2;5)] in 40% to 60% 
of patients.7 The majority of patients with ALCL present with advanced 
stage III or IV disease (65% for ALK-positive and 58% for ALK-negative) 
frequently associated with systemic symptoms and extra nodal 
involvement.8  

Recent molecular and gene expression profiling (GEP) studies have 
identified distinct subsets of ALCL, ALK-negative and PTCL-NOS.9-11 In a 
series of 105 patients with ALCL, ALCL, ALK-negative with dual-specificity 
phosphatase 22 (DUSP22) rearrangements by FISH had clinical outcomes 
similar to that of ALCL, ALK-positive. The 5-year OS rates were 85% and 
90%, respectively, for ALCL, ALK-positive and ALCL, ALK-negative with 
DUSP22 rearrangement.9 These findings were also confirmed in a more 
recent Danish cohort study that evaluated the prognostic significance of 
DUSP22 rearrangements in 138 patients with nodal PTCL.11 The 5-year 
OS rates were similar for patients with DUSP22-rearranged ALCL, ALK-
negative and ALCL, ALK-positive (80% and 85%, respectively; P = .85). In 
another series of 372 patients, GEP identified 2 major molecular 
subgroups of PTCL-NOS, characterized by high expression of either 
GATA3 or TBX21. High expression of GATA3 was significantly associated 
with poor OS.10 In the 2016 WHO classification, ALCL, ALK-negative is 
listed as a definite entity and the updated classification also recognizes the 
clinical significance of GATA3 and TBX21 expression in PTCL-NOS 
subtypes.3  

EATL is a rare T-cell lymphoma of the small intestine, accounting for <1% 
of all NHLs, and is associated with a very poor prognosis.12-15 The median 
age of diagnosis is 60 years. In the analysis from the International T-Cell 
Lymphoma Project, EATL comprised 5% of all PTCL and NK-cell 
lymphomas included in the study; EATL type 1 was more common (66%) 
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than type 2 (34%).15 With a median follow-up of 11 months, the median 
OS and failure-free survival (FFS) were 10 months and 6 months, 
respectively. The 5-year OS and FFS rates were 20% and 4%, 
respectively. 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 2016 classification, 
EATL refers only to EATL type I whereas EATL type II is renamed as 
monomorphic epitheliotropic intestinal T-cell lymphoma (MEITL) and is 
listed as a separate entity.3 The optimal treatment for MEITL has not yet 
been defined. 

Literature Search Criteria and Guidelines Update Methodology  
Prior to the update of this version of the NCCN Guidelines® for T-Cell 
Lymphomas an electronic search of the PubMed database was performed 
to obtain key literature in “Peripheral T-cell lymphomas” published 
between May 2016 and December 2017 using the following search terms: 
peripheral T-cell lymphoma, anaplastic large cell lymphoma, 
angioimmunoblastic T-cell lymphoma, and enteropathy-associated T-cell 
lymphoma. The PubMed database was chosen as it remains the most 
widely used resource for medical literature and indexes only 
peer-reviewed biomedical literature.16 

The search results were narrowed by selecting studies in humans 
published in English. Results were confined to the following article types: 
Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 
Guideline; Randomized Controlled Trial; Meta-Analysis; Systematic 
Reviews; and Validation Studies.  

The PubMed search resulted in 134 citations and their potential relevance 
was examined. The data from key PubMed articles as well as articles from 
additional sources deemed as relevant to these Guidelines have been 
included in this version of the Discussion section. Recommendations for 

which high-level evidence is lacking are based on the panel’s review of 
lower-level evidence and expert opinion.  

The complete details of the Development and Update of the NCCN 
Guidelines are available on the NCCN webpage. 

Prognosis 
PTCLs carry a poorer prognosis since they are less responsive to and 
have less frequent durable remissions with standard anthracycline-based 
chemotherapy regimens. Progress has been further hampered by the 
relative rarity and the biological heterogeneity. In general ALCL, ALK-
positive is associated with better clinical outcomes than ALCL, ALK-
negative, PTCL-NOS, or AITL, although the favorable prognosis of ALK-1 
positivity is diminished with older age and higher prognostic risk scores.17-

21  

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%; P = .015) and OS rate 
(70% vs. 49%; P = .016). The differences in prognosis were most 
pronounced for younger patients with favorable prognostic factors.18 The 
5-year FFS and OS rates for patients with PTCL-NOS were 20% and 32%, 
respectively. The 5-year FFS and OS rates for patients with AITL were 
18% and 32%, respectively. ALCL, ALK-negative was associated with 
superior survival rates when compared with PTCL-NOS.18 An analysis 
from the GELA study found that age and beta-2 microglobulin, not ALK-1 
expression, were the most significant prognostic factors of OS for patients 
with ALCL; however, age was very closely associated with ALK-1 
expression.19 

In an analysis of 341 patients with newly diagnosed PTCL, the overall 
response rate (ORR) to anthracycline-based chemotherapy was 73% 

http://www.nccn.org/professionals/development.aspx
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(61% complete); with a median follow-up of 39 months, 3-year PFS and 
OS were 32% and 52%. PFS and OS for PTCL patients were significantly 
inferior to matched patients with diffuse large B-cell lymphoma (DLBCL). 
The 3-year PFS and OS rates for patients with newly diagnosed PTCL 
(32% and 52%, respectively) were significantly inferior to the matched 
cohort of patients with DLBCL and there was no clear benefit for patients 
undergoing consolidative hematopoietic cell transplant (HCT).20 Stage I–II 
disease was the only significant pretreatment prognostic factor in the 
multivariate analysis. ALK positivity was a prognostic factor on univariate 
analysis, but lost its significance on multivariate analysis. 

Historically, the International Prognostic Index (IPI) developed for DLBCL 
has also been used for the risk stratification of patients with PTCL. IPI was 
predictive of both OS and PFS; it also maintained independent predictive 
value in multivariate analysis.4,8,22 A new prognostic index for PTCL-NOS, 
known as the Prognostic Index for PTCL-U (PIT), has been proposed for 
the risk stratification of patients with PTCL based on the following risk 
factors: age >60 years, elevated lactate dehydrogenase (LDH) levels, 
performance status of 2 or more, and bone marrow involvement.23 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.23 This group represented 20% of patients and had a 5-year OS 
rate of 62%. Both IPI and PIT can be used to stratify for prognosis and 
under certain circumstances may aid in guiding treatment decisions for 
patients with PTCL.  

In a large multinational cohort study of 775 patients with newly diagnosed 
PTCL, disease progression was 64% within the first 24 months after 
primary treatment and was associated with an inferior OS (5 months vs. 
not reached in achieving EFS at 24 months).24 The corresponding 5-year 
OS rates were 11% and 78%, respectively. These results suggest that 

patients with primary refractory disease or early relapse have extremely 
poor survival and that EFS at 24 months could be used for risk 
stratification of patients with PTCL.  

Diagnosis  
Excisional or incisional biopsy is preferred over core needle biopsy if 
possible for initial diagnosis. If only cores are feasible due to the sites of 
disease, multiple cores should be obtained to allow adequate work-up. 
Adequate immunophenotyping is essential to distinguish PTCL subtypes 
from B-cell lymphomas. PTCL-NOS has variable T-cell–associated 
antigens and usually lacks B-cell–associated antigens (although aberrant 
CD20 expression in T-cell lymphomas is infrequently encountered). With 
the exception of CD30 expression in ALCL, antigen expression is variable 
across the aggressive T-cell lymphomas. The majority of the nodal cases 
express CD4+ and lack CD8-; however, CD4-/CD8+, CD4-/CD8-, and 
CD4+/CD8+ cases are seen.25 While CD30 expression can be found at 
times in many T-cell lymphomas, systemic ALCL has uniform strong 
expression of CD30. In ALCL cases only, evaluation of ALK-1 status, 
either based on immunophenotyping or genetic analysis of the t(2;5) or 
variant chromosomal 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 CD4+. Expression of CXCL13 has 
been identified as a useful marker that may help distinguish AITL from 
PTCL-NOS.26,27 It is also characterized by the frequent presence of 
Epstein-Barr virus (EBV)-positive B-cells and cases of co-existent 
EBV+DLBCL are reported. EBER (EBV-encoded RNA) is positive in about 
40% of PTCL and some case series have reported that EBER-positive 
tumors have a worse prognosis.  

The initial paraffin panel for immunohistochemistry (IHC) studies may only 
include pan–T-cell markers and can be expanded to include antibodies of 
T-cell lymphoma, if suspected. The following markers should be 
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considered for the IHC analysis: CD20, CD3, CD10, BCL6, Ki-67, CD5, 
CD30, CD2, CD4, CD8, CD7, CD56, CD21, CD23, EBER-ISH, TCRbeta, 
TCRdelta, PD1/CD279, and ALK. 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 IHC studies to evaluate ßF1, CXCL13, ICOS, 
BCL6, TCRdelta, and cytotoxic T-cell markers may be useful to 
characterize subsets of PTCL with TFH origin.28  

PTCL is often associated with clonal T-cell antigen receptor (TCR) gene 
rearrangements that are less frequently seen in non-cancer T-cell 
diseases, although false-positive results or non-malignant 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 rearrangement may be useful for patients with ALCL, ALK-
negative. ALCL, ALK-negative with DUSP22 rearrangement has been 
associated with a favorable prognosis more similar to ALK-positive 
disease and preliminary data suggests that dose intensification and/or 
autologous HCT may not be needed to achieve these results.9,10 

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 ± aspirate, complete blood count [CBC] with 
differential, comprehensive metabolic panel), physical examination 
including a full skin exam, and imaging studies, as indicated. PET/CT scan 
and/or chest/abdominal/pelvic (C/A/P) 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 useful. Multigated acquisition (MUGA) 
scan or echocardiogram is also recommended, since chemotherapy is 
usually anthracycline based. In selected cases, serology testing for the 

human immunodeficiency virus (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 (ATLL) 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. However, it has not been possible to 
assess the impact of chemotherapy in this subgroup of patients with 
PTCLs due to small sample size. Only limited data exist from randomized 
trials comparing the efficacy of chemotherapy regimens used exclusively 
in patients with PTCL.29  

Although CHOP (cyclophosphamide, doxorubicin, vincristine and 
prednisone) is the most commonly used first-line regimen for patients with 
PTCL, with the exception of ALK+ ALCL, outcomes are disappointing in 
other subtypes (PTCL-NOS and AITL) and the use of more intensive 
chemotherapy regimens has not resulted in favorable outcomes in patients 
with PTCL, with the exception of ALCL.  

In a retrospective study conducted by the British Columbia Cancer 
Agency, the 5-year OS rate for patients with PTCL-NOS primarily treated 
with CHOP or CHOP-like regimens was only 35%; among these patients, 
the 5-year OS rates were higher in patients with low-risk IPI scores 
compared with those with high-risk IPI scores (64% vs. 22%, 
respectively).5 In addition, patients with ALCL, ALK-positive had superior 
clinical outcome compared to those with ALCL, ALK-negative (5-year OS, 
58% vs. 34%, respectively). 

In a randomized study by the German High-grade NHL Study Group 
(DSHNHL), the addition of etoposide to CHOP (CHOEP) resulted in 
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significantly higher complete response (CR) rate (88% vs. 79% for CHOP; 
P = .003) and 5-year EFS rate (69% vs. 58% for CHOP; P = .004) with no 
difference in OS outcomes between the regimens.30 It should also be 
noted that in this study, the majority of patients had aggressive B-cell NHL 
and were relatively young with favorable prognosis (age ≤60 years; normal 
LDH levels), with only 14% diagnosed with T-cell NHL (ALCL, 9%; PTCL-
NOS, 3%; and AITL, <1%). CHOEP has been shown to be an effective 
treatment option for ALCL, ALK-positive in younger patients <60 to 65 
years.31,32 In an analysis of 289 patients with PTCL treated within the 
DSHNHL trials, the 3-year EFS and OS rates were 76% and 90%, 
respectively, for patients with ALCL, ALK-positive treated with CHOEP.31 
The corresponding survival rates were 50% and 67.5%, respectively, for 
AITL; 46% and 62%, respectively, for ALCL, ALK-negative; and 41% and 
54%, respectively, for PTCL-NOS. CHOEP was associated with a trend for 
improved EFS among patients <60 years. CHOP-21 appeared to be the 
standard regimen for patients age >60 years, given that CHOEP did not 
provide an advantage in these older patients due to increased toxicity. 
Among patients with ALCL, ALK-negative; AITL; and PTCL-NOS, those 
with low-risk IPI scores (IPI <1) had a relatively favorable prognosis; 
contrastingly, patients with higher risk IPI scores had low rates of EFS and 
OS with CHOP or CHOEP.31 The results of a more recent analysis from 
the Nordic Lymphoma Group also reported similar findings among 122 
patients with ALCL, ALK-positive treated with the CHOEP regimen.32 The 
5-year OS and PFS rates were 78% and 64%, respectively. The CHOEP 
regimen was associated with an improved OS in patients aged 41 to 
65 years, even after adjusting for risk factors (P = .05). Bone marrow 
involvement was independently associated with poorer PFS in a 
multivariate analysis.   

In a retrospective analysis of data from patients with T-cell malignancies 
treated at the MD Anderson Cancer Center (N = 135; PTCL-NOS, n = 50; 
ALCL, n = 40; AITL, n = 14), CHOP was compared with more intensive 

chemotherapy regimens, including hyper-CVAD (hyper-fractionated 
cyclophosphamide, vincristine, doxorubicin, and prednisone).33 The 
estimated median OS was 46 months for all patients. The 3-year OS rate 
with CHOP and intensive therapies was 62% and 56%, respectively. 
Within the subgroup of patients with ALCL, those with ALK-positive 
disease showed a trend for a higher 3-year OS rate compared with those 
with ALCL, ALK-negative (100% vs. 70%, respectively).33 When the 
subgroup with ALCL was excluded from the analysis, the median OS was 
21 months; the 3-year OS rate with CHOP and intensive therapies was 
43% and 49%, respectively.33  

Dose-adjusted EPOCH (etoposide, prednisone, vincristine, 
cyclophosphamide, and doxorubicin) has been evaluated in prospective 
phase II studies in patients with previously untreated PTCL.34,35 In a 
prospective study of 24 patients with previously untreated ALCL (ALCL, 
ALK-positive, n = 15; ALCL, ALK-negative, n = 9), with a median follow-up 
of 14 years, the EFS rates were 72% and 63% (P = .54), respectively, for 
patients with ALCL, ALK-positive and ALCL, ALK-negative and the OS 
rates were 78.0% and 88% (P = .83), respectively.34 However, definitive 
conclusions from these findings are limited by the small number 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-negative). In another prospective study from Japan that evaluated 
dose-adjusted EPOCH as initial therapy in 41 patients with PTCL (PTCL-
NOS was the predominant subtype [ n= 21, 51%] followed by AITL [n = 17, 
42%]), the ORR and CR rates were 78% and 61%, respectively.35 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 final analysis of the ACT-2 trial that evaluated CHOP plus 
alemtuzumab compared to CHOP alone in elderly patients with previously 
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untreated PTCL (n = 116) showed that the addition of alemtuzumab to 
CHOP resulted in increased CR rates (60% vs. 43% for CHOP), but there 
was no improvement in PFS and OS rates mostly due to treatment-related 
toxicity.36 The 3-year PFS and OS rates were 26% and 38%, respectively, 
for CHOP plus alemtuzumab compared to 29% and 56% for CHOP. Grade 
3 or 4 hematologic toxicities (70% vs. 54%) and grade ≥3 infections were 
more frequent with CHOP plus alemtuzumab (40% vs. 21%).  

ALCL, ALK-positive 
Multiagent chemotherapy for 6 cycles with or without involved-site 
radiation therapy (ISRT) (30–40 Gy) or for 3 to 4 cycles with ISRT (30–40 
Gy) is considered the standard first-line therapy for patients with stage I,II 
ALCL, ALK-positive. Multiagent chemotherapy alone for 6 cycles is 
recommended for patients with stage III-IV ALCL, ALK-positive. CHOP, 
CHOEP, or dose-adjusted EPOCH are included as options for multiagent 
chemotherapy.  

Other Subtypes 
Participation in clinical trials is the preferred management approach for 
patients with other subtypes (PTCL, NOS, ALCL, ALK-negative, AITL and 
EATL, MEITL, nodal PTCL, TFH, and FTCL). In the absence of suitable 
clinical trials, multiagent chemotherapy (6 cycles) with or without ISRT 
(30–40 Gy) is recommended for all patients (stage I–IV disease). ALK-
negative with a DUSP22 rearrangement has been shown to have a 
prognosis more similar to ALK-positive disease and could be treated 
according to the algorithm for ALCL, ALK-positive.9,10 

CHOP, CHOEP, or dose-adjusted EPOCH are the preferred regimens. 
CHOP followed by IVE (ifosfamide, etoposide, and epirubicin) alternating 
with intermediate-dose methotrexate (MTX) (evaluated only in patients 
with EATL) and hyper-CVAD are included as other recommended 
regimens.  

AITL is a highly heterogeneous disease and at times in selected situations 
may be treated solely with corticosteroids or other immunosuppressive 
agents. Most patients with AITL are managed similarly to other forms of 
PTCL as described above; however, the NCCN Guidelines Panel 
suggests a trial of singe-agent corticosteroid for symptom management in 
elderly patients or in patients with comorbid conditions in whom the risks 
of combination chemotherapy are excessive.  

Response Assessment and First-line Consolidation Therapy  
Recent studies that have evaluated the utility of PET scans for 
assessment of response to therapy suggest that a positive PET scan after 
first-line therapy or second-line therapy for relapsed/refractory disease is 
predictive of worse outcomes and the use of interim PET scans may be 
helpful in determining the prognosis and refine response assessments.37-41 
However, the optimal of use PET scans for the evaluation of response to 
treatment has not yet been established.  

The guidelines recommend interim restaging with PET/CT or CT scan for 
all patients. Completion of planned course of treatment and observation 
for recurrence is recommended for patients with ALCL, ALK-positive 
achieving CR or partial response (PR) to first-line therapy. Patients with 
progressive or refractory disease after initial therapy are treated similarly 
to patients with relapsed or refractory disease. 

Completion of planned course of treatment and end-of treatment restaging 
after completion of treatment are recommended for patients with other 
subtypes (PTCL, NOS, ALCL, ALK-negative, AITL and EATL, MEITL, 
nodal PTCL, TFH, and FTCL) achieving response to first-line therapy. 
Patients with a CR can either be observed or treated with consolidation 
therapy with high-dose therapy following by autologous stem cell rescue 
(HDT/ASCR). Localized areas can be irradiated before or after HDT. 
Patients with PR or progressive disease after initial therapy are treated 
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similarly to patients with relapsed or refractory disease. Rebiopsy is 
recommended before changing course of treatment for patients with PR 
(PET-positive) at end-of-treatment restaging.  

The generally poor results with conventional chemotherapy have led many 
to explore the role of HDT/ASCR as first-line consolidation therapy in non-
randomized prospective studies.42-46  

Long-term follow-up data from two prospective studies showed that up-
front HDT followed by ASCR could induce a high rate of long-term CR in 
patients with ALCL, ALK-positive.42 In a multivariate analysis, the 
achievement of CR before transplant was a strong predictor of survival 
benefit. At a median follow-up of 76 months, the estimated 12-year OS 
and EFS rates were 34 and 30%, respectively, for the whole study cohort. 
The 10-year OS and EFS rates were significantly higher among the 
patients with ALCL, ALK-positive (63% and 54%, respectively) compared 
with patients with other PTCL subtypes (21% and 19%, respectively). In 
the subgroup of patients with PTCL-NOS, the corresponding survival rates 
were 37% and 25%, respectively.42 Overall treatment-related mortality 
(TRM) rate was 5%. The projected 10-year OS and EFS rates for patients 
in CR before transplant were 48% and 47%, respectively, compared with 
22% and 11%, respectively, for those who were not in CR prior to 
transplant.42   

In the prospective study conducted by the Spanish Group for Lymphoma 
and Autologous Transplantation (GELTAMO) (n = 26), patients with CR or 
PR to induction therapy with MegaCHOP were planned for ASCR.43 The 
3-year OS and PFS rates on an intent-to-treat basis were 73% and 53%, 
respectively. At 2-year post-transplant follow-up, OS and PFS rates were 
84% and 56%, respectively, among the patients who proceeded to ASCR 
consolidation (n = 19). In a phase II study (n = 41), high-dose CHOP 
regimen alternating with etoposide, cisplatin, cytarabine, and prednisone 
followed by ASCR, resulted in a CR rate of 51%. With a median follow-up 

of 3 years, the 4-year OS and PFS rates were 39% and 30%, 
respectively.44  

Reimer et al reported the final analysis of the first prospective 
PTCL-restricted multicenter study on upfront HDT/ASCR in 83 patients.45 
The treatment regimen consisted of 4 to 6 cycles of CHOP followed by 
HDT/ASCR. The ORR following CHOP chemotherapy was 79% (39% 
CR). Fifty-five of the 83 patients (66%) received transplantation; the 
remaining 34% of patients were unable to proceed to transplant, primarily 
due to progressive disease. After HDT/ASCR, 48 of the 55 patients 
achieved a CR, and 7 patients achieved a PR. In an intent-to-treat 
analysis, the ORR after myeloablative therapy was 66% (56% CR). The 
estimated 3-year OS and PFS rates were 48% and 36%, respectively.  

In the largest prospective trial of HDT/ASCR as part of initial therapy in 
PTCL (NLG-T-01 study), the Nordic Lymphoma Group evaluated dose-
dense induction therapy with CHOEP followed by HDT/ASCR in patients 
with previously untreated PTCL.46,47 Patients with ALCL, ALK-positive 
were excluded from this study. Among 160 patients enrolled with 
histopathologically confirmed PTCL (PTCL-NOS, 39%; ALCL, ALK-
negative, 19%; AITL, 19%; EATL, 13%) who had achieved CR/PR to 
induction therapy, 115 patients (72%) underwent HDT/ASCR.46 At a 
median follow-up of 61 months, the 5-year OS and PFS rates were 51% 
and 44%, respectively. TRM rate was 4%. Patients with ALCL, ALK-
negative had the highest 5-year OS and PFS survival rates (70% and 
61%, respectively); the 5-year OS and PFS rates were 47% and 38%, 
respectively, for the subgroup of patients with PTCL-NOS; 52% and 49% 
respectively, for patients with AITL; and 48% and 38%, respectively, for 
patients with EATL. Long-term follow-up results also confirmed the 
efficacy of CHOEP followed by HDT/ASCR as an upfront treatment for 
patients with previously untreated PTCL.47 At a median follow-up of 10 
years, the 10-year OS and PFS rates for the whole intent-to-treat 
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population were 41% and 38%, respectively. The 10-year OS and PFS 
rates were both 48% for patients with ALCL, ALK-negative and the 
survival rates for patients with PTCL-NOS, AITL and EATL did not differ 
substantially from the 5-year follow-up analysis.  

In another phase II study, CHOP plus alemtuzumab followed by 
HDT/ASCR or allogeneic HCT as initial therapy effectively prolonged 
disease-free survival (DFS) in younger patients with PTCL (≤60 years of 
age).48 At a median follow-up of 40 months, the 4-year OS, PFS, and DFS 
rates were 49%, 44%, and 65%, respectively. At a median follow-up of 48 
months, the corresponding survival rates for older patients were 31%, 
26%, and 44%, respectively, after initial therapy with CHOP plus 
alemtuzumab.  

An ongoing international randomized phase III trial (ACT-1) is evaluating 
CHOP plus alemtuzumab compared to CHOP alone followed by 
consolidation with HDT/ASCR in patients ≤60 years with previously 
untreated PTCL.49 Patients with ALCL were excluded regardless of ALK 
status. Results from the planned interim analysis based on 68 patients 
reported 1-year overall non-arm–specific EFS of 55%. The corresponding 
1-year OS and PFS rates were 78% and 54%, respectively. Viral 
infectious events were more frequent in the alemtuzumab arm (28% vs. 
10%), primarily due to asymptomatic cytomegalovirus (CMV) reactivations. 
The frequency of grade 3 or higher bacterial and fungal infections were 
similar between treatment arms.  

HDT/ASCR as a first-line consolidation therapy may also improve 
outcomes in patients with AITL and EATL.50-56 In an analysis of data from 
a large cohort of 146 patients with AITL from the EBMT Lymphoma 
Registry, the 2-year and 4-year OS rates were 67% and 59%, 
respectively, for the overall group of patients undergoing HDT/ASCR; the 
2-year and 4-year OS rates were 81% and 78%, respectively, for the 
subgroup of patients who underwent HDT/ASCR in first CR.51 In a 

prospective study of 54 patients with EATL, CHOP followed by IVE/MTX 
and HDT/ASCR as initial therapy resulted in a median PFS and OS of 3 
months and 7 months, respectively.54 The 5-year PFS and OS rates (52% 
and 60%, respectively) were significantly higher in historical comparison 
with the corresponding survival rates reported with conventional 
anthracycline-based chemotherapy regimens (the 5-year PFS and OS 
rates were 22%). In an intent-to-treat analysis of 252 patients with nodal 
PTCL (excluding ALCL, ALK-positive ) and EATL from the Swedish 
Lymphoma Registry, CHOEP followed by upfront consolidation with 
HDT/ASCR resulted in superior OS (HR, 0.58; P = .004) and PFS (HR, 
0.56; P = .002) rates compared to those treated without HDT/ASCR.55  

Several retrospective studies have also reported favorable outcomes in 
patients with PTCL undergoing HDT/ASCR as first-line consolidation 
therapy with the 3-year and 5-year OS rates of 39% to 58% and 54% to 
58%, respectively. The OS rates were higher for patients achieving CR or 
PR to HDT/ASCR and the outcomes were also superior for patients with 
ALCL compared to those with other PTCL subtypes.57-60 Results from 
recent retrospective studies, however, suggest that consolidation with 
HDT/ASCR may not offer any survival advantage for patients PTCL-NOS, 
AITL, or ALCL, ALK-negative achieving CR or PR to induction therapy.61-63  

Longer follow-up and preferably a prospective randomized trial are 
necessary to evaluate the impact of first-line consolidation therapy on 
time-to-treatment failure and OS outcomes. In the absence of data from 
randomized controlled trials, available evidence (as discussed above) from 
non-randomized prospective studies suggest that HDT/ASCR is a 
reasonable treatment option only in patients with disease responding to 
induction therapy.   
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Treatment for Relapsed or Refractory Disease 
Role of Transplant 
HDT/ASCR in patients with relapsed or refractory PTCL-NOS has been 
evaluated in several retrospective studies.64-67 In a retrospective analysis 
of data from the GELTAMO registry (n = 115), the 5-year OS rate was 
45% for the group of patients with PTCL treated with HDT/ASCR in the 
second-line setting (n = 78) compared with 80% for those who were 
transplanted in first CR (n = 37) (P = .007).64 Within the group of patients 
in the second-line setting, the 5-year OS rates for patients who underwent 
HDT/ASCR in first PR, CR at second-line or later lines of therapy, or with 
refractory disease, were 46%, 54%, and 0%, respectively.64 In a 
retrospective analysis of 36 patients with relapsed or primary refractory 
PTCL undergoing HDT/ASCR, the 3-year OS and EFS rates were 48% 
and 37%, respectively, which in historical comparison appeared similar to 
the outcomes of patients with relapsed DLBCL who received HDT/ASCR 
(53% and 42%, respectively).65  

In another retrospective study of patients with relapsed or primary 
refractory PTCL (n = 24; excluding patients with ALCL, ALK-positive) who 
received HDT/ASCR after responding to second-line therapy, the 5-year 
PFS and OS rates were 24% and 33%, respectively; these outcomes also 
appeared similar to outcomes in patients with relapsed DLBCL (34% and 
39%, respectively).66 In another retrospective review of patients with PTCL 
who underwent HDT/ASCR at Stanford University (n = 53), the disease 
status and the number of regimens received prior to transplant were 
significant prognostic factors. The 5-year PFS rates for patients in first 
CR/PR, CR/PR after second-line therapy, and those with refractory 
disease were 51%, 12%, and 0%, respectively; the 5-year OS rates were 
76%, 40%, and 30%, respectively.67   

Nevertheless, second-line therapy for patients with relapsed/refractory 
PTCL remains suboptimal, even with the incorporation of HDT/ASCR. 

While HDT/ASCR has been reported to result in survival rates comparable 
to DLBCL in patients with relapsed/refractory PTCL, in one retrospective 
analysis when the outcomes were analyzed by major PTCL subtypes, the 
EFS rates were inferior in patients with PTCL-NOS (23%, P = .028) and 
patients with ALCL had a non-significant trend towards improved EFS 
rates (67%, P = .41).65 

Allogeneic HCT using myeloablative conditioning or reduced-intensity 
conditioning (RIC) may also provide an option for patients with relapsed or 
refractory PTCL.68-71 In a phase II study, Corradini et al investigated the 
role of RIC allogeneic HCT in patients with relapsed or refractory PTCL (N 
= 17).68 The estimated 3-year PFS and OS rates were 64% and 81%, 
respectively. Donor lymphocyte infusion induced responses in some 
patients progressing after allografting. The estimated probability of non-
relapse mortality (NRM) at 2 years was 6%.68 In a retrospective analysis of 
data from the French registry for patients who received allogeneic HCT 
with myeloablative conditioning (N = 77; PTCL-NOS 35%; ALCL 35%; 
AITL 14%), the 5-year EFS and OS rates were 53% and 57%, 
respectively.69 The TRM rates at 100 days and at 5 years were 21% and 
34%, respectively. Patients had previously received a median of 2 prior 
therapies (range, 1–5), and 74% had received myeloablative conditioning 
prior to transplantation.69 Patients who received ≤2 lines of prior 
chemotherapy had a significantly higher 5-year OS rate compared with 
those who received >2 lines of chemotherapy (73% vs. 39%; P = .003). 
The 5-year OS rate was also significantly higher among patients 
transplanted in remission (CR or PR) compared with those who were 
transplanted with less than a PR (69% vs. 29%; P = .0003). No significant 
differences in outcomes (OS, EFS, or TRM) were observed between types 
of conditioning regimen. Based on multivariate analysis, resistant disease 
(less than PR) at the time of transplantation and severe acute graft-
versus-host disease (GVHD) were significant independent predictors for 
worse survival outcomes.   
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A retrospective study of data from the EBMT database demonstrated that 
allogeneic HCT induced long-term remissions in patients with AITL (N = 
45; 62% of patients had ≥2 lines of therapy prior to transplantation).70 
Myeloablative conditioning was employed in 56% of patients while the 
remaining patients received RIC. The cumulative NRM rate at 1 year was 
25%; these rates were similar between myeloablative conditioning (29%) 
and RIC (24%). The estimated 3-year relapse rate was 20%. The 3-year 
PFS and OS rates were 54% and 64%, respectively. These outcomes 
were not significantly different between conditioning regimens.70 Patients 
with chemotherapy-sensitive disease had a significantly higher rate of PFS 
compared with those with refractory disease (66% vs. 33%, respectively).  

A retrospective analysis of long-term data from patients with 
relapsed/refractory PTCL treated with RIC allogeneic HCT (N = 52; PTCL-
NOS, n = 23; ALCL, n = 11; AITL, n = 9) showed 5-year PFS and OS rates 
of 40% and 50%, respectively.71 The 5-year NRM rate was 12%, and 
extensive chronic GVHD was associated with increased risks for NRM. 
The 5-year cumulative relapse rate was 49%; worse disease status at the 
time of transplantation and greater lines of prior therapy were associated 
with higher relapse risks.71 Further prospective data are needed to 
determine the role of allogeneic HCT (either with myeloablative 
conditioning or RIC) in patients with relapsed/refractory PTCL.  

In an analysis of data from CIBMTR that evaluated outcomes with 
HDT/ASCR and allogeneic HCT in patients with T-cell lymphomas (n = 
241; 112 patients with ALCL; 102 patients with PTCL; and 27 patients with 
AITL), HDT/ASCR resulted in improved outcomes compared with 
allogeneic HCT for the subgroup of patients with ALCL but not for other 
subtypes.72 Among patients with ALCL (n = 111), HDT/ASCR resulted in 
significantly higher 3-year PFS (55% vs. 35%; P = .03) and OS (68% vs. 
41%;  P= .003) with significantly reduced NRM and overall mortality 
compared with allogeneic HCT. Survival outcomes with HDT/ASCR 

appeared less favorable for patients with PTCL-NOS (n = 102), and no 
significant differences in outcomes were observed between HDT/ASCR 
and allogeneic HCT with regard to 3-year PFS (29% vs. 33%) or OS (45% 
vs. 42%) in this subgroup. The overall NRM rate for all patients at 100 
days was 2% for the HDT/ASCR group compared with 19% for the 
myeloablative allogeneic HCT group and 18% for the RIC allogeneic HCT. 
A higher percentage of patients undergoing HDT/ASCR had ALCL 
histology, chemosensitive disease, and were transplanted in first CR. 
Allogeneic HCT recipients had more bone marrow involvement, more lines 
of chemotherapy prior to transplant, extranodal disease at diagnosis, and 
higher second-line prognostic index at transplantation. For the group of 
patients who were transplanted in the second-line setting (ie, less than first 
CR), the corresponding 3-year OS rates were 53%, 31%, and 50% 
respectively.  For patients who received transplantation beyond first CR, 
HDT/ASCR resulted in numerically higher 3-year PFS (41% vs. 33%) and 
OS (53% vs. 41%) compared with allogeneic HCT, but these differences 
were not statistically significant; cumulative incidence of NRM was higher 
with allogeneic HCT compared with HDT/ASCR in patients transplanted 
beyond first CR (P < .001).  

In a recent analysis of single-institution data from the MD Anderson 
Cancer Center, outcomes were reported for 134 patients with T-cell 
lymphomas who underwent HDT/ASCR and allogeneic HCT either as 
frontline consolidation (n = 58) or for relapsed disease (n = 76).73  PTCL-
NOS and AITL were the dominant histologic types. Among patients who 
were underwent HDT/ASCR (n = 41) or allogeneic HCT (n = 35) for 
relapsed disease, the 4-year OS rates for HDT/ASCR and allogeneic HCT 
were 50% and 36%, respectively (P < .05). The 4-year PFS rates were not 
statistically significantly different between the 2 groups (38% and 28%). 
The 4-year OS rates were of 59% and 53%, respectively, for patients who 
were in CR2 and CR3 at the time of transplant. The corresponding survival 
rates for those who were in PR were 55% and 22%, respectively. Patients 
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with chemorefractory disease had inferior outcomes compared to those 
with chemosensitive disease; however, the results were not significantly 
different between HDT/ASCR and allogeneic HCT. The 4-year OS rates 
were 29% and 35%, respectively (P = .6) and the 4-year PFS rates were 
25% and 18%, respectively (P = .4). The 4-year NRM rate was 
significantly higher with allogeneic HCT (40% vs. 17% for HDT/ASCR; P < 
.001).  

Thus, these findings suggest that HDT/ASCR less frequently results in 
durable benefit in patients with relapsed or refractory disease as 
compared to allogeneic HCT. However, this conclusion is not universal in 
the literature and those with relapsed ALCL and more chemosensitive 
relapsed disease appear to benefit from HDT/ASCR more often than those 
with non-ALCL subtypes and less chemosensitive disease.  Allogeneic 
HCT using RIC may provide a more reliably curative option for the 
majority of patients with relapsed or refractory PTCL, based on the 
patient’s eligibility for transplant.68-71  

Second-line Systemic Therapy 
Participation in a clinical trial is strongly preferred for patients with 
relapsed/refractory disease. In the absence of a suitable clinical trial, the 
initial treatment for relapse/refractory disease depends largely on the 
patient’s eligibility for transplant. Second-line systemic therapy followed by 
consolidation with HDT/ASCR or allogeneic HCT for those with a CR or 
PR is recommended for patients who are candidates for transplant. 
Localized relapse (limited to one or two sites) may be treated with ISRT 
before or after HDT/ASCR. Allogeneic HCT, when feasible, should be 
considered as a more reliably curative therapy for the majority of patients 
with relapsed/refractory disease. HDT/ASCR may be an appropriate 
option for patients, particularly those with ALCL and for selected patients 
with other subtypes with chemosensitive relapsed disease. Patients who 

are not candidates for transplant should be treated with second-line 
systemic therapy or palliative radiation therapy (RT).  

Patients who are not candidates for transplant should be treated with 
second-line systemic therapy or palliative RT. See Suggested Treatment 
Regimens in the PTCL section of the algorithm for the list recommended 
treatment options for relapsed/refractory disease.  

Brentuximab Vedotin 
The safety and efficacy of brentuximab vedotin (an antibody-drug 
conjugate that targets CD30-expressing malignant cells) in patients with 
relapsed or refractory systemic ALCL was established in a multicenter 
phase II study (n = 58).74 Patients had received a median of 2 prior 
systemic therapies and 62% were considered to have primary refractory 
disease. In addition, 50% of patients were refractory to their most recent 
prior therapy and 22% had never responded to any therapy. 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.  

Long-term follow-up results confirmed the durability of clinical benefit of 
brentuximab vedotin in patients with relapsed or refractory systemic 
ALCL.75 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 independent 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 achieved a CR (79% 
compared to 25% for those who did not achieve a 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 disease (88%; 52% CR) and 
those with ALK-positive disease (81%; 69% CR). The estimated 5-year 
OS and PFS rates were 61% and 39%, respectively, for patients with ALK-
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negative disease. The corresponding survival rates were 56% and 37%, 
respectively, for those with ALK-positive disease. Among patients who 
achieved a CR, the 5-year PFS rate was 60% for patients with ALK-
negative disease and 50% for those with ALK-positive disease.  

The planned subset analysis of a phase II multicenter study that evaluated 
the efficacy and safety of brentuximab vedotin in relapsed/refractory 
CD30-positive NHL showed that it was also effective in other subtypes of 
relapsed PTCL, particularly AITL.76 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 months vs. 2 months) were better for 
patients with AITL than those with PTCL-NOS.  

Histone Deacetylase Inhibitors  
Histone deacetylase (HDAC) inhibitors such as romidepsin and belinostat 
have shown single-agent activity in patients with relapsed or refractory 
PTCL.77-79  

Romidepsin was approved by the FDA in June 2011 for the treatment of 
patients with relapsed PTCL based on the results of the pivotal multicenter 
phase II study that evaluated romidepsin in 130 patients with 
relapsed/refractory PTCL (PTCL-NOS, n = 69 [53%]; AITL, n = 27 [21%]; 
ALCL, ALK-negative, n = 21 [16%]).77 Patients had received a median of 2 
prior systemic therapies and 16% had failed prior autologous HCT. 
Updated results from this study confirmed that responses were durable 
across all 3 subtypes of PTCL.78 At a median follow-up of 22 months, there 
were no significant differences 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 significantly 

longer for patients who achieved CR for ≥12 months compared to those 
who achieved CR for <12 months or PR (29 months, 13 months, and 7 
months, respectively). The median OS was not reached for patients who 
achieved CR and 18 months for those who achieved PR.78 The most 
common grade ≥3 adverse events included thrombocytopenia (24%), 
neutropenia (20%), and infections (19%).77  

The BELIEF trial evaluated belinostat in 129 patients with relapsed or 
refractory PTCL (pretreated with more than one prior systemic therapy).79 
The ORR in 120 evaluable patients was 25.8% (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%.79 The ORR was higher for AITL compared to other 
subtypes (45% compared to 23% and 15%, respectively, for patients with 
PTCL-NOS and ALCL, ALK-negative). Anemia (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 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.79 

Bendamustine 
Bendamustine was evaluated in a multicenter phase II study (BENTLEY 
trial) in patients with relapsed or refractory PTCL (n = 60; AITL, 53%; 
PTCL-NOS, 38%).80 Patients had received a median of 1 prior therapy 
(range, 1–3) and 45% were considered refractory to their last therapy; 
92% had received prior CHOP or CHOP-like regimens. Forty patients 
(67%) had completed 3 or more cycles of bendamustine; 25% received all 
6 cycles of therapy. The ORR after 3 cycles of bendamustine was 50% 
with CR in 28% of patients. The median duration of response was short, at 
only 3.5 months. Response rates were higher in patients with AITL 
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compared to those with other subtypes. The ORR for AITL and PTCL-
NOS was 69% and 41%, respectively (P = .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 3.6 
months and 6 months, respectively. The most common grade 3 or 4 
toxicity included neutropenia (30%), thrombocytopenia (24%), and 
infectious events (20%).                                                       

Pralatrexate  
The pivotal, international, phase II study (PROPEL) evaluated 
pralatrexate, an antifolate with a high affinity for reduced folate carrier type 
1 (RFC-1), in heavily pretreated patients with relapsed or refractory PTCL 
(n = 109; 59 patients with PTCL-NOS; 13 patients with AITL and 17 
patients with ALCL).81 Patients in this study had received a median of 3 
prior systemic therapies; 63% were refractory to their most recent prior 
therapy, 24% had never responded to any prior therapy, and 16% had 
received prior autologous HCT. Pralatrexate resulted in an ORR of 29% 
(CR 11%; response assessed by an independent central review). While 
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).81 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%), and mucositis (22%).  

Other Single Agents 
Data to support the use of monotherapy with other single agents such as 
alemtuzumab, bortezomib, crizotinib, gemcitabine, and lenalidomide is 
mainly from small single-institution series.  

In a pilot study of 14 patients with relapsed or chemotherapy-refractory 
PTCLs, alemtuzumab at standard-dose schedule produced an ORR of 
36% (CR 21%).82 However, alemtuzumab was associated with significant 
hematologic toxicity and infectious complications, including 5 deaths due 
to opportunistic infections. The preliminary results of another phase II 
study showed that in patients with pretreated T-cell lymphoma (n = 10; 
PTCL, n = 6), alemtuzumab at a reduced dose was less toxic and equally 
effective as the standard dose used in the prior pilot study.83 In the subset 
of patients with PTCL-NOS, ORR was 50% (CR 33%). The median 
duration of response was 7 months. CMV reactivation was observed only 
in 10% of patients, as compared with 42% of the patients reported by 
Enblad et al.82  

Long-term follow-up data from a small series of 39 patients with pretreated 
relapsed/refractory T-cell lymphoma showed that single-agent gemcitabine 
resulted in an ORR of 55% (CR 30%) in a subgroup of 20 patients with 
PTCL-NOS; 5 of these patients achieved continuous CR with a median 
response duration of 34 months (range, 15–60 months).84  

Bortezomib also has demonstrated activity in patients with relapsed or 
refractory cutaneous T-cell lymphoma (CTCL) (10 patients with MF and 2 
patients with PTCL-NOS with isolated skin involvement), resulting in an 
ORR of 67% (17% CR and 50% PR).85 Histologically, responses were 
observed in 7 patients with CTCL and one patient with PTCL-NOS with 
isolated skin involvement. All responses were durable, lasting from 7 to 14 
or more months.  

Lenalidomide monotherapy has also been effective in the treatment of 
relapsed or refractory PTCL resulting in an ORR of 24%. The median OS 
and PFS were 12 months and 4 months, respectively, with a median 
duration of response of 5 months.86 The results of a multicenter, single-
arm, phase II trial (EXPECT) that evaluated the efficacy of lenalidomide 
monotherapy in patients with relapsed or refractory PTCL (n = 54), 
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showed that lenalidomide was particularly active in patients with relapsed 
or refractory AITL. The ORR was 22% (11% CR) for the entire study 
population.87 The median PFS and median duration of response were 3 
months and 4 months, respectively, in the intent-to-treat population. 
Among patients with AITL, the ORR, median PFS, and median duration of 
response were 31% (15% CR), 5 months, and 4 months, respectively.  

Cyclosporine has been effective in patients with relapsed AITL following 
treatment with steroid or multiagent chemotherapy or HDT/ASCR.88,89 In 
a small series of 12 patients with relapsed/refractory AITL that had failed 
prior therapy with steroid or multiagent chemotherapy, cyclosporine, at 
fairly high doses, induced CRs and PRs in 3 and 5 patients, respectively.88 
A more recent case report also demonstrated that cyclosporine is an 
effective treatment for AITL relapsing after HDT/ASCR.89   

Crizotinib has demonstrated activity in small series of 11 patients with 
advanced, heavily pretreated, ALK-positive lymphoma, resulting in an 
ORR of 91%; the estimated 2-year OS and PFS rates were 73% and 64%, 
respectively.90  

Combination Chemotherapy 
There are very limited data available for the specific use of combination 
chemotherapy regimens in patients with relapsed or refractory PTCL (as 
discussed below).91-94  

Aggressive second-line chemotherapy with ICE (ifosfamide, carboplatin, 
and etoposide) followed by HDT/ASCR was evaluated in patients with 
relapsed/refractory PTCL.91 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 therapy; 70% of patients relapsed 
within 1 year. Patients with relapsed disease had a significantly higher 3-
year PFS rate compared with those who were primary refractory (20% vs. 
6%; P = .0005).  

Gemcitabine, dexamethasone, and cisplatin (GDP) has also been shown 
to be effective for the treatment of patients with relapsed or refractory 
PTCL.92,93 In a retrospective analysis of 51 patients with relapsed (n = 31) 
or primary refractory (n = 20) PTCL identified in the BCCA Lymphoid 
Cancer database, GDP resulted in an ORR of 80% (CR 47%).92 The 2-
year PFS and OS rates were 25% and 43%, respectively, with no 
differences among the histologic subtypes. The median follow-up was 10 
months. Among patients who were treated subsequently with HDT/ASCR, 
the 2-year post-transplant OS was 53% with no difference in survival rates 
between patients with relapsed and refractory disease (P = .23). For all 
non-transplanted patients, the median PFS and OS after treatment with 
GDP were 4 months and 7 months, respectively. In another trial that 
evaluated GDP followed by HDT/ASCR in 25 patients with 
relapsed/refractory PTCL (14 patients with PTCL-NOS and 4 patients with 
AITL), the ORR was 72% (48% CR and 24% PR) after a median of 4 
cycles of GDP and the median PFS was 9 months.93 The results of a 
recent retrospective analysis showed that the gemcitabine, vinorelbine, 
and doxorubicin (GND) was effective and well tolerated by patients with 
refractory or relapsed T-cell lymphomas (n = 49; 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%.94  

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. 

Selection of Second-line Systemic Therapy 
There are not enough data to support the use of a particular regimen for 
second-line therapy based on the subtype, with the exception of ALCL. 
The selection of second-line chemotherapy regimen (single agent vs. 
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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.  

Thus, for many patients with an intent to proceed to allogeneic HCT, the 
use of single agents as a bridge to transplant may be more appropriate 
because it is necessary to sustain response until a suitable donor is 
identified and worked up. Single agents may also be more appropriate for 
older patients with a limited performance status or for those patients who 
are unable to tolerate combination chemotherapy. 

Brentuximab vedotin should be the preferred choice for second-line 
therapy for relapsed/refractory ALCL.74-76 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.79 
Bendamustine also induced higher response rates in patients with AITL 
compared to those with other subtypes.80 Pralatrexate has very limited 
activity in AITL compared to other subtypes.81 However, the 
aforementioned studies were not sufficiently powered to evaluate the 
response rates in specific subtypes.79-81 Cyclosporine may be appropriate 
for patients with relapsed AITL following treatment with steroids or 
multiagent chemotherapy or HDT/ASCR.88,89  
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Breast Implant-Associated ALCL 
Primary breast lymphomas (PBLs) are very rare, comprising only <0.5% of 
malignant breast tumors and about 2% of extranodal lymphomas. The 
majority of PBLs are of B-cell origin.1,2 The incidence of PBL has 
increased over the last four decades and continues to increase in women 
younger than 50 years.3 In recent years, numerous instances of breast 
implant-associated ALCL (BIA-ALCL) have been reported.4-9 In 2011, the 
FDA identified a possible association between breast implants and ALCL, 
indicating that women with breast implants may have an increased risk of 
developing BIA-ALCL in an effusion or scar tissue adjacent to the 
implant.10 According to updated information issued by the FDA in March 
2018,  a total of 414 medical device adverse event reports of BIA-ALCL, 
including 9 deaths, have been reported as of September 30, 2017.11 In 
2012, the FDA and the American Society of Plastic Surgeons formed 
PROFILE, a prospective patient registry, which to date has received 194 
unique confirmed U.S. cases and is aware of 518 unique cases and 16 
disease-related deaths across 25 countries.12 However, the exact number 
of cases and risk remains difficult to determine since the disease is 
emerging and federal reporting of BIA-ALCL has several limitations.13  

Clinical and histologic findings suggest that BIA-ALCL represents a distinct 
entity from systemic ALCL. The majority of patients present with localized 
disease and systemic involvement has also been less commonly 
reported.14-16 BIA-ALCL is ALK-negative in all reports to date but is 
associated with a good prognosis, and the majority of cases have been 
reported in women with textured-surface implant without any documented 
cases in a person only receiving a smooth surfaced implant s.9,17-21 BIA-
ALCL is included as a provisional entity in the 2017 WHO classification.22  

It is also becoming recognized that BIA-ALCL is characterized by a 
spectrum of clinicopathologic presentations associated with different 
outcomes: effusion-limited BIA-ALCL followed by anaplastic cell 

proliferation into the fibrous scar capsule; pleomorphic cells aggregating 
into a mass progressing with adjacent tissue infiltration and chest wall 
invasion; regional lymph node involvement; and, rarely, organ and bone 
metastasis.23 BIA-ALCL presenting in an effusion or confined by the 
fibrous capsule can be adequately treated with surgery alone with an 
excellent long-term survival. Unresectable disease and lymph node 
metastasis have higher rates of relapse.18,23-25 The EFS and OS rates 
were better for patients with surgically resectable BIA-ALCL confined to 
the fibrous capsule surrounding the implant compared to patients with 
invasive BIA-ALCL that had spread beyond the capsule.18  

Literature Search Criteria and Guidelines Update Methodology  
Prior to the update of this version of the NCCN Guidelines® for T-Cell 
Lymphomas, a literature search of the PubMed database was performed 
to obtain key literature in BIA-ALCL published between May 2016 and 
December 2017. The PubMed database was chosen as it remains the 
most widely used resource for medical literature and indexes only peer-
reviewed biomedical literature.26 

The search results were narrowed by selecting studies in humans 
published in English. Results were confined to the following article types: 
Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 
Guideline; Randomized Controlled Trial; Meta-Analysis; Systematic 
Reviews; and Validation Studies.  

The PubMed search resulted in 70 citations and their potential relevance 
was examined. The data from key PubMed articles selected by the panel 
for review during the Guidelines update meeting as well as articles from 
additional sources deemed as relevant to these Guidelines have been 
included in this version of the Discussion section. Recommendations for 
which high-level evidence is lacking are based on the panel’s review of 
lower-level evidence and expert opinion.  
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The complete details of the Development and Update of the NCCN 
Guidelines are available at NCCN.org. 

Diagnosis and Pathologic Workup 
Patients with BIA-ALCL present with physical signs (periprosthetic 
effusion, breast enlargement, tumor mass, rash, lymphadenopathy, and 
skin ulceration) more than 1 year after receiving a textured-surface breast 
implant (mean time of presentation is 8–10 years post-implantation). The 
majority of patients present with periprosthetic effusion, whereas a tumor 
mass or lymph node involvement has been reported in some patients.18,25  

Parenchymal breast or lymph node involvement, although less common, 
may have an aggressive clinical course more in line with systemic ALK-
positive ALCL. A recent study that assessed the clinical and 
histopathologic features of lymph nodes in 70 patients with BIA-ALCL 
reported lymph node involvement in 20% of patients (regional axillary 
lymph node involvement was the most frequently observed location in 
93% of patients followed by clavicular and internal mammary lymph node 
basins).25 BIA-ALCL beyond the capsule was associated with higher risk 
of lymph node involvement (38% compared to 12% in patients with tumor 
confined by the capsule).The 5-year OS rates were 75% and 98%, 
respectively, for patients with and without lymph node involvement at 
presentation. 

Initial workup should include ultrasound of breast or breast MRI in selected 
cases or PET/CT scan in selected cases. In patients with BIA-ALCL, the 
sensitivity of ultrasound for detecting an effusion (84%) or a mass (46%) 
was similar to that of MRI (82% and 50%, respectively).27 If ultrasound is 
inconclusive, breast MRI should be performed if not done previously. 
Cytologic evaluation and biopsy (fine-needle aspiration [FNA] biopsy of 
periprosthetic effusion and/or biopsy of the tumor mass) with adequate 
immunophenotyping (IHC and flow cytometry) are essential to confirm the 
diagnosis of BIA-ALCL.28,29 Biopsy specimens show large pleomorphic 

tumor cells of T-cell lineage with a strong and uniform expression of CD30 
with variable CD3-, CD5-, CD4+, and CD43+.6,30 IHC and flow cytometry 
should include CD2, CD3, CD4, CD5, CD7, CD8, CD30, CD45, and ALK.  

Referral to a plastic surgeon for appropriate management of an implant 
seroma is recommended if the pathologic diagnosis is negative for BIA-
ALCL. A second pathology consultation in a tertiary cancer center is 
recommended if the pathologic diagnosis is indeterminate of BIA-ALCL. 
Histologically confirmed BIA-ALCL requires individualized management by 
a multidisciplinary team including a medical oncologist, surgical oncologist, 
plastic surgeon, and hematopathologist. In accordance with the FDA 
recommendation, all cases of histologically confirmed BIA-ALCL should be 
reported to the BIA-ALCL PROFILE Registry (http://www.thepsf.org).  

Lymphoma Workup and Staging 
The workup should include history and physical examination, routine 
laboratory studies (ie, CBC with differential, comprehensive metabolic 
panel, serum LDH), and PET/CT scan. MUGA scan or echocardiogram is 
also recommended, if anthracycline- or anthracenedione-based 
chemotherapy is indicated. Bone marrow biopsy is only needed in 
selected patients with extensive disease or unexplained cytopenia. 

The Lugano modification of the Ann Arbor staging system used for primary 
nodal lymphomas was not adequate for the staging of BIA-ALCL since this 
staging system divided patients into only 2 prognostic groups and 86% of 
patients were diagnosed as having stage I disease. A new TNM staging 
system has been proposed to better stratify and predict prognosis.18 This 
new staging system divided patients with BIA-ALCL into a spectrum of 
multiple prognostic groups: stage IA (36%); stage IB (12%); stage IC 
(14%); stage IIA (25%); stage IIB (5%); stage  III (9%); and stage IV (0%). 
The EFS was significantly higher for patients with stage I disease than for 

https://www.nccn.org/
http://www.thepsf.org/
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those with higher stage disease (P = .003), and the rate of events was 3-
fold higher stage II or III compared with stage I disease. 

Treatment 
Total capsulectomy with removal of the breast implant and excision of any 
associated mass with a biopsy of suspicious lymph nodes is 
recommended for all patients. In a retrospective study of 87 patients with 
BIA-ALCL (52 patients [60%] presented with effusion only; 15 patients 
[17%] presented with a mass only, and 17 patients [20%] had effusion and 
mass), 74 patients underwent a complete surgical excision (total 
capsulectomy with breast implant removal and complete removal of any 
disease or mass with negative margins).18 The 3-year OS and EFS rates 
were 94% and 49%, respectively, for the entire study group. The 5-year 
OS and EFS rates were 91% and 49%, respectively. The OS rates were 
significantly better (P < .001) for patients who underwent complete 
surgical excision. Removal of the contralateral implant can be considered 
since simultaneous or subsequent bilateral breast involvement has been 
reported in approximately 5% of patients with BIA-ALCL, and somatic and 
germ-line mutations in JAK1 and STAT3 may predispose patients to the 
development of the disease.18,31,32   

Consultation with a surgical oncologist may be considered since complete 
surgical excision alone is the optimal treatment for patients with localized 
disease who present with effusion without a distinct breast mass. As BIA-
ALCL is not a disease of the breast parenchyma, there is no role for 
mastectomy or sentinel lymph node biopsy. In contrast, patients 
presenting with an unresectable mass have higher relapse rates and may 
require additional therapy (systemic therapy and/or RT). However, there 
are very limited data to recommend an optimal approach for patients who 
undergo incomplete surgical excision or those who present with extended 
disease. Treatment options should be discussed with a multidisciplinary 
team.  

RT for local residual disease may be beneficial, if complete surgical 
excision is not possible.18,33 Although data are limited, systemic therapy 
with first-line chemotherapy regimens recommended for systemic ALCL 
(eg, CHOP or CHOEP) or brentuximab vedotin could be considered 
following incomplete excision and for those who present with extended 
disease.18,33 Brentuximab vedotin has shown promising clinical activity in 
anecdotal reports.33,34  

Follow-up 
History and physical examination (every 3–6 months for 2 years and then 
as clinically indicated) with or without contrast-enhanced CT or PET/CT 
(not more often than every 6 months for 2 years and then only as 
clinically indicated) is recommended for all patients after completion of 
treatment. 
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T-cell Large Granular Lymphocytic Leukemia 
Large granular lymphocyte leukemia (LGLL) is a rare chronic 
lymphoproliferative disorder originating in the mature T-cells and natural 
killer (NK) cells, accounting for 2% to 5% of all the chronic 
lymphoproliferative disorders in North America and Europe. T-cell LGLL 
(T-LGLL) is the most common subtype representing about 85% of LGLL 
and NK-cell LGLL (chronic NK-cell lymphocytosis; included as a 
provisional entity in the WHO classification) represents about 10% of 
LGLL.1 Most of T-LGLL are of αβ T-cell origin, but some also have γδ 
T-cell phenotype. Autoimmune disorders and immune-mediated 
cytopenias can occur in patients with T-LGLL, with rheumatoid arthritis 
being the most common autoimmune disorder associated with T-LGLL.2,3 
NK-cell LGLL has clinical and biologic features similar to T-LGLL and is 
managed similar to T-LGLL.4-6 Aggressive NK-LGL leukemia represents 
about 5% of LGL leukemia. It is associated with EBV infection and is 
mainly diagnosed in Asia. The prognosis is very poor since it is refractory 
to chemotherapy.7  

Diagnosis  
The diagnosis of LGLL requires the finding of an expanded clonal T- or 
NK-cell large granular lymphocytes. Typically, morphology comprises the 
presence of larger lymphocytes characterized by reniform or round 
nucleus and abundant cytoplasm containing azurophilic granules. 
Morphologic examinations of peripheral blood smear, as well as flow 
cytometry with adequate immunophenotyping are essential to confirm 
the diagnosis of T-LGLL. Bone marrow aspirate and biopsy is not 
essential for initial evaluation. However, bone marrow biopsy with 
immunophenotyping is useful for patients with low large granular 
lymphocyte count (<0.5 × 109/L) and is also useful when considering the 
differential diagnosis of concurrent bone marrow failure disorders.8-10 

Typical immunophenotype for T-LGLL is consistent with that of mature 
post-thymic phenotype and in the vast majority of cases. T-LGLL is 
CD3+, CD8+, CD16+, CD57+, CD56-, CD28-, CD5 dim and/or CD7 dim, 
CD45RA+, CD62L-, TCRαβ+, TIA1+ and granzyme B+, and granzyme 
M+.8-10 Peripheral blood flow cytometry analysis should include the 
following markers: CD3, CD4, CD5, CD7, CD8, CD16, CD56, CD57, 
CD28, TCRαß, TCRγδ, CD45RA, and CD62L. The IHC panel should 
include CD3, CD4, CD5, CD7, CD8, CD56, CD57, TCRbeta, 
TCRgamma, TIA1, perforin, and granzyme B. Granzyme M is expressed 
in LGLL of both T-cell and NK-cell lineage, and IHC for granzyme M may 
be useful in selected circumstances.11  

Assessment of T-cell clonality either by molecular analysis for the 
detection of TCR gene rearrangements or other assessment of clonality 
is useful under selected circumstances.12-16 However, TCR gene 
rearrangement results should be interpreted with caution, since TCR 
gene rearrangement without cytologic and immunophenotypic evidence 
of abnormal T-cell population can also be seen in healthy subjects. 
Small, clinically non-significant clones of large granular lymphocytes can 
be detected concurrently in patients with bone marrow failure disorders. 
Therefore, it is essential to rule out reactive large granular lymphocyte 
lymphocytosis in patients with autoimmune or bone marrow failure 
disorders. Peripheral blood flow cytometry and TCR gene rearrangement 
studies should be repeated in 6 months in asymptomatic patients with 
small clonal large granular lymphocyte populations (<0.5 × 109/L) or 
polyclonal large granular lymphocyte lymphocytosis.  

Somatic mutations in the STAT3 gene are more common in patients with 
T-LGLL and NK-LGL leukemia.17-22 STAT5B mutations have also been 
identified in a smaller proportion of patients and are more common in 
patients with CD4+ T-LGLL.23,24 A recent report from a cohort analysis of 
101 patients with T-LGLL also identified specific molecular subtypes of 
T-LGLL based on the STAT3 or STAT5B mutation status 
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(CD8+/CD16+/CD56- T-LGLL characterized by the presence of STAT3 
mutations and neutropenia; CD4+/CD8 +/- T-LGLL are devoid of STAT3 
mutations but characterized by STAT5B mutations).25 Mutational analysis 
for STAT3 and STAT5B is useful under certain selected circumstances. 

Workup 
The initial workup for T-LGLL should include comprehensive medical 
history and physical examination, including careful evaluation of lymph 
nodes, spleen, and liver, in addition to evaluation of performance status 
and the presence of autoimmune disorders. Laboratory assessments 
should include CBC with differential, comprehensive metabolic panel, 
serology studies for the detection of antibodies against HIV (type 1 and 
type 2) and HTLV (type 1 and type 2) as well as PCR for viral DNA or 
RNA.  

Evaluation of serological markers such as rheumatoid factor (RF), 
antinuclear antibodies (ANA), and erythrocyte sedimentation rate (ESR) 
is useful in patients with autoimmune disease. In addition, imaging 
studies, including ultrasound of liver/spleen and chest/abdomen/pelvic 
CT scan with contrast of diagnostic quality echocardiography (for 
patients with unexplained shortness of breath and/or right heart failure) 
may also be useful under selected circumstances. 

Treatment Options 
First-line Therapy 
Treatment should be initiated in symptomatic patients in the presence of 
indications for treatment, which include absolute neutrophil count (ANC) 
<0.5 x 109/L, hemoglobin <10 g/dL, or the need for red blood cell (RBC) 
transfusion, platelet count <50 x 109/L, autoimmune diseases associated 
with T-LGLL requiring treatment, symptomatic splenomegaly, and 
pulmonary artery hypertension. Because LGLL is relatively rare, few 
clinical trials have been conducted26,27 and treatment recommendations 

are based on the evidence mainly from retrospective studies. 
Methotrexate,26-32 cyclophosphamide,32-34 and cyclosporine are most 
commonly for first-line therapy.29,32,33,35-38 

In the first prospective phase II trial of 59 patients with T-LGLL, 55 eligible 
patients received first-line therapy with low-dose methotrexate (10 mg/m2) 
and prednisone (1 mg/kg orally for 30 days and then tapered off in the 
subsequent 24 days) resulting in an ORR rate of 38% (5% CR and 33% 
PR).27 The ORRs were 42%, 34%, and 29%, respectively, for patients with 
neutropenia, anemia, and rheumatoid arthritis.  

In a single-center series of 39 patients with T-LGLL (15 patients never 
required treatment), among the 24 patients requiring treatment, 9 patients 
received low-dose methotrexate as first-line therapy, resulting in an ORR 
of 89% and the median duration of response was 133 months.30 Among 5 
patients treated with methotrexate after prednisolone failure, the ORR was 
100% and the median duration of response was14 months.  

In a more recent single-center cohort study of 204 patients with LGLL 
(90% had T-LGLL and 10% had NK-LGLL), cyclosporine, methotrexate, 
and cyclophosphamide were given as first-line therapy in 37%, 29%, and 
19% of patients, respectively.32 Initial response rates were 45%, 47%, and 
44%, respectively, for cyclosporine, cyclophosphamide, and methotrexate. 
Many patients received multiple therapies due to lack of initial response 
and/or toxicity. The combined ORRs was 48%, 53%, and 43%, 
respectively. Methotrexate resulted in more durable responses (36 
months) than cyclosporine (21 months) or cyclophosphamide (14 months). 
STAT3 mutations were associated with significantly longer median OS. 
After a median follow-up of 36 months, the median survival was 118 
months in patients without a STAT3 mutation and the median survival was 
not reached in those with a STAT3 mutation. 
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Another series of 23 patients with T-LGLL reported ORR and CR rates of 
78% and 30%, respectively, with cyclosporine as first-line therapy.29 In a 
series of 45 patients with LGLL, cyclophosphamide (with or without 
prednisone) as a first-line therapy resulted in an ORR of 71% (47% CR 
and 24% PR).34 The ORR was 72% and 68%, respectively, for patients 
with T-LGLL and NK-LGLL, and 72% and 67%, respectively, for patients 
with neutropenia and anemia.  

NCCN Recommendations 
Low-dose methotrexate or cyclophosphamide (with or without 
corticosteroids) or cyclosporine are included as options for first-line 
therapy. Low-dose methotrexate may be beneficial for patients with 
autoimmune disease. Cyclophosphamide or cyclosporine may be used in 
patients with anemia or neutropenia. 

Continuation of initial treatment is recommended for patients achieving CR 
or PR after 4 months. The guidelines recommend that treatment with 
cyclophosphamide should be limited due to increased risk of 
leukemogenesis (4 months if there is no response and up to ≤12 months if 
PR is achieved at 4 months). Alternate first-line therapy is recommended 
for patients with disease not responding to initial treatment. 
Cyclophosphamide and cyclosporine have also been shown to be effective 
in patients with disease not responding to initial treatment with 
methotrexate.27,39,40 In the first prospective phase II trial that evaluated 
methotrexate with prednisone as first-line therapy, patients with disease 
not responding to methotrexate were treated with cyclophosphamide, 
resulting in an ORR of 64%.27  

Patients with progressive disease or refractory disease to all first-line 
therapies should be managed with second-line therapy as described 
below.  

Second-line Therapy 
Clinical trial, purine analogues, alemtuzumab, and splenectomy are 
included as options for relapsed or refractory to disease. Purine 
analogues, including pentostatin, cladribine, and fludarabine have shown 
activity (mostly in small series or case reports) in refractory 
LGLL.29,35,36,41-43 The results of a prospective phase II study (n = 25) 
confirmed that alemtuzumab is active in patients with relapsed and 
refractory disease, resulting in an ORR of 56%.44 While alemtuzumab is 
no longer commercially available, it may be obtained for clinical use. 
Routine monitoring for CMV reactivation and the use of anti-infective 
prophylaxis for herpes virus and Pneumocystis jiroveci pneumonia (PCP) 
is recommended for all patients receiving alemtuzumab-based regimens. 
See Supportive Care: Monoclonal Antibody Therapy and Viral 
Reactivation in the algorithm. Splenectomy has been shown to be a safe 
treatment option for patients with splenomegaly and refractory 
cytopenia.45 
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Adult T-Cell Leukemia/Lymphoma 
Overview 
Adult T Cell Leukemia/Lymphoma (ATLL) is malignancy of peripheral 
T-lymphocytes caused by the human T-cell lymphotropic virus type I 
(HTLV-1), and is associated with a long period of latency (often 
manifesting several decades after exposure).1,2 ATLL is endemic to 
several regions, including southwest regions in Japan, the Caribbean, and 
parts of central Africa, owing to the distribution of HTLV-1.1 In the 
International Peripheral T-cell Lymphoma (PTCL) Project, ATLL comprised 
about 10% of the diagnosis for confirmed cases of PTCL or NK/T-cell 
lymphomas (n = 1153).3 ATLL was rare in North America or Europe (≤2%), 
but prevalent in Asia (25%), with all cases from Asia originating in Japan.  

The Lymphoma Study Group of the Japan Clinical Oncology Group 
(JCOG) have classified ATLL into four subtypes (smoldering, chronic, 
acute, or lymphoma) based on laboratory evaluations (eg, serum LDH, 
calcemia, lymphocytosis) and clinical  features (eg, lymphadenopathy, 
hepatosplenomegaly, skin involvement).4 The smoldering and chronic 
subtypes are considered indolent, usually characterized by ≥5% abnormal 
T-lymphocytes in the peripheral blood and may have skin or pulmonary 
lesions (but no ascites or pleural effusion). In addition, the smoldering 
subtype is also associated with a normal lymphocyte count, normal serum 
calcium level, LDH levels within 1.5 times upper normal limit, and no 
involvement of liver, spleen, CNS, bone, or gastrointestinal (GI) tract.4 The 
chronic subtype is characterized by absolute lymphocytosis (≥4 x 109/L) 
with T-lymphocytes  ≥3.5 x 109/L, normal calcium level, LDH levels within 
2 times upper limit of normal, and no involvement of CNS, bone, or GI 
tract; lymphadenopathy and involvement of liver and spleen may be 
present.4 The lymphoma subtype is characterized by the absence of 
lymphocytosis, ≤1% abnormal T-lymphocytes, and histologically proven 
lymphadenopathy with or without extranodal lesions. The acute subtype is 
associated with a rapidly PD course and usually presents with leukemic 

manifestation and tumor lesions, and represents cases that are not 
classified as any of the other 3 subtypes above.4 The acute subtype is 
characterized by elevated LDH levels, hypercalcemia (with or without lytic 
bone lesions), B symptoms, generalized lymphadenopathy, splenomegaly, 
hepatomegaly, skin involvement, and organ infiltration.5  

Literature Search Criteria and Guidelines Update Methodology 
Prior to the update of this version of the NCCN Guidelines® for T-Cell 
Lymphomas, a literature search of the PubMed database was performed 
to obtain key literature in ATLL published between May 2016 and 
December 2017. The PubMed database was chosen as it remains the 
most widely used resource for medical literature and indexes only 
peer-reviewed biomedical literature.6 

The search results were narrowed by selecting studies in humans 
published in English. Results were confined to the following article types: 
Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 
Guideline; Randomized Controlled Trial; Meta-Analysis; Systematic 
Reviews; and Validation Studies. 

The literature search resulted in 90 citations and their potential relevance 
was examined. The data from key PubMed articles as well as articles from 
additional sources deemed as relevant to these Guidelines have been 
included in this version of the Discussion section. Recommendations for 
which high-level evidence is lacking are based on the panel’s review of 
lower-level evidence and expert opinion. 

The complete details of the Development and Update of the NCCN 
Guidelines are available on the NCCN website. 

Prognosis 
The smoldering and chronic subtypes have a more favorable prognosis 
compared with the acute or the lymphoma subtypes. In the analysis of 818 

https://www.nccn.org/professionals/development.aspx
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patients with ATLL (median age 57 years) from the Lymphoma Study 
Group of JCOG, the estimated 4-year OS rates for patients with acute, 
lymphoma, chronic, and smoldering subtypes were 5%, 6%, 27%, and 
63%, respectively.4 The median OS was 6, 10, 24 months, and not yet 
reached, respectively. The maximum duration of follow-up was 7 years in 
this study.4 In a report from a long-term follow-up of 90 patients with newly 
diagnosed indolent ATLL, the median OS was 4 years and the estimated 
5-, 10-, and 15-year survival rates were 47%, 25%, and 14%, 
respectively.7 In the subgroup analysis, the 15-year OS rate and median 
OS tended to be higher for the chronic subtype (15% and 5 years, 
respectively) than the smoldering subtype (13% and 3 years, respectively). 
The heterogeneity in outcomes among patients with even the indolent 
subtype of the disease may be explained, in part, by differences in 
patient- and disease-related factors. The acute and lymphoma subtypes 
can be associated with an aggressive disease course, with a median OS 
of 6 to 10 months.3,8,9 The recent report from the ATL–Prognostic Index 
(ATL-PI) Project from Japan also confirmed the poor prognosis of acute 
and lymphoma subtypes with a median survival of 8 and 11 months, 
respectively, compared to 32 months and 55 months for chronic and 
smoldering subtypes.9   

Poor performance status, elevated LDH level, ≥4 total involved lesions, 
hypercalcemia, and age ≥40 years have been identified as major adverse 
prognostic factors based on data from a large number of patients.10 
Among patients with the chronic subtype, poor performance status, ≥4 
total involved lesions, bone marrow involvement, elevated LDH, elevated 
blood urea nitrogen, and low albumin levels have been identified as 
potential prognostic factors for decreased survival.7 Further studies with a 
larger number of patients are needed to elucidate prognostic factors that 
may help to further risk stratify patients with indolent ATLL. For patients 
with aggressive subtypes of ATLL, the International PTCL Project recently 
reported that the International Prognostic Index (IPI) was a useful model 

for predicting outcomes.3 Based on univariate analysis, presence of B 
symptoms, platelet count <150 × 109/L, and high IPI score (≥3) were found 
to be associated with decreased OS. However, in a multivariate analysis, 
IPI score was the only independent predictor for OS outcomes.3  

New prognostic models have been proposed for patients since IPI scores 
are not always predictive of ATLL outcomes.8,11 In a study based on the 
data from 89 patients with ATLL in North America (acute or lymphoma 
subtypes in 79%), the investigators proposed a new prognostic model 
that identified 3 prognostic categories based on ECOG performance 
status, Ann Arbor stage, age, and serum calcium level at diagnosis.8 In a 
retrospective analysis of 807 patients newly diagnosed with acute- and 
lymphoma-type, Ann Arbor stage, ECOG performance status, and three 
continuous variables (age, serum albumin, and soluble interleukin-2 
receptor [sIL-2R]) were identified as independent prognostic factors.11 A 
prognostic model based on these variables stratified patients into 3 risk 
categories (low, intermediate, and high) with a median survival of 16.2 
months, 7.3 months, and 3.6 months. A prognostic index for indolent ATLL 
(iATL-PI) has also been developed based on the sIL-2R levels.11 In a 
retrospective analysis of 248 patients with chronic or smoldering ATLL, 
this prognostic index stratified patients into 3 risk groups (low risk, sIL-2R 
≤1000 U/mL; intermediate risk, sIL-2R >1000 U/mL and ≤6000 U/mL; and 
high risk, sIL-2R >6000 U/mL). The median survival was not reached for 
patients with a low-risk score, whereas the median survival was 5.5 years 
and 1.6 years, respectively, for patients with an intermediate- or high-risk 
score. This prognostic index has to be validated in prospective trials.  

Diagnosis 
The clinical features of ATLL differ by subtype and disease stage, but 
patients with the most common acute or lymphoma subtypes may 
frequently present with lymphadenopathy (77%), fatigue (32%), anorexia 
(26%), skin eruptions (23%), abdominal pain (23%), pulmonary 
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complications (18%; due to leukemic infiltration and/or infections), 
splenomegaly (13%), and hepatomegaly (10%).3 Bone marrow 
involvement (28%) and CNS involvement (10%) are also not uncommon.3  

The diagnosis of ATLL requires histopathology and immunophenotyping of 
tumor lesion, peripheral blood smear analysis for atypical cells, flow 
cytometry on peripheral blood, and HTLV-1 serology.12,13 The presence of 
≥5% T-lymphocytes with an abnormal immunophenotype in the peripheral 
blood is required for the diagnosis of ATLL in patients without histologically 
proven tumor lesions.4 The cytologic features of ATLL may be broad, but 
typical ATLL cells are characterized by so-called “flower cells,” which show 
distinct polylobate nuclei with homogeneous and condensed chromatin, 
small or absent nucleoli, and agranular and basophilic cytoplasm.5,13 
These cytologic characteristics are most evident in the acute subtype of 
the disease. HTLV-1 integration patterns have been reported to have 
clinical and prognostic implications for ATLL.14 HTLV-1 serology should be 
assessed by ELISA and, if positive, confirmed by western blot. If the result 
from western blot is indeterminate, then PCR analysis for HTLV-1 can be 
performed. Monoclonal integration of HTLV-1 proviral DNA occurs in all 
cases of ATLL.  

If the diagnosis of ATLL is not established on peripheral blood 
examination, bone marrow biopsy or biopsy of the lymph nodes or lesions 
in skin or the GI tract should be performed. Excisional biopsy is 
recommended instead of core needle biopsy for the lymph nodes.13 Biopsy 
of the suspicious lesion may also help to rule out certain underlying 
infections (eg, tuberculosis, histoplasmosis, toxoplasmosis). Bone marrow 
biopsy or aspiration is generally not required to establish the diagnosis of 
ATLL. However, bone marrow evaluation may be useful as bone marrow 
involvement has been reported as an independent predictor of poor 
prognosis in ATLL.15  

If a biopsy is performed, the immunophenotyping panel should at minimum 
include the following markers: CD3, CD4, CD5, CD7, CD8, CD25, and 
CD30. The typical immunophenotype in most patients with ATLL involves 
mature CD4-positive T-cells with expression of CD2, CD5, CD25, 
CD45RO, CD29, T-cell receptor αβ, and HLA-DR.5,13 Most ATLL cells lack 
CD7 and CD26 and have a dim CD3 expression.13 Rare cases are CD8+ 
or CD4/CD8 double positive or double negative. In the Guidelines, the 
following is included as representative of a typical immunophenotype for 
ATLL: CD2+, CD3+, CD4+, CD7-, CD8-, CD25+, CD30-/+, TCR αβ+. 

Workup 
The initial workup for ATLL should include a complete history and physical 
examination with complete skin examination, and CT scans of the chest, 
abdomen, and pelvis. Most patients with acute ATLL have elevated LDH 
levels, and lymphocytosis is found in patients with the acute or chronic 
type at presentation. Laboratory evaluations should include a CBC with 
differential and complete metabolic panel (serum electrolyte levels, 
calcium, creatinine and blood urea nitrogen) and measurement of serum 
LDH levels. Measurement of serum uric acid levels should be considered 
for patients with acute or lymphoma subtype since these are associated 
with a higher risk of developing spontaneous tumor lysis syndrome (TLS). 
See Supportive Care: Tumor Lysis Syndrome in the algorithm.  

Upper GI tract endoscopy should be considered in selected cases since 
GI tract involvement is frequently observed in patients with aggressive 
ATLL.16 CNS evaluation using CT scan, MRI, and/or lumbar puncture may 
also be useful for all patients with acute or lymphoma subtypes or in 
patients with neurologic manifestations.17   

Response Criteria 
The current response criteria used for ATLL are based on modifications to 
the original 1991 JCOG response criteria as suggested at the international 
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consensus meeting.13 These response criteria are based on the 
normalization or reduction in the size of enlarged lymph nodes and 
extranodal masses (as calculated by the sum of the products of the 
greatest diameters of measurable disease), reduction in the size of spleen 
or liver, and decrease in the involvement of peripheral blood, bone 
marrow, and skin.13  

The response is categorized as a CR (defined as complete disappearance 
of all clinical, microscopic, and radiographic evidence of disease and 
absolute lymphocyte count, including flower cells, <4 x 109/L in the 
peripheral blood), PR (defined as ≥50% reduction in the sum of the 
products of the greatest diameters of measurable disease without the 
appearance of new lesions, no increase in spleen or liver size, ≥50% 
reduction in skin involvement, and ≥50% reduction in absolute lymphocyte 
counts in peripheral blood), SD (failure to achieve CR or PR with no PD), 
and relapsed disease or PD (new or ≥50% increase in lymph node lesions, 
extranodal mass, or splenomegaly/hepatomegaly; ≥50% increase in skin 
involvement; 50% increase from nadir in the count of flower cells; and an 
increase in absolute lymphocyte count, including flower cells, of >4 x 
109/L).13 Each criterion for the response categories should be observed for 
a minimal period of 4 weeks to qualify for the response (eg, CR, PR, SD). 
The response criteria also include a category for CRu, defined as ≥75% 
reduction in tumor size but with a residual mass after treatment, with an 
absolute lymphocyte count, including flower cells, of <4 x 109/L. The 
usefulness of PET or PET/CT has not been evaluated in the response 
assessment of patients with ATLL. 

Treatment Options 
First-line Therapy 
The ATLL subtype is an important factor for deciding appropriate 
treatment strategies. Smoldering and chronic subtypes are usually 

managed with watchful waiting until symptomatic disease. In contrast, the 
acute and lymphoma subtypes typically require immediate therapy.  

The activity of zidovudine in combination with IFN-alfa has been reported 
in a number of small studies and case reports.18-22 Among patients with 
primarily treatment-naïve aggressive ATLL, zidovudine in combination with 
IFN-alfa resulted in ORR of 58% to 80% and CR rates of 20% to 
50%.18,19,22 Outcomes with this therapy were poorer for patients with 
previously treated relapsed/refractory disease, with ORR 17% to 67% 
(nearly all PRs).20,21  

In a meta-analysis of 254 patients with ATLL, first-line therapy was 
composed of antiviral therapy (n = 75; comprising a combination of 
zidovudine and IFN-alfa in 97% of cases), chemotherapy alone (n = 77; 
CHOP in 86% of cases), or chemotherapy followed by maintenance 
antiviral therapy (n = 55).23 Most of the patients (n = 207 evaluable) had 
acute (47%) or lymphoma (41%) subtypes, with the remaining patients 
presenting with indolent disease. Among the patients who received 
first-line antiviral therapy alone, 60% had the acute subtype; in contrast, 
among the patients who received chemotherapy alone, 62% had the 
lymphoma subtype. In patients with available survival data and recorded 
first-line therapy (n = 207), the 5-year OS rates were 46%, 20%, and 12%, 
respectively, for patients who received first-line antiviral therapy alone, 
chemotherapy alone, and chemotherapy followed by antiviral therapy.23 
The ORR was 66% (CR in 35%) among patients who received first-line 
antiviral therapy (n = 62 evaluable) and 88% (CR in 25%) among those 
who received first-line chemotherapy alone (n = 48 evaluable). Among 
patients who received chemotherapy followed by antiviral therapy (n = 14 
evaluable), the ORR was 93% (CR in 50%).23 For all patients with 
follow-up survival data (n = 238), the median OS was 12 months and the 
5-year OS rate was 23%. In the subgroup analysis by ATLL subtype, 
median OS was 6 months, 13 months, and not reached, respectively, in 
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patients with acute lymphoma and indolent (chronic or smoldering) 
subtypes; the 5-year OS rate was 15%, 16%, and 76%, respectively.23 In 
the subgroup analysis by first-line treatment regimen, antiviral therapy 
resulted in significantly longer median OS (17 months vs. 12 months) and 
higher 5-year OS rate (46% vs. 14%) compared with chemotherapy (with 
or without maintenance antiviral therapy). Interestingly, only the patients 
with the acute and indolent subtype benefited significantly from first-line 
antiviral therapy, whereas patients with the lymphoma subtype had worse 
survival with antiviral therapy and better outcomes with first-line 
chemotherapy (with or without maintenance antiviral treatment). 
Multivariate analysis showed that only the ATLL subtype and type of 
first-line treatment were significant independent predictors for poorer OS.23 
These data suggest that zidovudine in combination with IFN-alfa is 
effective in patients with leukemic ATLL, but not in the lymphoma subtype. 
A retrospective analysis evaluated outcomes in patients with aggressive 
ATLL (n = 73; 60% had lymphoma subtype) treated with chemotherapy 
alone (n = 39; primarily with CHOP-containing regimens) or combined 
therapy with chemotherapy and antiviral agents (zidovudine and IFN-alfa; 
given concurrent or sequential to chemotherapy or deferred).24 The 
median OS among patients with the acute and lymphoma subtypes was 
7.5 months and 10 months, respectively. The use of antiviral treatments 
(at any point on the study) was associated with significant OS benefit for 
both the subgroups with acute and lymphoma ATLL.24 Among patients 
with the lymphoma subtype (n = 32), treatment with first-line combination 
therapy (with chemotherapy and antiviral agents) or chemotherapy with 
deferred antivirals resulted in significant OS benefits compared with 
chemotherapy alone.24   

Combination chemotherapy with CHOP has resulted in an ORR of 64% to 
88% (CR rates of 18% to 25%) with median OS ranging from about 8 to 12 
months.8,23,25 In a meta-analysis of patients with ATLL treated with first-line 
therapies, chemotherapy (primarily CHOP) alone resulted in median OS of 

10 months and chemotherapy with or without maintenance antiviral 
therapy resulted in median OS of 12 months.23 Patients with the 
lymphoma subtype appeared to benefit more from first-line therapy with 
CHOP or CHOP-like chemotherapy (with or without maintenance 
antivirals) than with antivirals alone. In the subgroup of patients with the 
lymphoma subtype, OS was significantly improved with first-line 
chemotherapy (n = 72; median OS 16 months; 5-year OS 18%) compared 
with first-line antiviral treatment alone (n = 13; median OS 7 months; 
5-year OS 0%; P = .009).23  

Several prospective studies have evaluated the role of more intensive 
combination chemotherapy regimens.26-28  

A phase II multicenter study investigated the activity of CHOP followed by 
a regimen with vincristine, doxorubicin, cyclophosphamide, prednisolone, 
etoposide, vindesine, ranimustine, mitoxantrone, and G-CSF (ATL-G-CSF) 
in patients with ATLL (n = 81).26 The ORR was 74% (CR in 36%) and the 
median duration of response was 8 months. The median OS for all 
patients remained rather short, at 8.5 months; the 3-year OS rate was 
13.5%.26 A randomized phase III trial conducted by JCOG compared 
VCAP-AMP-VECP with biweekly CHOP (CHOP-14) as first-line therapy 
for patients with aggressive ATLL (n = 118).27 The CR rate was 
significantly higher with VCAP-AMP-VECP compared with CHOP-14 (40% 
vs. 25%; P = .02) but the 1-year progression-free survival (PFS) rate (28% 
vs. 16%) and 3-year OS rate (24% vs. 13%) were not significantly 
different. Median PFS (7 months vs. 5 months, respectively) and median 
OS (13 months vs. 11 months, respectively) were not different between 
treatment arms.27 The VCAP-AMP-VECP regimen was associated with 
higher incidence of toxicities compared with CHOP-14, including grade 4 
neutropenia (98% vs. 83%), grade 4 thrombocytopenia (74% vs. 17%) and 
grade 3-4 infections  (32% vs. 15%).  
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In a small phase II trial conducted by the AIDS Malignancy Consortium in 
19 patients with aggressive ATLL, EPOCH followed by antiretroviral 
therapy (zidovudine, lamivudine, IFN-alfa up to 1 year) resulted in an ORR 
of 58% (CR in 10.5%) and a median duration of response of 13 months.28 
Although this regimen appeared to be active in this patient population, viral 
reactivation during therapy coincided with disease progression, which 
likely contributed to treatment failure. In a more recent report, the use of 
dose-adjusted EPOCH in combination with bortezomib and antiviral 
therapy (raltegravir) resulted in an ORR of 67% in patients acute and 
lymphoma subtypes.29 After a follow-up of >2 years, the median PFS and 
OS were both 6 months. In this study, no patients had dose-limiting 
toxicity, most likely due to the lower dose of cyclophosphamide at 
treatment initiation.  

Hyper-CVAD (hyperfractionated cyclophosphamide, vincristine, 
doxorubicin, and dexamethasone) has also been reported to be an active 
regimen resulting in durable CRs in two patients with ATLL;30 however, 
prospective evaluations are needed. 

Relapsed/Refractory Disease 
There are no effective treatment options since patients with ATLL have 
either been underrepresented or excluded from many clinical trials 
evaluating treatment options for relapsed/refractory T-cell lymphomas. 
Arsenic trioxide in combination with IFN-alfa has been shown to be an 
effective treatment option for relapsed or refractory disease despite 
significant toxicity.31,32 Alemtuzumab, lenalidomide, bortezomib, and 
pralatrexate also have demonstrated activity as single agents in a small 
number of patients with relapsed/refractory ATLL. 

In a phase II trial of 29 patients with chronic, acute, and lymphoma 
subtypes, alemtuzumab resulted in an objective ORR of 52% with a 
median response duration of 14.5 months among responders.33 The 

median PFS and OS were 2 months and 6 months, respectively. CMV 
reactivation (responding to antiviral therapy) was observed in all patients.  

In a phase II study that evaluated the efficacy and safety of lenalidomide in 
26 patients with relapsed or refractory ATLL, lenalidomide resulted in an 
ORR of 42% and a tumor control rate of 73%.34 The median PFS and OS 
were 4 months and 20 months, respectively. Neutropenia, leukopenia, 
lymphopenia, and thrombocytopenia were the most common grade ≥ 3 
adverse events occurring in 65%, 38%, 38%, and 23% of patients, 
respectively.  

Pralatrexate and bortezomib have limited activity in patients with 
relapsed/refractory ATLL resulting in an ORR of 19% and 7%, 
respectively.35,36 The risk of Stevens-Johnson syndrome may be higher in 
patients with ATLL compared to those with PTCL.35 There are no data 
from prospective clinical trials on the use of HDAC inhibitors, belinostat 
and romidepsin) for the treatment of relapsed/refractory ATLL. In a small 
case series of patients with relapsed/refractory ATLL, romidepsin resulted 
in modest response rates and was also associated with higher rate of 
cytopenias.37 

Mogamulizumab, a humanized anti-CCR4 monoclonal antibody, recently 
approved for the treatment of relapsed or refractory MFSS, has also 
demonstrated activity in relapsed or refractory CCR4-positive ATLL.38,39 In 
a multicenter phase II study in Japan for 28 patients with relapsed, 
aggressive CCR4-positive ATLL, mogamulizumab resulted in an ORR of 
50%. The median PFS and OS were approximately 5 months and 14 
months, respectively.38 Skin rashes and infusion reactions were the most 
common adverse events reported in 63% and 89% of patients 
respectively. The 3-year OS rate was 23% (7%, 17% and 67%, 
respectively for patients with acute, lymphoma, and chronic subtypes) and 
the development of a moderate immune-related adverse event in the form 
of skin rash was associated with significantly improved PFS and OS.39 The 
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median PFS, median OS and the 3-year OS rate were was 12 months, 26 
months and 36% respectively, for patients who developed ≥grade 2 rash 
compared to 0.8 months, 6 months and 8%, respectively, for those without 
a rash or who developed grade 1 rash. Based on these results, 
mogamulizumab was approved for the treatment of patients with relapsed 
or refractory CCR4-positive ATLL in Japan. The safety and efficacy of 
mogamulizumab for the patients with relapsed/refractory ATLL outside of 
Japan was demonstrated in another prospective randomized study.40 In 
this study, 71 patients with relapsed or refractory ATLL (acute, chronic and 
lymphomas subtypes) were randomized to either mogamulizumab (n =47) 
or an investigator choice (IC) regimen (n = 24; GEMOX, DHAP or 
pralatrexate). Patients in the IC arm were permitted crossover to 
mogamulizumab upon disease progression. The ORRs as assessed by 
the investigator and independent review were higher for patients treated 
with mogamulizumab (34% and 23% respectively) than for those treated 
with IC regimen (0% and 8%, respectively). After crossover to the 
mogamulizumab arm, responses were achieved in 3/18 patients. Infusion 
reactions (47%), rash/drug eruption (25%) and infections (15%) were the 
most common adverse events in the mogamulizumab arm. Survival data 
are not available at the time of this report. Mogamulizumab is not 
approved by the FDA for the treatment of relapsed or refractory ATLL. 
Based on the results from the prospective randomized study (outside of 
Japan), the panel has included mogamulizumab (off-label use) as a 
preferred single agent second-line therapy option for relapsed or refractory 
ATLL.40 

Allogeneic Hematopoietic Cell Transplantation  
HCT has been shown to improve survival for some patients with ATLL,41-46 
suggesting a contribution of  graft-versus-leukemia/lymphoma (GVL) 
effect.47-49  

In a multicenter retrospective analysis that evaluated outcomes in 
patients with aggressive ATLL who received myeloablative allogeneic 
HCT (n = 40), the median OS for all patients following transplant was 
about 10 months.43 Acute GVHD developed in 67% of patients. The 
estimated 3-year RFS and OS rates were 34% and 45%, respectively. 
The incidence of TRM was 42.5%, with early TRM (within 6 months of 
transplant) occurring in 13 patients (32.5%).43 A large retrospective 
analysis was conducted in patients with ATLL who underwent allogeneic 
HCT (related or unrelated) (n = 386).46 After a median follow-up of 41 
months, the 3-year OS rate for this patient cohort was 33%. Overall, the 
incidence of TRM was 43%, which was mainly due to infectious 
complications and organ failure. Based on multivariate analysis, patient 
age (>50 years), male sex, lack of a CR at the time of transplant, and the 
use of unrelated or cord blood were identified as adverse prognostic 
factors for OS outcomes.46  

Allogeneic HCT using reduced-intensity conditioning (RIC) regimens has 
also been evaluated in an effort to reduce the high rate of TRM.44,45,50 In 
a combined analysis from two prospective clinical trials (n = 29), the 
5-year OS rate with RIC allogeneic HCT was 34%.45 The NRM rate was 
27.5%; 11 patients died due to disease progression. Ten patients were 
alive at a median follow-up of 82 months following transplant.45  

In a retrospective study of 586 patients with ATLL (majority of patients 
had either acute [57%] or lymphoma [28%] subtypes), the use of 
myeloablative conditioning or RIC regimens resulted in similar outcomes 
with allogeneic HCT.50 Patients who received RIC regimens were older 
than those who received myeloablative conditioning regimens (median 
age 57 years vs. 49 years). The median OS (survival measured from 
time of HCT) and 3-year OS rate was 9.5 months and 39%, respectively, 
among patients who received myeloablative conditioning. The median 
OS and 3-year OS rate was 10 months and 34%, respectively, for 
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patients who received RIC regimens. The 3-year cumulative incidence of 
TRM and ATLL-related death were 38% and 22.5%, respectively, for 
myeloablative conditioning regimens. The corresponding 3-year 
cumulative incidence rates for TRM and ATLL-related death were both 
33% for RIC regimens. In the multivariate analysis, older age (>55 
years), male sex, lack of CR at time of HCT, poorer performance status 
(PS ≥1), and unrelated donor HCT were significant independent factors 
for decreased OS outcomes. Male sex, poorer performance status (PS 
≥1), and unrelated donor HCT were significant independent factors for 
risk of TRM.50 Older age (>55 years) was a significant independent factor 
for poorer OS among patients who received myeloablative conditioning, 
but not for those who received RIC regimens. This analysis suggested 
that allogeneic HCT may offer long-term survival in some patients with 
ATLL.  

Donor lymphocyte infusion (DLI) has been shown to induce long-term 
remissions in a few patients with PD or disease relapse after allogeneic 
HCT.51 In a retrospective analysis of 35 patients with disease 
progression or disease relapse after first allogeneic HCT, among the 
patients who subsequently received DLI (n = 9), the median OS after 
relapse or progression was 17 months; the 3-year OS was 33%. 
Debulking of tumors (with dose-reduced CHOP or RT) prior to DLI 
seemed to be associated with improved outcomes; response was 
achieved in 5 of 6 patients who underwent pre-DLI cytoreductive therapy. 
DLI resulted in remission lasting more than 3 years in 3 of the patients.51 
Among the patients who did not receive DLI (n = 26), the median OS was 
4 months and the 3-year OS was 14%. The majority of these patients 
were treated with chemotherapy regimens following initial withdrawal of 
immunosuppression.51 This analysis showed that induction of GVL effect 
via DLI may provide long-lasting remission in selected patients with 
relapsed ATLL. However, prospective clinical trials are needed to confirm 
these findings. 

HCT-specific comorbidity index (HCT-CI) and EBMT risk score have been 
considered as prognostic factors in patients with ATLL receiving allogeneic 
HCT.52 An optimized prognostic index (ATL-HCT-PI; based  on age, 
HCT-CI, and donor-recipient sex) has been recently developed for 
predicting NRM in patients receiving HCT.53  

Prospective studies in larger groups of patients are warranted to further 
evaluate the role of allogeneic HCT and validate the use of ATL-HCT-PI 
in the management of patients with ATLL.  

NCCN Recommendations 
In the NCCN Guidelines, patients with ATLL are classified into 4 subtypes 
(chronic, smoldering, acute, and lymphoma) according to the Shimoyama 
criteria.4 There are no optimal standard treatment regimens for the 
management of ATLL. Thus, the NCCN Guidelines panel recommends 
enrollment in clinical trials as one of the options for all patients with ATLL. 
PJP prophylaxis with sulfamethoxazole/trimethoprim or equivalent and 
screening and treatment (if needed) for strongyloidiasis are recommended 
for all patients.13 

First-line Therapy 
Observation is appropriate for patients with asymptomatic chronic or 
smoldering ATLL since both of these subtypes are considered indolent. 
Alternatively, if symptoms are present, these patients can be managed 
with skin-directed therapies for skin lesions (as recommend for patients 
with MF or SS within these NCCN Guidelines for T-Cell Lymphomas) as 
clinically indicated, or zidovudine in combination with IFN-alfa. 
Combination chemotherapy or zidovudine in combination with IFN-alfa are 
included as treatment options for patients with acute ATLL. Combination 
chemotherapy (as mentioned above for acute ATLL) is recommended for 
patients with the lymphoma subtype. Zidovudine in combination with 
IFN-alfa is not considered effective for this group of patients.23 CNS 
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prophylaxis (with intrathecal methotrexate and cytarabine and 
corticosteroids) is recommended in patients with lymphoma subtype. 

The duration of initial therapy is usually 2 months. If life-threatening 
manifestations occur, however, treatment can be discontinued before this 
period. Outside of a clinical trial, treatment with zidovudine and IFN-alfa 
should be continued until best response is achieved, if there is evidence of 
clinical benefit. If the disease is not responding or is progressing on 
zidovudine and IFN-alfa, treatment should be stopped.  

No standard treatment has been defined for patients with acute or 
lymphoma subtype and the efficacy of long-term treatment is limited. In the 
recent report from the ATL-PI Project from Japan that included 1250 
patients with acute or lymphoma subtype, CHOP-like regimen (CHOP-21 
or CHOP-14) was the most commonly used treatment (n = 579; 50%) 
followed by VCAP-AMP-VECP (n = 365; 31%), ATL-G-CSF (n = 56; 5%), 
and modified EPOCH (n = 42; 4%).9 The chemotherapy regimens listed in 
the NCCN Guidelines (CHOP, CHOEP, dose-adjusted EPOCH, or 
hyper-CVAD) are based on institutional preferences and limited available 
data (mostly from retrospective analyses) as discussed above.8,23,25,28-30 
VCAP-AMP-VECP and ATL-G-CSF are not included since vindesine and 
ranimustine are not available in the United States. 

Response Assessment and Additional Therapy 
Continuation of the prior therapy is recommended for all patients who 
achieve an initial response to first-line systemic therapy (CR, uncertified 
PR, or PR at 2 months following start of treatment). Allogeneic HCT 
should be considered for patients with acute or lymphoma subtype, if 
donor is available. 

For patients with chronic or smoldering subtype that is not responding to 
initial therapy (persistent disease or has disease progression at 2 months 
from start of treatment), options for additional therapy include combination 

chemotherapy regimens (as recommended for primary therapy for acute 
or lymphoma subtypes) or best supportive care. Patients with acute ATLL 
that is not responding to initial therapy should be treated with an alternate 
regimen not previously used for first-line therapy for ATLL or best 
supportive care. Second-line therapy or best supportive care are included 
as options for patients with lymphoma subtype that is not responding to 
initial therapy. In patients with acute or lymphoma subtypes who achieve a 
response to second-therapy, allogeneic HSCT should be considered if a 
donor is available.   

The optimal second-line chemotherapy regimen is not yet established. 
Clinical trial is the preferred treatment option for all patients with 
relapsed/refractory disease. The regimens listed in the NCCN Guidelines 
are based on institutional preferences. Regimens that are used for the 
treatment of relapsed/refractory PTCL are often applied to the treatment 
of relapsed or refractory ATLL, as there are limited data for this subtype. 
Lenalidomide, alemtuzumab, bortezomib, and pralatrexate are included 
as monotherapy options based on limited available data as discussed 
above. Patients receiving alemtuzumab should be closely monitored and 
managed for potential development of CMV reactivation. See Supportive 
Care: Monoclonal Antibody Therapy and Viral Reactivation in the 
algorithm. CD30 expression has been reported at variable frequencies in 
ATLL subtypes with a trend towards a higher frequency of CD30 
expression in lymphoma subtype compared to acute subtype.54 
Brentuximab vedotin in included as an option for patients with 
CD30-positive relapsed/refractory disease. Based the results of the 
prospective randomized study (outside of Japan), the panel has included 
mogamulizumab (off-label use) as a preferred single agent second-line 
therapy option for relapsed or refractory ATLL.40 Mogamulizumab therapy 
for ATLL prior to allogeneic HCT has been significantly associated with an 
increased risk of GVHD-related mortality and should be used with caution 



   

Version 1.2019, 11/21/18 © 2018 National Comprehensive Cancer Network© (NCCN©), All rights reserved. NCCN Guidelines® and this illustration may not be reproduced in any form without the express written permission of NCCN. 

NCCN Guidelines Index 
Table of Contents 

Discussion  
NCCN Guidelines Version 1.2019 
T-cell Lymphomas 
 

MS-53 

in patients with ATLL who are eligible for or proceeding directly to 
allogeneic HCT.55,56  
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T-Cell Prolymphocytic Leukemia 
Overview 
T-cell prolymphocytic leukemia (T-PLL) is a rare malignancy, comprising 
approximately 2% of all mature lymphoid malignancies. Clinically, patients 
frequently present with lymphadenopathy, hepatomegaly, splenomegaly, 
and elevated WBC counts.1 Skin lesions can also be present in about 30% 
of patients, although the cutaneous presentation is not well 
characterized.2,3  

Recurrent inversions or translocations involving chromosome 14, 
inv(14)(q11;q32) or t(14;14)(q11;q32), resulting in the overexpression of 
TCL-1 oncogene are the most common cytogenetic abnormalities 
observed in T-PLL.4-7 Although less frequent, the translocation 
t(X;14)(q28;q11), leading to overexpression of the MTCP-1 oncogene, 
may also occur.8,9 Deletions or mutations to the tumor suppressor gene 
ATM, which localizes to the chromosome region 11q22-23, have also 
been detected in patients with T-PLL.10,11 ATM gene is mutated in patients 
with ataxia telangiectasia, and these patients appear to be predisposed to 
developing T-cell malignancies, including T-PLL. Thus, it is postulated that 
abnormalities in the ATM gene may also be one of the key events in the 
pathogenesis of T-PLL.10,11 Abnormalities in chromosome 8, mainly 
trisomy 8q, are also frequently observed.4,5 More recently gene 
sequencing studies have identified a high frequency of mutations in genes 
in the JAK-STAT pathway that could contribute to the pathogenesis of 
T-PLL.12-14 The presence of complex karyotype (≥5 cytogenetic 
abnormalities) has also been reported as a poor prognostic factor in 
patients with T-PLL.15  

Literature Search Criteria and Guidelines Update Methodology  
Prior to the update of this version of the NCCN Guidelines® for T-Cell 
Lymphomas, a literature search of the PubMed database was performed 
to obtain key literature in T-PLL published between May 2016 and 

December 2017. The PubMed database was chosen as it remains the 
most widely used resource for medical literature and indexes only 
peer-reviewed biomedical literature.16 

The search results were narrowed by selecting studies in humans 
published in English. Results were confined to the following article types: 
Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 
Guideline; Randomized Controlled Trial; Meta-Analysis; Systematic 
Reviews; and Validation Studies.  

The PubMed search resulted in 18 citations and their potential relevance 
was examined. The data from key PubMed articles selected by the panel 
for review during the Guidelines update meeting as well as articles from 
additional sources deemed as relevant to these Guidelines have been 
included in this version of the Discussion section. Recommendations for 
which high-level evidence is lacking are based on the panel’s review of 
lower-level evidence and expert opinion.  

The complete details of the Development and Update of the NCCN 
Guidelines are available on the NCCN website.  

Diagnosis  
Morphologic examinations of peripheral blood smear, as well as 
adequate immunophenotyping by flow cytometry, are essential to 
establish the diagnosis of T-PLL. Peripheral blood smears show 
prolymphocytes with round or oval nuclei in about half of the cases, and 
irregular nuclei (often with convolutions) in the remaining cases. In most 
cases (about 75%), the typical morphology comprises medium-sized 
prolymphocytes with agranular basophilic cytoplasm and a single visible 
nucleolus, while in about 20% to 25% of cases, the cell is small and the 
nucleolus may not be readily visible.17 Diffuse infiltration in the bone 
marrow is typically observed with T-PLL, but diagnosis is difficult to 

https://www.nccn.org/professionals/development.aspx
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establish based on bone marrow evaluation alone. Tissue histology is 
not considered essential to establish the diagnosis. 

The immunophenotype of T-PLL is consistent with a mature post-thymic 
T-cell phenotype, with a typical immunophenotype that is TdT-, CD1a-, 
CD2+, CD5+, and CD7+.17 CD3 expression may be weak on the cell 
surface but is usually expressed in the cytoplasm. In 65% of cases, the 
cells are CD4+/CD8- but cases with CD4+/CD8+ (21%) and CD4-/CD8+ 
(13%) can also be seen.1 CD52 is often highly expressed.18 Peripheral 
blood flow cytometry analysis should include the following markers: TdT, 
CD1a, CD2, CD3, CD4, CD5, CD7, CD8, CD52, and TCRαβ. In general, 
bone marrow biopsy is not essential for establishing a diagnosis of 
T-PLL. Under certain circumstances, IHC analysis on bone marrow 
biopsy samples may be useful. In such cases, the IHC panel should 
include TdT, CD1a, CD2, CD3, CD5, and TCL-1.  

Cytogenetics by conventional karyotyping and/or FISH to detect 
chromosome 14 abnormalities and trisomy 8 should be performed at the 
time of diagnostic workup. Under certain circumstances, molecular 
genetics to detect clonal TCR gene rearrangements and IHC for TCL-1 
overexpression may be useful.  

Workup 
The initial workup for T-PLL should comprise a comprehensive medical 
history and physical examination, including careful evaluation of lymph 
nodes, spleen, and liver, in addition to a complete skin examination and 
evaluation of performance status. Laboratory assessments should 
include standard blood work including CBC with differential, and a 
comprehensive metabolic panel, as well as measurements of serum 
LDH. Bone marrow evaluation is generally unnecessary, as evaluation of 
peripheral blood smears and immunophenotyping are sufficient to 
establish the diagnosis of T-PLL, as discussed above; however, bone 
marrow assessments may be useful in some cases. CT scans of the 

chest, abdomen, and pelvis should also be performed at the time of initial 
workup. PET/CT scans may also be useful in selected cases. If 
treatment regimens containing anthracyclines or anthracenediones are 
being considered, a MUGA scan or echocardiogram may be useful, 
particularly for older patients or for patients with a prior history of cardiac 
disease. Serology for detection of antibodies against the human 
T-lymphotropic leukemia virus type 1 (HTLV-1) may be useful, especially 
to distinguish adult T-cell leukemia/lymphoma from T-PLL (HTLV-1 
should be negative in the latter). If serology shows positivity for HTLV-1 
by ELISA, a confirmatory Western blot should be performed. Screening 
for active infections and CMV serology should be strongly considered 
prior to initiation of treatment with alemtuzumab-containing regimens.  

Treatment Options 
First-line Therapy 
T-PLL is an aggressive malignancy associated with rapid disease 
progression, and in most cases of T-PLL patients are symptomatic at the 
time of presentation. In the minority of patients who are asymptomatic 
with a more indolent course of disease, observation is a reasonable 
approach until symptoms develop.  

In an early study of 78 patients with T-PLL treated with alkylating agents, 
pentostatin, or CHOP, the median OS was only 7.5 months; among the 
subgroup of patients who responded to pentostatin (n=  15), the median 
OS was 16 months.1 In a retrospective analysis of patients (both 
previously untreated and treated) with post-thymic T-cell malignancies 
treated with pentostatin, the ORR was 45% (CR rate of 9%) for patients 
with T-PLL (n = 55).19 The median duration of response was short, 
however, at 6 months (range, 3-16 months). The median OS from 
treatment initiation was 17.5 months for responding disease and 9 
months for non-responding disease.19 
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Treatment with the anti-CD52 monoclonal antibody alemtuzumab results 
in high response rates in both previously treated and untreated 
T-PLL.20-23 In a study that primarily included patients with pretreated 
T-PLL, intravenous (IV) alemtuzumab resulted in an ORR of 76% (60% 
CR rate).21 The median disease-free interval was 7 months. Among the 
patients with pretreated T-PLL (n = 37), none had achieved a CR to 
previous therapy and 61.5% were resistant to prior treatments.21 The 
median OS for all patients was 10 months, and was 16 months for 
patients with a CR. Following alemtuzumab, 11 patients HCT 
(autologous HCT, n = 7; allogeneic HCT, n = 4). Similar outcomes were 
reported in a subsequent report, in which IV alemtuzumab induced an 
ORR of 74% (CR rare of 60%) in patients with relapsed/refractory T-PLL 
(n = 45); the 4-year OS rate in this patient group was 18%.23 In a larger 
study in patients with T-PLL (N = 76; previously treated, n = 72), 
treatment with IV alemtuzumab induced an ORR of 51% (CR rate of 
39.5%); among the 4 patients who received alemtuzumab as first-line 
therapy, 3 achieved a CR.22 The TTP for all patients was 4.5 months, 
and the median OS was 7.5 months. Among the patients who achieved a 
CR, the median response duration and OS was 9 months and 15 
months, respectively.22 The most common toxicities reported with 
alemtuzumab in patients with T-PLL included infusion-related reactions, 
prolonged lymphocytopenia, and infectious events, including 
opportunistic infections.21,22 

Alemtuzumab has also been evaluated as part of combination regimens 
in patients with T-PLL. A prospective multicenter phase II study 
conducted by the German CLL Study Group evaluated the safety and 
efficacy of induction chemotherapy with FCM (fludarabine, 
cyclophosphamide, mitoxantrone) followed by consolidation with 
alemtuzumab in patients who were previously treated (n = 9) and 
treatment-naive (n = 16). Patients with SD or progression after 2 courses 
of FCM were also eligible to received alemtuzumab.24  Following FCM 

chemotherapy, 21 patients subsequently received consolidation with IV 
alemtuzumab. The ORR after FCM was 68% with a CR rate of 24%. 
After consolidation with alemtuzumab, the ORR increased to 92% with a 
CR rate of 48% (intent-to-treat population). The median PFS and OS 
were 12 months and 17 months, respectively. PFS was shorter among 
patients with higher TCL-1 expression levels. Among the patients who 
received consolidation with alemtuzumab (n = 21), CMV reactivation 
occurred in 13 patients (62%). Outcomes with this treatment approach 
appear promising; however, the high rate of CMV reactivation warrants 
careful monitoring (and preemptive antiviral therapy upon increasing viral 
load) to prevent the development of infectious complications.     

In a phase II study that evaluated the combination of alemtuzumab and 
pentostatin in patients with T-cell malignancies, this regimen resulted in 
an ORR of 69% (CR rate of 62%) in the subgroup of patients with T-PLL 
(n = 13). The median PFS and OS for this subgroup of patients were 8 
months and 10 months, respectively.25 The study included both patients 
with previously treated and untreated disease. In a more recent study 
that analyzed the characteristics and clinical outcome of 119 patients 
with T-PLL, 55 patients with previously untreated T-PLL received 
treatment with an alemtuzumab-based regimen (42 patients received 
alemtuzumab monotherapy and 13 patients received alemtuzumab 
combination with pentostatin).26 The ORR and CR rate for alemtuzumab 
monotherapy were 83% and 66%, respectively. The corresponding 
response rates were 82% and 73% respectively, for alemtuzumab in 
combination with pentostatin. In this study, the presence of pleural 
effusion, high LDH, and low hemoglobin were associated with shorter 
OS.  

Hematopoietic Cell Transplant 
The potential utility of HCT in patients with T-PLL has been reported in a 
number of individual case studies and retrospective analyses.27-34  
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A retrospective study reviewed the outcomes of 28 patients with T-PLL 
treated with either allogeneic (n = 13) or autologous HCT (n = 15) after 
alemtuzumab.31 The clinical outcomes were compared against a 
retrospective cohort of 23 patients with T-PLL who achieved a CR and 
survived >6 months after alemtuzumab but did not undergo HCT. Among 
the 13 patients who received allogeneic HCT after alemtuzumab (9 
patients had a CR and 4 patients had a PR at the time of transplant), all 
patients achieved a CR following allogeneic HCT (except one patient 
who was not evaluable), and 5 were alive with a CR after a median 
follow-up of 28 months after transplant.31 The median OS for all patients 
who underwent allogeneic HCT was 33 months, which was more 
favorable compared to the median OS of 20 months for the retrospective 
cohort of patients treated with alemtuzumab alone. However, allogeneic 
HCT was associated with a TRM rate of 31%. Among the 15 patients 
who received autologous HCT after alemtuzumab (11 patients had a first 
CR, 2 patients had a second CR, and 2 patients had a PR at the time of 
transplant), all of the 15 patients achieved a CR following autologous 
HCT and 5 patients were alive with a CR at 8, 45, 81, 107, and 115 
months after transplant. Nine patients had relapsed at a median of 15 
months from transplant, and all died. The median OS (from start of 
alemtuzumab therapy) for all patients who underwent autologous HCT 
was 52 months, which appeared to compare favorably to that of a 
retrospective cohort of patients who received alemtuzumab alone (20 
months). No statistically significant difference in OS was observed 
between autologous versus allogeneic HCT (52 months vs. 33 months).  

In a review of data from the CIBMTR database (47 patients with PLL 
treated with allogeneic HCT), the 1-year PFS and OS rates were 33% 
and 48%, respectively.32 The median OS was 11 months. For the 
subgroup of patients with T-PLL (n = 21), the median PFS with 
allogeneic HCT was 5 months. The 1-year cumulative incidence of TRM 
and the incidence of relapse or disease progression were 28% and 39%, 

respectively.32 In another study that evaluated the outcome of allogeneic 
HCT in 41 patients with T-PLL from the EBMT database, the median 
PFS, OS, and 3-year RFS and OS rates were 10 months, 12 months, 
19%, and 21%, respectively.33 The 3-year TRM and relapse rates were 
41% for both endpoints; most relapses (71% of cases) occurred within 
the first year following transplant.33 Patients who underwent HCT in first 
remission (CR or PR) tended to have a lower relapse rate (2-year rate: 
30% vs. 46%) and higher EFS rate (2-year rate: 39% vs. 15%) compared 
with those transplanted with advanced disease. Based upon multivariate 
analysis, the use of total body irradiation (TBI) conditioning and a shorter 
interval between diagnosis and transplant were significant independent 
predictors of longer RFS with allogeneic HCT. None of the variables 
evaluated were independent predictors of OS outcomes.33  

A more recent retrospective study reported the outcomes of allogeneic 
HCT in 27 patients with T-PLL identified in the registry for French Society 
for stem cell transplantation.34 The majority of these patients (85%) had 
received alemtuzumab prior to HCT (14 patients had a CR and 10 
patients had a PR). Following HCT, 21 patients achieved a CR as the 
best response (CR rate of 78% after HCT). After a median follow-up of 
33 months, 10 patients were still alive with a continuous CR. TRM 
occurred in 6 patients (30%), with early TRM in 2 of the patients. Four 
deaths occurred due to disease progression. The estimated 3-year OS 
and PFS rates were 36% and 26%, respectively. The relapse incidence 
after HCT was 47% occurring at a median of 12 months and the overall 
cumulative incidence of TRM at 3 years was 31%.   

These data from retrospective studies suggest that allogeneic HCT may 
offer the best chance for long-term disease control in a subgroup of 
patients with T-PLL.  
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NCCN Recommendations 
Given the poor prognosis associated with T-PLL, the NCCN Guidelines 
panel recommends that patients be managed in a clinical trial. 
Monotherapy with IV alemtuzumab is the preferred primary treatment 
option for patients with symptomatic disease.23 Sequential therapy with 
FCM followed by IV alemtuzumab24 or pentostatin in combination with 
alemtuzumab25,26 are included as alternate treatment options for selected 
patients with bulky disease, splenomegaly, and hepatic involvement who 
may not respond well to alemtuzumab monotherapy. In the minority of 
patients who are asymptomatic with a more indolent course of disease, 
observation is a reasonable approach until symptoms develop. 

SC alemtuzumab is associated with inferior response rates and survival 
than IV alemtuzumab.23,35 In the small number of patients who were 
treated with SC alemtuzumab (n = 9), the ORR was 33% with no CR 
rate; moreover, 2 of the patients (22%) died of progression of disease 
during therapy. In contrast, IV alemtuzumab (n = 32) induced an ORR of 
91% with a CR in 81% of patients. In a retrospective analysis that 
included 41 patients with T-PLL, there was a significant survival 
difference among patients treated with IV and SC alemtuzumab (41 
months vs.14 months; P = .0014).35 Based on these data showing 
inferior response rates with the SC alemtuzumab, the panel recommends 
the use of IV alemtuzumab.  

Given the potential risks for viral reactivation and opportunistic infections 
associated with alemtuzumab, routine monitoring for CMV reactivation 
and the use of anti-infective prophylaxis for herpes virus and 
Pneumocystis jiroveci pneumonia (PCP) is recommended for all patients 
receiving alemtuzumab-based regimens. See Supportive Care: 
Monoclonal Antibody Therapy and Viral Reactivation in the algorithm. 

In patients who achieve a CR or PR following initial therapy, consolidation 
with allogeneic HCT should be considered.31-34  Autologous HCT may be 

considered, if a donor is not available and if the patient is not physically fit 
enough to undergo allogeneic HCT.31  

Disease relapse following an initial response to therapy, disease not 
responding to initial therapy, or disease progression during initial therapy 
should be managed with alternate regimens not used during first-line 
therapy. At this time, the limited availability of data precludes any definitive 
recommendations for the management of relapsed/refractory disease.36-38  
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Extranodal NK/T-Cell Lymphomas, Nasal Type 
Overview 
NK/T-cell lymphomas are a rare and distinct subtype NHL.1 NK/T-cell 
lymphomas are predominantly extranodal and the majority of these are of 
nasal type, often localized to the upper aerodigestive tract including the 
nasal cavity, nasopharynx, paranasal sinuses, tonsils, hypopharynx, and 
larynx.2,3 The most common clinical features of extranodal NK/T-Cell 
lymphomas (ENKL), nasal type include nasal obstruction or nasal 
bleeding.2,3 However, ENKL can have an extranasal presentation, with 
skin, testis, and gastrointestinal tract being the most common sites of 
extranasal involvement or metastatic disease.2,4,5  

In an analysis of 1153 patients with a confirmed diagnosis of T-cell or 
NK-cell lymphomas from the International T-cell Lymphoma Project, 136 
patients (12%) had ENKL (nasal 68%, extranasal 26%, aggressive or 
unclassifiable 6%) and the frequency was higher in Asia than in Western 
countries (22% vs. 5%).4 A greater proportion of the patients with 
extranasal disease present with advanced-stage disease (68% vs. 27%), 
mass >5 cm (68% vs. 12%), >2 extranodal sites (55% vs. 16%), elevated 
LDH levels (60% vs. 45%), and B symptoms (54% vs. 39%) than those 
with ENKL, nasal type.4 The median OS and failure-free survival (FFS) for 
the entire cohort were only 8 months and 6 months, respectively. ENKL, 
nasal type was associated with longer median OS (19 months vs. 4 
months) and higher 5-year OS rate (42% vs. 9%).  

Literature Search Criteria and Guidelines Update Methodology  
Prior to the update of this version of the NCCN Guidelines® for T-Cell 
Lymphomas, a literature search of the PubMed database was performed 
to obtain key literature in ENKL published between May 2016 and 
September 2017. The PubMed database was chosen as it remains the 
most widely used resource for medical literature and indexes only 
peer-reviewed biomedical literature.6  

The search results were narrowed by selecting studies in humans 
published in English. Results were confined to the following article types: 
Clinical Trial, Phase II; Clinical Trial, Phase III; Clinical Trial, Phase IV; 
Guideline; Randomized Controlled Trial; Meta-Analysis; Systematic 
Reviews; and Validation Studies.  

The literature search resulted in 123 citations and their potential relevance 
was examined. The data from key PubMed articles as well as articles from 
additional sources deemed as relevant to these Guidelines have been 
included in this version of the Discussion section. Recommendations for 
which high-level evidence is lacking are based on the panel’s review of 
lower-level evidence and expert opinion.  

The complete details of the Development and Update of the NCCN 
Guidelines are available on the NCCN website. 

Diagnosis  
Histopathologic features in most cases of ENKL are characterized by 
diffuse lymphomatous infiltrates, angiocentricity, angiodestructive growth 
patterns resulting in tissue ischemia and necrosis, and ulceration of 
mucosal sites.2 Lymphoma cells can be variable, but are usually medium 
sized or a mixture of small and large cells. Necrosis is very common in 
diagnostic biopsies and may delay diagnosis. Biopsy specimen should 
include edges of the lesions to increase the odds of having a viable tissue. 
It may also be useful to perform multiple nasopharyngeal biopsies for the 
evaluation of occult disease even in areas that are not clearly involved on 
endoscopic examination.   

Adequate immunophenotyping is essential to confirm the diagnosis. The 
initial IHC panel should include cytoplasmic CD3ε (cCD3ε), CD56. 
Additional recommended markers for the IHC panel include CD20 for 
B-cell lineage; CD2, CD4, CD5, CD7, and CD8 for T-cell lineage; CD30; 
and Ki-67. EBV infection is always present in ENKL and should be 

https://www.nccn.org/professionals/development.aspx
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determined by EBV-encoded RNA in situ hybridization (EBER-ISH). A 
negative EBER-ISH result should prompt hematopathology review for an 
alternative diagnosis. Clonal T-cell receptor (TCR) gene rearrangements 
have been found in up to a third of cases with ENKL, nasal type.4 
Molecular analysis to detect clonal TCR gene rearrangements may be 
useful under certain circumstances.  

The typical immunophenotype for NK-cell ENKL is CD20-, CD2+, cCD3ε+ 
(surface CD3-), CD4-, CD5-, CD7-/+, CD8-/+, CD43+, CD45RO+, CD56+, 
TCRαβ-, TCRδγ-, EBV-EBER+, and cytotoxic granule proteins positive 
(eg, TIA-1+, granzyme B+).4,7 For NK-cell lineage, TCR and 
immunoglobulin gene represent germline sequences. The typical 
immunophenotype for T-cell lineage is CD2+, cCD3ε+, surface CD3+, 
variable CD4/CD5/CD7/CD8, TCRαβ+ or TCRδγ+, EBV-EBER+, and 
cytotoxic granule proteins positive. For T-cell lineage, clonal 
rearrangements of TCR genes are observed. Ki-67 expression has been 
reported to be prognostic in patients with stage I/II ENKL, nasal type.8,9 
High Ki-67 expression (65% or more) was associated with a shorter OS 
and DFS. In multivariate analysis, Ki-67 expression and primary site of 
involvement were found to be independent prognostic factors for both OS 
and DFS.8  

Workup  
The initial workup should include a history and physical examination with 
attention to node-bearing areas (including Waldeyer’s ring), testicles and 
skin, complete ENT evaluation of nasopharynx, as well as evaluation of 
B-symptoms and performance status. Laboratory tests should include a 
CBC with differential, comprehensive metabolic panel, measurement of 
serum uric acid, and LDH. CT scans of chest, abdomen, and pelvis, with 
contrast of diagnostic quality and/or PET/CT should be performed. CT 
scan or MRI of the nasal cavity, hard palate, anterior fossa, and 
nasopharynx is also essential for initial workup. A MUGA scan or 

echocardiogram should be performed if treatment with anthracycline or 
anthracenedione is being considered. Bone marrow biopsy and aspirate 
is recommended. Bone marrow involvement is uncommon at diagnosis 
and occurs in less than 10% of patients.10 Morphologically negative 
biopsies should be evaluated by EBER-ISH and, if positive, should be 
considered involved.10-13  

Measurement of EBV-DNA viral load by quantitative PCR is useful in the 
diagnosis and often in the monitoring of the disease. EB- DNA viral load 
correlates well with clinical stage, response to therapy, and survival.14,15 
EBV-DNA ≥6.1×107 copies/mL at presentation has been shown to be 
associated with an inferior DFS.14 Pretreatment EBV-DNA level in whole 
blood and plasma has been shown to be a good predictor of response 
and survival after treatment with asparaginase-based chemotherapy in 
patients with ENKL, nasal type.16-19 In the phase II study from the 
NK-Cell Tumor Study Group, the ORR was significantly higher in patients 
with <105 copies/mL of EBV-DNA in whole blood prior to initiation of 
asparaginase-based chemotherapy (90% vs. 20%, P = .007) and in 
patients with <104 copies/mL of EBV-DNA in plasma (95% vs. 29%, P = 
.002).18 In addition, the incidence of grade 4 non-hematologic toxicity was 
significantly higher among patients with ≥105 copies/mL of EBV-DNA in 
whole blood (100% vs. 29%, P = .007) and in patients with ≥104 

copies/mL of EBV-DNA in plasma (86% vs. 26%, P = .002).  

The use of IPI, most commonly used for patients with aggressive 
lymphomas, is limited in patients with ENKL because most patients 
present with localized disease, rare involvement of bone marrow, and the 
presence of constitutional symptoms even with localized disease. Lee et al 
have proposed a prognostic model specifically for patients with ENKL, 
nasal type, that stratifies patients into 4 risk groups (low risk,  
low-intermediate risk, intermediate-high risk, and high risk) with different 
survival outcomes based on the presence or absence of 4 prognostic 
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factors (B symptoms, stage of the disease, LDH levels, and regional lymph 
node involvement).20 Most patients had received anthracycline-based 
chemotherapy regimens with or without RT. Kim et al have proposed a 
prognostic index of natural killer lymphoma (PINK) for ENKL treated with 
non-anthracycline-based chemotherapy.21 In a retrospective analysis of 
527 patients, age >60 years, stage III or IV disease, distant lymph-node 
involvement and non-nasal type disease were identified as predictors of 
OS and PFS. Among the 328 patients with data for EBV-DNA, detectable 
EBV-DNA measured by quantitative PCR was a significant predictor of 
OS. Based on these risk factors, PINK stratified patients into 3 risk groups 
(low-risk, no risk factors; intermediate-risk, one risk factor; and high-risk, 
≥2 risk factors) with 3-year OS rates of 81%, 62%, and 25%, respectively. 
PINK-E (for patients with data for EBV-DNA) also stratified patients into 3 
risk groups (low-risk; 0 or 1 risk factor, intermediate-risk; 2 risk factors and 
high-risk; ≥3 risk factors) with 3-year OS rates of 81%, 55%, and 28%, 
respectively.  

The NCCN Guidelines recommend measurement of EBV-DNA load and 
calculation prognostic index (PINK or PINK-E) as part of initial workup.  

Treatment Options 
Radiation Therapy With or Without Chemotherapy 
RT is an important component of initial treatment and RT alone has also 
been effective in achieving favorable CR rates compared to chemotherapy 
alone in patients with localized ENKL.4,22-28  

In the analysis of the International T-cell Lymphoma Project, which 
retrospectively reviewed the clinical outcome of 136 patients with ENKL, 
more patients with ENKL, nasal type received RT with or without 
anthracycline-based chemotherapy compared with patients with 
extranasal ENKL (52% vs. 24%); the remainder of patients received 
chemotherapy alone.4 In the subgroup of patients with early-stage ENKL, 

nasal type (n = 57), the addition of RT to chemotherapy resulted in 
significantly improved 3-year OS rate compared with chemotherapy alone 
(57% vs. 30%; P = .045).4  

In a retrospective review of 105 patients with localized stage I/II ENKL, 
nasal type, RT alone resulted in higher CR rates than with chemotherapy 
alone (83% vs. 20%); CR rates improved to 81% among patients who 
received RT following chemotherapy.24 The 5-year OS rates were similar 
among the patient groups that received RT alone (66%; n = 31), RT 
followed by chemotherapy (77%; n = 34), and chemotherapy followed by 
RT (74%; n = 37). Notably, in this study, the addition of chemotherapy to 
RT did not appear to improve OS outcomes.24  

Early or up-front RT at doses of ≥54 Gy (alone or in combination with 
chemotherapy) was associated with better survival outcomes in patients 
with localized ENKL, nasal type in the upper aerodigestive tract.25 Among 
74 patients who received RT as a component of initial therapy, the 5-year 
OS and DFS rates were 76% and 60%, respectively, for patients treated 
with RT doses of ≥54 Gy, compared with 46% and 33%, respectively, for 
patients treated with RT doses of <54 Gy. Among patients with stage I 
disease, up-front RT was associated with higher survival rates than early 
RT following initial chemotherapy (5-year OS rates were 90% vs. 49%, P = 
.012; 5-year DFS rates were 79% vs. 40%, P = .021).  

RT following chemotherapy also resulted in significantly higher response 
rates and prolonged survival in patients with advanced stage disease.27 In 
a retrospective analysis of 73 patients with stage III-IV disease, the ORR 
was significantly higher in patients treated with chemotherapy followed by 
RT than those treated with chemotherapy alone (82% vs. 29%; P < .001). 
The 2-year OS rates were 58% versus 15%, (P < .001) and the 2-year 
PFS rates were 46% versus 8%, (P < .001). RT significantly improved the 
prognosis of patients who achieved a CR or PR after initial chemotherapy 
(2-year OS rates were 82% vs. 40%, P = .002; 2-year PFS rates were 66% 
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vs. 23%, P = .008) but failed to provide a significant survival advantage 
among those with stable or PD after initial chemotherapy. 

Concurrent Chemoradiation 
Concurrent chemoradiation (with or without consolidation chemotherapy) 
is a feasible and effective treatment for localized ENKL. In the phase I/II 
study conducted by the Japanese Clinical Oncology Group (JCOG0211 
study), high-risk patients with stage I/II nasal disease (n = 33; with lymph 
node involvement, B symptoms and elevated LDH) were treated with 
concurrent chemoradiation (RT 50 Gy and 3 courses of chemotherapy 
with dexamethasone, etoposide, ifosfamide, and carboplatin [DeVIC]).29 
With a median follow-up of 32 months, the 2-year OS was 78% and the 
CR rate was 77%. Long-term follow-up from this study (median follow-up 
of 68 months) reported 5-year PFS and OS rates of 67% and 73%, 
respectively.30 Late toxicities were manageable with few grade 3 or 4 
events, which included only one grade 3 event (irregular menstruation) 
and one grade 4 event (perforation of nasal skin). The results of a more 
recent retrospective analysis (358 patients; 257 patients had localized 
disease) also reported favorable response and survival rates for patients 
treated with concurrent RT-DeVIC regimen.31 After a median follow-up of 
5.6 years, the 5-year OS and PFS rates were 72% and 61%, 
respectively. In this analysis, only 4% of patients with localized disease 
were classified as high risk according to PINK. In multivariate analysis, 
elevated soluble interleukin-2 receptor was an independent predictive 
factor for worse OS and PFS among patients treated with RT-DeVIC. 

Another phase II study also reported promising results with concurrent 
chemoradiation (cisplatin and 40–52.8 Gy RT) followed by 3 cycles of 
etoposide, ifosfamide, cisplatin, and dexamethasone (VIPD) in patients 
with ENKL, nasal type (n = 30; 21 patients had stage I/II disease and 9 
patients had stage III/IV disease).32 The CR rate was 73% after initial 
chemoradiation and increased to 80% after VIPD chemotherapy. The 

estimated 3-year PFS and OS rates were 85% and 86%, respectively.32 
The safety and efficacy of concurrent chemoradiation followed by 
consolidation chemotherapy in patients with localized ENKL, nasal type 
has also been confirmed in more recent studies.33,34   

Asparaginase-based or Pegaspargase-based Chemotherapy or 
Chemoradiation  
ENKL cells are associated with a high expression of P-glycoprotein 
leading to multidrug resistance that is likely responsible for the poor 
response to conventional anthracycline-based chemotherapy.35 
Asparaginase-based or pegaspargase-based regimens have been 
evaluated to improve response rates. 

The SMILE regimen (dexamethasone, methotrexate, ifosfamide, 
L-asparaginase, and etoposide) has been evaluated in patients with newly 
diagnosed and relapsed/refractory ENKL, nasal type.36,37 A phase II study 
from the NK-Cell Tumor Study Group evaluated the safety and efficacy of 
the SMILE regimen in patients with newly diagnosed stage IV, and 
relapsed or refractory ENKL, nasal type (n = 38). A total of 28 patients 
(74%) completed the planned treatment in the phase II study, with an ORR 
and CR rate of 79% and 45%, respectively.36 The response rates were not 
different between previously untreated patients and patients with relapsed 
disease. The 1-year PFS and OS rates were 53% and 55%, respectively.36 
Another phase II study from the Asia Lymphoma Study Group (n = 87) 
also reported favorable outcomes with the SMILE regimen in patients with 
newly diagnosed or relapsed/refractory ENKL, nasal type.37 The ORR was 
81% (CR in 66%), with similar response rates between newly diagnosed 
and relapsed/refractory patients. At a median follow-up of 31 months, the 
4-year DFS was 64% and the 5-year OS was 50%. 

The modified SMILE regimen (a single dose of pegaspargase is 
substituted for 7 doses of L-asparaginase per cycle) was also shown to be 
active for the treatment of ENKL.38,39 In a retrospective analysis of 43 
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patients with ENKL, nasal type was treated at a single institution (26 
patients with early-stage disease received 2 cycles of chemotherapy 
followed by 45 Gy ISRT; 17 patients with advanced-stage disease 
received 3 cycles of chemotherapy alone and ISRT to bulky disease 
sites).The modified SMILE regimen resulted in a significantly higher CR 
rate than the accelerated-CHOP regimen (80% vs. 30%; P = .015), and 
the 2-year OS (87% vs. 21%) and PFS (56% vs.18%) rates were 
significantly higher for patients with early stage disease than 
advanced-stage disease (P < .001) for the total cohort of patients.39 
Among 11 patients with early-stage disease treated with the modified 
SMILE regimen and 45 Gy of ISRT, the estimated 2-year PFS rate was 
83% and all patients were alive with no evidence of disease at the time of 
publication.  

Pegaspargase in combination with gemcitabine and oxaliplatin 
(P-GEMOX) with or without RT is also an effective treatment option for 
newly diagnosed as well as relapsed/refractory disease.40,41 In a 
retrospective analysis of 117 patients with ENKTL (96 patients with newly 
diagnosed ENKL and 21 patients with relapsed/refractory disease), the 
P-GEMOX regimen resulted in an ORR of 88% and responses were 
similar for patients with newly diagnosed and relapsed/refractory ENKL.40 
After a median follow-up of 17 months, the 3-year OS and PFS rates were 
73% and 58%, respectively. In a subgroup analysis, PFS was significantly 
better for patients with newly diagnosed ENKL than relapsed/refractory 
disease, but there were no differences in OS. AspaMetDex regimen 
(L-asparaginase, methotrexate and dexamethasone) was evaluated in a 
phase II intergroup study in 19 patients with refractory or relapsed ENKL.16 
After 3 cycles, patients with localized disease were treated with 
consolidative RT, if not received previously; those with disseminated 
disease received high-dose therapy with peripheral blood stem cell 
infusion. The ORR and CR rates after 3 cycles of AspaMetDex were 78% 
and 61%, respectively. The median PFS and OS were both 1 year; the 

absence of anti-asparaginase antibodies and the disappearance of serum 
EBV-DNA were significantly associated with a better outcome.16  

Sandwich chemoradiation (2 cycles of chemotherapy followed by IFRT [56 
Gy] followed by 2–4 cycles of chemotherapy within 7 days of completion of 
IFRT) with asparaginase-based or pegaspargase-based chemotherapy 
has been shown to be effective for the treatment of newly diagnosed 
stage I-II ENKL, nasal type.42-44 In a phase II study of 27 patients with 
newly diagnosed stage I-II ENKL, nasal type, sandwich chemoradiation 
with GELOX regimen (L-asparaginase, gemcitabine, and oxaliplatin) 
resulted in an ORR of 96% (CR in 74%). After a median follow-up of 63 
months, the 5-year OS and PFS rates were 85% and 74%, respectively. 
Grade 3 or 4 toxicities were infrequent, and no treatment-related deaths 
were reported.42 In another phase II study of 26 patients with newly 
diagnosed stage I-II ENKL, nasal type, sandwich chemoradiation with LVP 
regimen (L-asparaginase, vincristine, and prednisone; 2 or 3 cycles) 
resulted in an ORR of 89% (CR in 81%). After a median follow-up of 67 
months, the 5-year PFS and OS rates were both 64%.43 In a subgroup 
analysis, the 5-year OS rates were higher for patients who achieved a CR 
(76% compared to 0% for those without a CR). Grade 3 leukocytopenia 
occurred in 2 patients (8%), and no grade 4 toxicities or treatment-related 
deaths were reported.  Sandwich chemoradiation with the P-GEMOX 
regimen is also effective for the treatment of patients with newly diagnosed 
ENKL (n = 38) resulting in an ORR of 92% (87% CR). At a median 
follow-up of 15.5 months, the 1-year PFS and OS were both 87%.44 
Long-term benefit of this approach needs to be confirmed in larger 
prospective randomized clinical trials. 

RT is also an independent prognostic factor for OS and PFS in ENKL in 
patients with stage I-II ENKL treated with asparaginase-based 
chemotherapy.45 In a retrospective analysis of 143 patients with stage I-II 
ENKL treated with asparaginase-based chemotherapy with or without RT, 
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the 2-year OS rates (90% vs. 49%; P < .001) and PFS rates (87% vs. 
37%; P < .001) were significantly higher for patients who received RT. The 
survival benefit was also seen in patients who achieved CR after 
chemotherapy. The 2-year OS and PFS rates were 91% and 86% for 
patients treated with RT, compared to 60% (both OS and PFS) for those 
who did not receive RT. 

Hematopoietic Cell Transplant 
Autologous HCT has been evaluated as a consolidation therapy for 
patients with early- and advanced-stage ENKL responding to primary 
therapy. In retrospective analyses, disease status at the time of transplant 
was the most important prognostic factor for OS and RFS.46-49 A 
retrospective analysis of 47 patients that evaluated the survival benefits of 
autologous HCT showed that among patients with CR at the time of 
transplant, the 5-year disease-specific survival rates were significantly 
higher in the transplant group compared with the historical non-transplant 
control group (87% and 68%, respectively).48 When stratified by risk based 
on NK/T-cell prognostic index, there was no significant difference in 
disease-specific survival rates between the transplant and non-transplant 
control groups for patients with low risk (87% vs. 69%), whereas the 
survival benefit with transplant was significantly greater (100% vs. 52%) 
for patients in the high-risk group.48 In a retrospective analysis of 62 
patients with newly diagnosed ENKL who underwent autologous HCT after 
primary therapy, patients with early-stage disease had significantly better 
3-year PFS (64% vs. 40%, P = .017) and OS (68% vs. 52%, P = .048) 
than those with advanced disease.49 In the multivariate analysis, NK/T-cell 
prognostic index (for limited disease) and pretransplant response (for 
advanced-stage disease) were independent prognostic factors for survival. 
In addition, RT was an independent prognostic factor for reduced 
progression and survival in patients with limited disease, and 
anthracycline-based chemotherapy was a poor prognostic factor for 
progression in patients with advanced disease. In a more recent report, 

pre-transplant response status assessed by Deauville 5-PS and the 
presence of detectable EBV-DNA were identified as independent 
predictors of OS following autologous HCT.50  

Allogeneic HCT has also been evaluated in retrospective studies 
predominantly in Asian patients.47,51,52 In a retrospective, 
questionnaire-based study that included 22 patients with ENKL who 
underwent allogeneic HCT with primarily myeloablative regimens, the 
2-year PFS and OS rates were 34% and 40%, respectively.51 In another 
retrospective analysis that evaluated the role of allogeneic HCT in 18 
patients with stage IV ENKL at first CR or chemotherapy-sensitive 
relapsed/refractory disease, the 5-year OS and EFS rates were 57% and 
51%, respectively.52 The use of the SMILE regimen prior to HCT was the 
most important positive prognostic indicator for superior OS and EFS (P < 
.01). In a more recent retrospective analysis from CIBMTR that evaluated 
the allogeneic HCT in a predominantly Caucasian patient cohort, the 
3-year PFS and OS rates were 28% and 34% respectively.53 The survival 
rates were similar regardless of the remission status prior to allogeneic 
HCT suggesting that allogeneic HCT may be associated with a survival 
benefit even in the subset of patients with chemorefractory disease at the 
time of transplant. Several small case reports have also reported favorable 
long-term outcomes after allogeneic HCT in patients with 
relapsed/refractory ENKL.54-56 

In a retrospective analysis from the Lymphoma Working Group of the 
Japan Society for Hematopoietic Cell Transplantation (JSHCT), outcomes 
were compared between treatment with autologous (n = 60) and 
allogeneic (n = 74) HCT in patients with ENKL.57 A greater proportion of 
patients had stage IV disease in the allogeneic HCT group compared with 
the autologous HCT group (64% vs. 33%), and a smaller proportion in the 
allogeneic HCT group had low-risk IPI scores (34% vs. 62%). Thus, 
patients who underwent autologous HCT in this series appeared to have 
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better prognostic features. The 2-year OS rate was significantly higher 
with autologous HCT compared with allogeneic HCT (69% vs. 41%). 
However, the type of transplant was not a significant prognostic factor in 
multivariate analysis, and when controlling for other factors that were 
significant (ie, stage IV disease, non-CR and performance status at 
transplant).57 

NCCN Recommendations 
Participation in a clinical trial is the preferred option for all patients with 
ENKL with any stage of disease. It is recommended that patients with 
ENKL be treated at centers with expertise in the management of this 
disease and, when possible, enrolled in clinical trials. Because ENKL are 
rare malignancies, randomized trials comparing different regimens have 
not been conducted to date. Most of the available data are from 
retrospective analyses and small prospective series. Therefore, standard 
therapy has not yet been established for patients with ENKL. 
Retrospective comparative studies have shown that asparaginase-based 
or pegaspargase-based regimens are associated with superior efficacy 
than the conventional anthracycline-based regimens for the treatment of 
stage I-II disease.58,59 Pegaspargase-based regimens are preferred. 
However, there are no data to recommend one particular regimen over 
another. Treatment should be individualized based on patient's tolerance 
and comorbidities.   

Induction Therapy 
In the NCCN Guidelines, patients with ENKL are stratified by nasal versus 
extranasal disease at presentation and then by the stage of the disease. 
Patients with stage I or II nasal disease are further stratified based on their 
performance status and ability to tolerate chemotherapy.  

RT alone is recommended for patients with stage I or II nasal disease who 
are unfit to receive chemotherapy. Patients with stage I or II nasal disease 

who are fit to receive chemotherapy can be treated with concurrent 
chemoradiation [RT (50 Gy) and 3 courses of DeVIC or RT (40–52.8 Gy) 
and cisplatin followed by 3 cycles of VIPD] or sequential chemoradiation 
[modified SMILE followed by RT (45–50.4 Gy)] or sandwich 
chemoradiation (2 cycles of P-GEMOX followed by RT 56 Gy followed by 
2–4 cycles of P-GEMOX).  

ISRT is recommended as the appropriate field as it limits the volume of RT 
to the region of involvement only.60 An ISRT dose of 50 to 55 Gy is 
recommended when used alone as primary treatment and 45 to 50.4 Gy is 
recommended when used in combination with chemotherapy. When ISRT 
is used alone, the CTV should encompass the involved region as defined 
by MRI and CT scan, with expansions to include any of the sinuses that 
were initially partially involved, all adjacent paranasal sinuses, as well as a 
0.5 to 1 cm expansion into soft tissue.60 In instances when chemotherapy 
was given prior to ISRT and has produced a CR, the CTV should include 
at least the prechemotherapy GTV with appropriate margins (0.5–1 cm). 
Recommendations for planning and treatment with ISRT are outlined in 
the Principles of Radiation Therapy section of the algorithm.  

Patients with stage IV nasal disease and patients with extranasal disease 
(stage I-IV) can be treated with pegaspargase-based combination 
chemotherapy (AspaMetDex, modified SMILE or P-GEMOX regimen) with 
or without RT, or concurrent chemoradiation [RT (50 Gy) and 3 courses of 
DeVIC or concurrent RT(40–52.8 Gy) and cisplatin followed by 3 cycles of 
VIPD]. Pegaspargase-based combination chemotherapy alone may be 
appropriate for selected patients who are not eligible to receive RT. The 
P-GEMOX regimen is an option for patients who cannot tolerate intense 
chemotherapy. 

Response Assessment and Additional Therapy 
End-of-treatment evaluation after induction therapy should include 
appropriate imaging studies (CT, MRI, or PET/CT) based on the type of 
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imaging performed at the initial workup, endoscopy with visual inspection, 
repeat biopsies, and measurement of EBV DNA. Recent reports from 
retrospective studies suggest that post-treatment PET/CT using the 
Deauville 5PS may be a valuable tool for response assessment in patients 
with newly diagnosed and relapsed/refractory disease.61-63 In a 
retrospective analysis of 102 patients with newly diagnosed ENKL, 
Deauville 5PS and EBV DNA after completion of initial treatment were 
independently associated with PFS and OS in the multivariable analysis.62 
Given the primarily extranodal sites of involvement often outside of the 
chest, abdomen, and pelvis, PET/CT is also preferred for follow-up to 
better assess these sites.  

Patients with stage I or II nasal disease achieving a CR to induction 
therapy may be observed without further treatment. A CR should also 
include a negative ENT evaluation. Biopsy is recommended for patients 
with a PR after induction therapy and those with a negative biopsy may be 
observed without further treatment. Patients with a positive biopsy should 
be managed as described below for refractory disease.  

Patients with stage IV nasal disease or extranasal disease (stage I-IV) 
achieving a CR to induction therapy should be considered for HCT. There 
are no clear data to suggest whether allogeneic or autologous HCT is 
preferred and treatment should be individualized.57 Biopsy is 
recommended for patients with a PR after induction therapy and those 
with a negative biopsy should be considered for HCT. Patients with a 
positive biopsy should be managed as described below for refractory 
disease. 

Relapsed/Refractory Disease 
Second-line therapy with pegaspargase-based combination 
chemotherapy, as described for induction therapy, may offer benefit for 
patients with refractory disease (nasal or extranasal, and regardless of 

disease stage). Clinical trial or best supportive care are also included as 
options for refractory disease with no response to induction therapy.  

Clinical trial is the preferred treatment option for relapsed/refractory 
disease following treatment with pegaspargase-based regimens. 
Pembrolizumab, anti-programmed death 1 antibody has been shown to 
induce high response rates in patients with relapsed/refractory ENKL 
following treatment with asparaginase-based regimens.64 Pembrolizumab 
is an appropriate option in the absence of a clinical trial. Only limited data 
exist regarding the role of HCT in this patient population. Allogeneic HCT 
is preferred, if a donor available.  
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