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ABSTRACT

Recognizing the significant biological and clinical heterogeneity of mature T cell and natural killer (NK)/T cell
lymphomas, the American Society for Blood and Marrow Transplantation invited experts to develop clinical
practice recommendations related to the role of autologous hematopoietic cell transplantation (auto-HCT) and
allogeneic HCT (allo-HCT) for specific histological subtypes. We used the GRADE methodology to aid in moving
from evidence to decision making and ultimately to generating final recommendations. Auto-HCT in front-
line consolidation is recommended in peripheral T cell lymphoma not otherwise specified (PTCL-NOS),
angioimmunoblastic T cell lymphoma (AITL), anaplastic large cell lymphoma-anaplastic lymphoma kinase
(ALCL-ALK)-negative, NK/T cell (disseminated), enteropathy-associated T cell lymphoma (EATL), and hepatosplenic
lymphomas. Auto-HCT in relapsed-sensitive disease is recommended for NK/T cell (localized and dissemi-
nated), EATL, subcutaneous panniculitis-like T cell, and ALCL-ALK-positive lymphomas. Auto-HCT is also
recommended for PTCL-NOS, AITL, and ALCL-ALK-negative lymphomas if not performed as front-line therapy.
Auto-HCT in refractory (primary or relapsed) disease is not recommended for any of the histological sub-
types discussed. Allo-HCT in front-line consolidation is recommended for NK/T cell (disseminated), adult T
cell leukemia/lymphoma (ATLL; acute and lymphoma type), and hepatosplenic lymphomas. Allo-HCT for relapsed-
sensitive disease is recommended for PTCL-NOS, AITL, ALCL-ALK-negative, ALCL-ALK-positive, NK/T cell (localized
and disseminated), ATLL (acute, lymphoma type, smoldering/chronic), mycosis fungoides/Sezary syndrome
(advanced stage IIB-IVB or tumor stage/extracutaneous), EATL, subcutaneous panniculitis-like T cell, and
hepatosplenic lymphoma. Allo-HCT in refractory (primary or relapsed refractory) disease is recommended
for any aforementioned histological subtypes. Emerging novel therapies will likely be incorporated into the
pretransplantation, peritransplantation, and post-transplantation algorithms (auto-HCT or allo-HCT) with the
goals of optimizing efficacy and improving outcomes. We acknowledge that there are unique clinical sce-

narios not covered by these recommendations that may require individualized decisions.

© 2017 American Society for Blood and Marrow Transplantation.

INTRODUCTION

In 2008, the International T Cell Lymphoma Project sys-
tematically studied a retrospective cohort of more than 1300
previously untreated cases of peripheral T cell lymphoma
(PTCL) and natural killer (NK)/T cell (NK/T) lymphomas from
22 centers worldwide, representing the largest clinicopatho-
logic study performed to this date [1]. One of the major goals
of the project was to determine the relative frequencies and
geographical variations of the various histological subtypes
[1]. PTCL-not otherwise specified (PTCL-NOS) represented the
most common subtype in North America (34.4%) and Europe
(34.3%), whereas adult T cell leukemia/lymphoma (ATLL) was
the most common histology in Asia (25%) [1]. Another major
goal of this project was to determine outcomes measured by
failure-free survival (FFS) and overall survival (OS) based on
clinical correlations with disease characteristics and pre-
scribed therapy [1]. Patients with PTCL-NOS had a 5-year FFS
of 20% and a 5-year OS of 32%. Similar outcomes were ob-
served for patients with angioimmunoblastic T cell lymphoma
(AITL) (5-year FFS, 18%; 5-year OS, 32%) [1]. On the other hand,
expression of anaplastic lymphoma kinase (ALK-positive) con-
ferred a favorable prognosis in anaplastic large cell lymphoma
(ALCL) histology, with a 5-year OS of approximately 70% in
ALCL-ALK-positive disease, compared with 49% for ALCL-
ALK-negative disease [1]. In other histological subtypes,
including ATLL and hepatosplenic lymphoma, among others,
5-year OS rates were dismal, at 14% and 7%, respectively [1].
Although this difference in survival is explained to a large
extent by disease biology, it is important to emphasize that
the large majority of patients (>85%) with the most common
histological subtypes (PTCL-NOS, AITL, ALCL-ALK positive,
ALCL-ALK negative, and ATLL) received an anthracycline-
based regimen [1]. Several studies have shown inferior
treatment outcomes in T cell lymphomas compared with B
cell lymphomas with the use of anthracycline-based che-
motherapy regimens, justifying the need for high-dose therapy
and autologous hematopoietic cell transplantation (auto-
HCT) as a consolidative strategy [2-4]. In the case of NK/T cell
lymphomas, the addition of L-asparaginase to conventional

chemotherapy has improved responses and facilitated the use
of HCT [5]. Similarly, a chemotherapy-free regimen combin-
ing zidovudine and interferon-alpha showed activity in
leukemic subtypes of ATLL [6,7].

New therapies have emerged that have shown activity in
certain histological subtypes, primarily or exclusively in the
relapsed setting. In the United States, pralatrexate is cur-
rently approved for relapsed or refractory PTCL [8], and
romidepsin is approved for PTCL when at least 1 previous
treatment has been received [9]; brentuximab vedotin is ap-
proved for multiagent chemotherapy failure in systemic ALCL
[10]; romidepsin and bexarotene [11] are approved after 1
failed systemic therapy for cutaneous T cell lymphoma (CTCL)
[9]; vorinostat is approved for progressive, persistent or re-
current CTCL following 2 previous systemic therapies [12];
and belinostat is approved for relapsed or refractory PTCL [13].
In Japan, mogamulizumab, a monoclonal antibody that targets
CCR4, is approved for relapsed/refractory ATLL and CCR4-
expressing PTCL and CTCL [14-16]. Despite the availability of
these new therapies, so far adding them as single agents in
the relapsed setting has not clearly improved long-term out-
comes for most patients.

Consolidation strategies, such as high-dose therapy (che-
motherapy or chemoradiotherapy) followed by auto-HCT, or
allogeneic (allo)-HCT, have been adopted with the aim of im-
proving poor long-term outcomes. Currently, offering auto-
HCT in the front-line consolidation setting is common practice
in various T cell lymphoma subtypes——namely PTCL-NOS,
AITL, and ALCL-ALK negative—— despite the lack of evi-
dence from randomized controlled trials (RCTs) [17-20].
Similarly, allo-HCT is commonly offered as front-line con-
solidation for ATLL (acute and lymphoma type), hepatosplenic
lymphoma, and other disorders in which auto-HCT has shown
limited or questionable benefit [21-23]. This practice also has
been adopted without available data from RCTs. The Center
for International Blood and Marrow Transplant Research ret-
rospectively evaluated auto-HCT and allo-HCT in T cell
lymphoma, and the results suggested better outcomes when
HCT was offered earlier in the disease course [24].
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Recognizing the significant biological and clinical heter-
ogeneity of mature T cell lymphomas and the scarcity of data,
the American Society for Blood and Marrow Transplanta-
tion (ASBMT) invited a group of experts to develop clinical
practice recommendations related to the roles of auto-HCT
and allo-HCT for specific T cell and NK/T cell histologies.

METHODS
Composition of the Guideline Panel

Fifty-one physicians from North America, Europe, and Asia with exper-
tise in HCT and/or treatment of mature T cell lymphomas were invited to
contribute to the development of these recommendations. The composi-
tion of the panel was purposely designed to include both transplantation
and non-transplantation physicians, to consider a variety of opinions, with
the final goal of broadening the applicability of the final recommendations.

Panel of Expert Participants

Consistent with previously published definitions [25], a transplanta-
tion physician spends >75% of her or his time in caring for patients in a
transplantation setting. A non-transplantation physician is a hematologist,
oncologist, or hematologist-oncologist who spends >75% of her or his time
in the care of patients in a nontransplantation setting. A mixed practice phy-
sician is a one who spends approximately 50% of her or his time in the
transplantation setting and 50% in the nontransplantation setting. This project
also included a methodologist (A.K.) with expertise in systematic reviews/
meta-analysis and in the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) methodology, who did not partici-
pate in voting, question prioritization, or the development of
recommendations. Six panelist participants (M.A.K-D, E.A, M.H., A.B., EF, and
M.A.P) collaboratively developed the set of questions related to clinical sce-
narios pertinent to each relevant histological subtype before circulation among
the other panel members for voting.

Search and Study Selection

We undertook a search of the medical literature using PubMed from in-
ception (1950) until September 30, 2016, using a combination of MeSH and
free text. The following search strategy was used: (“Transplantation, Ho-
mologous” [MeSH] OR “Transplantation, Autologous” [MeSH]) AND
(“Enteropathy-Associated T Cell Lymphoma” [MeSH] OR “Lymphoma, T Cell”
[MeSH] OR “Lymphoma, T Cell, Peripheral” [MeSH] OR “Lymphoma, T Cell,
Cutaneous” [MeSH] OR “Lymphoma, Extranodal NK-T-Cell” [MeSH]). No search
limits were applied based on language; however, studies that were pre-
sented only in abstract form but had not yet been published as a peer-
reviewed manuscript were excluded.

Survey Methodology

We used the GRADE methodology to determine the strength of recom-
mendations [26,27]. Toward this goal, we first performed a systematic review
to assess the existing evidence related to all management questions asso-
ciated with a particular condition. Following the systematic review, the overall
methodological quality of evidence was assessed and was determined to be
very low. In accordance with the GRADE methodology, the guideline panel
should consider quality of evidence, balance between the intervention’s ben-
efits and harms, resource use, and patient values and preferences. Given that
the physicians were the target audience of this project, a formal assess-
ment of patient values and preferences and resource use was not undertaken.
A formal assessment of resource use also was not considered, because it was
beyond the scope of the panel. Owing to sparse data, heterogeneity of popu-
lations, and rarity of the conditions, we could not formally apply the evidence
to a decision making framework [27]. That is, we could not formally gen-
erate evidence tables quantifying all available evidence denoting quantifiable
benefits and risks associated with each recommendation, and thus we relied
on the collective expertise of a diverse group of panel members whose clin-
ical practice focuses on HCT and/or nontransplantation management of T
cell lymphomas from 3 continents. This inclusion of experts across a broad
geographic area was intentional by design, because some evaluated histo-
logical subtypes are more prevalent in certain areas of the world [1]. Although
evidence aids decision making, lack of it requires a balanced approach con-
sidering content, context, and clinical expertise to issue practice
recommendations [27,28]. In accordance with the GRADE method, the
strength of a recommendation reflects the degree of confidence that the de-
sirable effects associated with a specific recommendation outweigh the
undesirable effects of that recommendation. Ideally, panel members make
strong recommendations only in presence of high-quality evidence [27,28].
A recommendation was considered for inclusion if the majority (defined as
>50% of voting participants) of panel members voted in favor or against the
recommendation, as reported previously [25]. The recommendation survey

was administered using Qualtrics research software (www.Qualtrics.com;
Qualtrics LLC, Provo, UT) and was implemented in 2 phases.

During the first phase, the survey questions included demographic in-
formation related to participants (e.g., panelist's age, years in practice, practice
domain) and transplantation center (e.g., numbers of auto-HCTs and allo-
HCTs performed at panelist’s institution annually for all indications) along
with disease-specific questions. We believe that the total number of trans-
plantations (auto-HCT or allo-HCT), instead of the number of those performed
specifically for T cell lymphoma, represents a more informative indicator
of the transplantation center activity. This is because the number of trans-
plantations performed for T cell or NK/T cell lymphoma is relatively small
compared with those performed for B cell lymphomas or other diseases, and
because from a procedural standpoint, the regimens (and transplantation
care in general) used for auto-HCT or allo-HCT are similar.

During the second phase, based on responses from the first phase and
consistent with previously published methodology [25], the panelists were
asked to vote in favor of or against, and to characterize the strength (strong
versus weak) of each recommendation.

For the purpose of these clinical practice recommendations, we se-
lected the following lymphoma subtypes as described in the 2008 World
Health Organization (WHO) classification [29]: PTCL-NOS, AITL, ALCL-ALK
positive, ALCL-ALK negative, NK/T cell (localized), NK/T cell (dissemi-
nated: extension beyond upper aerodigestive tract), ATLL-acute, ATLL-
lymphoma type, ATLL-smoldering/chronic, mycosis fungoides/Sezary
syndrome (MF/SS) (early-stage IA, IB, IIA, or patch/plaque), MF/SS (advanced-
stage IIB-IVB or tumor/extracutaneous), subacute panniculitis-like T cell
lymphoma, enteropathy-associated T cell lymphoma (EATL), and
hepatosplenic lymphoma. These disorders cover approximately 80% of those
analyzed in the International T Cell Lymphoma Project. We also included
MEF/SS. Original disease-specific questions were aimed at assessing the role
of auto-HCT or allo-HCT as front-line consolidation, in the relapsed-
sensitive setting, and in cases of refractoriness to therapy (i.e., primary
refractory or relapsed/refractory).

Summary of Evidence Obtained by Systematic Review of the Medical
Literature

Using the aforementioned search strategy, we identified a total of 358
articles. We also identified 2 additional publications through a manual search,
bringing the total number of articles to 360. We did not find any RCT com-
paring auto-HCT with conventional chemotherapy (or chemoradiotherapy)
for any of the aforementioned histologies in either front-line consolida-
tion or the relapsed-sensitive or refractory disease setting. We also did not
find any RCT comparing allo-HCT with conventional chemotherapy (or
chemoradiotherapy) or auto-HCT. Moreover, specifically for allo-HCT, in T
cell or NK/T cell lymphomas, we did not identify any RCT comparing post—
allo-HCT outcomes based on intensity of the preparative regimen (reduced
intensity [RIC] versus myeloablative [MAC] conditioning), cell source (bone
marrow [BM] versus peripheral blood stem cells [PBSCs]), or regimens for
graft-versus-host disease (GVHD) prophylaxis. The overall quality of evi-
dence informing these recommendations was considered very low according
to the GRADE method [26].

RESULTS
Demographic Data of the Panel of Experts

Thirty-eight of 51 clinicians responded to our invitation
to participate, and 31 (61%) completed the first survey
(Table 1). Based on self-description, 11 (35%) were non-
transplantation physicians, 8 (26%) were primarily
transplantation physicians, and 12 (39%) were mixed-practice
physician (Table 1). Ninety percent of the participants re-
ported >10 years of experience in their respective practices
(Table 1).

Transplantation Center Demographics

For auto-HCT, 19 of 31 responding panelists reported per-
forming >100 procedures per year, and 11 reported performing
>200 procedures per year (Table 1). For allo-HCT, 19 of 30 re-
sponding panelists reported performing >100 procedures per
year and 8 of 30 reported performing >200 procedures per
year (Table 1).

Summary of Recommendations
The findings presented in this section are summarized in
Tables 2 to 4 and Figures 1 to 9.
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Table 1
Demographic Data of the Panel of Experts and Transplant Programs

Table 2

Role of HCT as Front-Line Consolidation

1829

Variable Number of Distribution
Respondents
Age 31 30-39yr: 1(3%)

40-49 yr: 13 (42%)
50-59 yr: 12 (39%)
60-69 yr: 4 (13%)
70+yr: 1(3%)
<S5yr: 0

5-9 yr: 3 (10%)

Years in practice since 31
completing specialty

training 10-19 yr: 15 (48%)
20-29 yr: 9 (29%)
30+yr: 4 (13%)
Practice domain* 31 Primarily nontransplant:

11 (35%)

Primarily transplant: 8 (26%)
Mixed practice: 12 (39%)
<50: 3 (10%)

50-99: 9 (29%)

100-149: 5 (16%)
150-199: 3 (10%)

200+: 11 (35%)

<50: 4 (13%)

50-99: 7 (23%)

100-149: 6 (20%)
150-199: 5 (17%)

200+: 8 (27%)

Number of autologous 31
HCTs performed (per
year) at respondent’s
institution for all
diseases

Number of allogeneic 30
HCTs performed (per
year) at respondent’s
institution for all
diseases

* Primarily nontransplant is defined as a hematologist, oncologist, or
hematologist-oncologist who spends >75% of her or his time in the care of
patients in a nontransplantation setting; primarily transplant is defined as
a physician who spends >75% of her or his time in the care of patients in a
transplantation setting; mixed practice is defined as a physician who spends
approximately 50% of her or his time in a transplantation setting and 50%
in a nontransplantation setting.

PTCL-NOS
Front-line consolidation
The panel recommends auto-HCT (strongly) (Table 2).

Chemosensitive relapsed disease

The panel recommends of auto-HCT (strongly) only if the
procedure was not done as front-line consolidation, and rec-
ommends allo-HCT (strongly) even if auto-HCT was performed
in front-line consolidation (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

Histology Recommendation: For or Against
(Strong or Weak)
Autologous HCT ~ Allogeneic HCT
PTCL-NOS For (strong) Against (strong)
AITL For (strong) Against (strong)
ALCL-ALK positive Against (strong)  Against (strong)

ALCL-ALK negative

NK/T cell (localized)

NK/T cell (disseminated)

ATLL-acute

ATLL-lymphoma type

ATLL-smoldering/chronic

MEF/SS (early stage IA, IB, IIA or
patch/plaque)

MF/SS (advanced stage IIB-IVB
or tumor/extracutaneous)

Subcutaneous panniculitis-like
T cell lymphoma

EATL

Hepatosplenic

For (strong)

Against (strong)
For (strong)

Against (strong)
Against (strong)
Against (strong)
Against (strong)

Against (strong)
Against (strong)

For (strong)
For (strong)

Against (weak)*
Against (strong)
For (weak)

For (strong)

For (strong)
Against (strong)
Against (strong)

Uncertain
Against (strong)

Against (weak)
For (strong)

HCT indicates hematopoietic cell transplantation; PTCL-NOS, peripheral T
cell lymphoma not otherwise specified; AITL, angioimmunoblastic T cell lym-
phoma; ALCL-ALK, anaplastic large cell lymphoma-anaplastic lymphoma
kinase; NK, natural killer; ATLL, adult T cell leukemia/lymphoma; MF/SS,
mycosis fungoides/Sezary syndrome; EATL, enteropathy associated T cell
lymphoma.

* The panel voted for strength of recommendation equally for strong and
weak.

AITL
Front-line consolidation

The panel recommends in favor of auto-HCT (strongly)
(Table 2).

Chemosensitive relapsed disease

The panel recommends auto-HCT (strongly) only if the pro-
cedure was not done as front-line consolidation, and
recommends allo-HCT (strongly) even if auto-HCT was per-
formed in front-line consolidation (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

ALCL-ALK Positive
Front-line consolidation

The panel does not recommend auto-HCT or allo-HCT in
this setting (Table 2).

PTCL-NOS, AITL, and ALCL-ALK-negative

A 4

CR1/PR1 | |Relapsed-sensitive Refractory

1

1

I

1

1

v
Auto-HCT | [ Auto-HCT* | [ Allo-HCT* [ Allo-HCT

Figure 1. Algorithm summarizing indications for HCT in PTCL-NOS, AITL, and ALCL-ALK-negative T cell lymphomas. *Only if auto-HCT was not performed in
front-line consolidation. **Even if auto-HCT was performed in front-line consolidation. The dashed line denotes a weak recommendation.
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ALCL-ALK-positive

A 4

CR1/PR1 Relapsed-sensitive Refractory

Y )
HCT not Auto-HCT | [ Allo-HCT | | Allo-HCT
recommended

Figure 2. Algorithm summarizing indications for HCT in ALCL-ALK-positive T cell lymphomas. The dashed line denotes a weak recommendation.

Chemosensitive relapsed disease Primary refractory or relapsed-refractory disease
The panel recommends auto-HCT (strongly) only if the The panel recommends allo-HCT (weakly) (Table 4).
procedure was not done as front-line consolidation.
Also, the panel recommends allo-HCT (strongly) even if ALCL-ALK Negative
auto-HCT was performed in front-line consolidation Front-line consolidation
(Table 3). The panel recommends auto-HCT (strongly) (Table 2).

NK/T-cell localized

A 4

CR1/PR1 Relapsed-sensitive Refractory
1

1
\'4
HCT not Auto-HCT | [ Allo-HCT | Allo-HCT

recommended

Figure 3. Algorithm summarizing indications for HCT in NK/T cell localized lymphoma. The dashed line denotes a weak recommendation.

NK/T-cell disseminated

CR1/PR1 | | Relapsed sensitive Refractory

A4
Auto-HCT | [Allo-HCT | [Auto-HCT]  [Allo-HCT

Figure 4. Algorithm summarizing indications for HCT in NK/T cell disseminated lymphoma. The dashed line denotes a weak recommendation.
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Adult T-cell leukemia/lymphoma

Acute/lymphoma type | | Smoldering/chronic type

CR1/PR1 or |Refractory| | CR1/PR1 I Relapsed-sensitive

relapsed-sensitive or refractory

1 T
1 1
1 1
1 1
1 1
1 1
v v

Allo-HCT HCT not | Allo-HCT I

recommended

Figure 5. Algorithm summarizing indications for HCT in ATLL. The dashed line denotes a weak recommendation.

Mycosis fungoides/Sezary syndrome

| Early stage | | Advanced stage |

| I - fi CR1/ - | fi |
CR1/PR1 | | Relapsed |Re ra:ctoryl | R1 PR1| Relapsed Refractory

sensitive sensitive

12 v
HCT Allo-HCT | Allo-HCT I Allo-HCT Allo-HCT | | Allo-HCT
not uncertain uncertain
recommended

Figure 6. Algorithm summarizing indications for HCT in MF/SS. The dashed line denotes a weak recommendation. Early stage: IA, IB, IIA or patch/plaque;
advanced stage, 1IB-IVB or tumor/extracutaneous.

Subcutaneous panniculitis-like T-cell ymphoma

A4

CR1/PR1 Relapsed-sensitive Refractory

A 4 Y
HCT not Auto-HCT | [ Allo-HCT | | Allo-HCT
recommended

Figure 7. Algorithm summarizing indications for HCT in subcutaneous panniculitis-like T cell lymphoma. The dashed line denotes a weak recommendation.
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Enteropathy-associated T-cell ymphoma

Y

CR1/PR1

Refractory

W

Relapsed-sensitive
T I

1
1
1
1
1
2
Auto-HCT | [ Auto-HCT | | Allo-HCT | Allo-HCT

Figure 8. Algorithm summarizing indications for HCT in enteropathy-associated T cell lymphoma. The dashed line denotes a weak recommendation.

Hepatosplenic lymphoma

CR1/PR1 |

| Relapsed-sensitive

Refractory

Auto-HCT | [ Allo-HCT |

[ Allo-HCT

Figure 9. Algorithm summarizing indications for HCT in hepatosplenic lymphoma. The dashed line denotes a weak recommendation.

Chemosensitive relapsed disease

The panel recommends auto-HCT (strongly) only if the pro-
cedure was not done as front-line consolidation; and
recommends allo-HCT (strongly) even if auto-HCT was per-
formed in front-line consolidation (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

NK/T-Cell Localized
Front-line consolidation

The panel does not recommend auto-HCT or allo-HCT in
this setting (Table 2).

Chemosensitive relapsed disease
The panel recommends in favor of auto-HCT (strongly) and
allo-HCT (weakly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

NK/T-Cell Disseminated
Front-line consolidation

The panel recommends auto-HCT (strongly) and allo-
HCT (weakly) (Table 2).

Table 3
Role of HCT in Relapsed-Sensitive Disease

Histology Recommendation: For or Against

(Strong or Weak)

Autologous HCT Allogeneic HCT
PTCL-NOS For (strong)* For (strong)’
AITL For (strong)* For (strong)’
ALCL-ALK positive For (strong)* For (strong)"
ALCL-ALK negative For (strong)* For (strong)’
NK/T cell (originally localized) For (strong) For (weak)

NK/T cell (originally disseminated) For (strong) For (weak)
ATLL-acute Against (strong) For (strong)
ATLL-lymphoma type Against (strong) For (strong)
ATLL-smoldering/chronic Against (weak)  For (weak)
MF/SS (early stage IA, IB, IIA or Against (strong) Uncertain
patch/plaque)
MEF/SS (advanced stage IIB-IVB or
tumor/extracutaneous)
Subcutaneous panniculitis-like
T cell lymphoma
EATL For (weak) For (weak)
Hepatosplenic Against (strong) For (strong)

Against (strong) For (strong)

For (weak) For (weak)

HCT indicates hematopoietic cell transplantation; PTCL-NOS, peripheral T
cell lymphoma not otherwise specified; AITL, angioimmunoblastic T cell lym-
phoma; ALCL-ALK, anaplastic large cell lymphoma-anaplastic lymphoma
kinase; NK, natural killer; ATLL, adult T cell leukemia/lymphoma; MF/SS,
mycosis fungoides/Sezary syndrome; EATL, enteropathy associated T cell
lymphoma.

* Only if autologous HCT not done in front-line consolidation.

T Even if autologous HCT done in front-line consolidation.



M.A. Kharfan-Dabaja et al. / Biol Blood Marrow Transplant 23 (2017) 1826-1838 1833

Table 4
Role of HCT in Primary Refractory or Relapsed Refractory Disease

Histology Recommendation: For or Against
(Strong or Weak)
Autologous HCT  Allogeneic HCT
PTCL-NOS Against (strong) For (weak)

AITL Against (strong) For (weak)
ALCL-ALK positive Against (strong) For (weak)
ALCL-ALK negative Against (strong) For (weak)
NK/T cell (originally localized) Against (strong) For (weak)
NK/T cell (originally disseminated) Against (strong) For (weak)
ATLL-acute Against (strong) For (weak)
ATLL-lymphoma type Against (strong) For (weak)
ATLL-smoldering/chronic Against (strong) For (weak)
MEF/SS (early stage IA, IB, IIA or Against (strong) For (weak)
patch/plaque)
MF/SS (advanced stage 1IB-IVB or
tumor/extracutaneous)
Subcutaneous panniculitis-like
T cell lymphoma
EATL Against (strong) For (weak)
Hepatosplenic Against (strong) For (weak)

Against (strong) For (weak)

Against (strong) For (weak)

HCT indicates hematopoietic cell transplantation; PTCL-NOS, peripheral T
cell lymphoma not otherwise specified; AITL, angioimmunoblastic T cell lym-
phoma; ALCL-ALK, anaplastic large cell lymphoma-anaplastic lymphoma
kinase; NK, natural killer; ATLL, adult T cell leukemia/lymphoma; MF/SS,
mycosis fungoides/Sezary syndrome; EATL, enteropathy associated T cell
lymphoma.

Chemosensitive relapsed disease
The panel recommends auto-HCT (strongly) and allo-
HCT (weakly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

ATLL- Acute
Front-line consolidation
The panel recommends allo-HCT (strongly) (Table 2).

Relapsed-responsive disease
The panel recommends allo-HCT (strongly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

ATLL- Lymphoma Type
Front-line consolidation
The panel recommends allo-HCT (strongly) (Table 2).

Relapsed-responsive disease
The panel recommends allo-HCT (strongly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

ATLL- Smoldering/Chronic
Front-line consolidation

The panel does not recommend auto-HCT or allo-HCT in
this setting (Table 2).

Relapsed-responsive disease
The panel recommends allo-HCT (weakly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

MEF/SS (Early-Stage IA, IB, IIA or Patch/Plaque)
Front-line consolidation

The panel does not recommend auto-HCT or allo-HCT
(Table 2).

Relapsed-responsive disease
The panel is uncertain about the role of allo-HCT (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

MEF/SS (Advanced-Stage IIB-1VB or Tumor/Extracutaneous)
Front-line consolidation
The panel is uncertain about the role of allo-HCT (Table 2).

Relapsed-responsive disease
The panel recommends allo-HCT (strongly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

Subcutaneous Panniculitis-Like T-Cell Lymphoma
Front-line consolidation

The panel does not recommend auto-HCT or allo-HCT in
this setting (Table 2).

Relapsed-responsive disease

The panel recommends auto-HCT (weakly) or allo-HCT
(weakly) (Table 3). In this situation, we asked the panelists
in which scenarios one modality would be favored over the
other. Twenty-six responses were received. Auto-HCT was pre-
ferred in patients of advanced age (25 of 26; 96%), in the
presence of comorbidities (24 of 26; 92%), and in those who
achieve a second complete remission (CR2) to salvage therapy
(15 of 26; 58%). In contrast, allo-HCT was favored in pa-
tients who achieve second partial response (PR2) at best (20
of 26; 77%) and in patients for whom a HLA-compatible donor
is readily available (21 of 26; 81%).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

EATL
Front-line consolidation
The panel recommends auto-HCT (strongly) (Table 2).

Relapsed-responsive disease

The panel recommends auto-HCT (weakly) or allo-HCT
(weakly) (Table 3). In this situation, we asked the panelists
in which scenarios one modality would be favored over the
other. Twenty-six responses were received. Auto-HCT was pre-
ferred in patients of advanced age (23 of 26; 88%), in the
presence of comorbidities (23 of 26; 88%), and when CR2 was
achieved after salvage therapy (14 of 26; 54%). In contrast,
allo-HCT was favored when PR2 was the best response (22
of 26; 85%) and when a HLA-compatible donor was readily
available (22/26, 85%).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

Hepatosplenic Lymphoma
Front-line consolidation

The panel recommends auto-HCT (strongly) or allo-HCT
(strongly) in this setting (Table 2). In this particular case, we
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asked panelists in which scenarios one modality would be
favored over the other. Twenty-six responses were re-
ceived. Auto-HCT was preferred in patients of advanced age
(23 of 26; 88%), in the presence of comorbidities (23 of 26;
88%), and in patients who achieved CR1 (15 of 26; 58%). In
contrast, allo-HCT was favored in patients who achieved PR1
(22 of 26; 85%) and in patients with bone marrow involve-
ment at the time of transplantation (24 of 26; 92%).

Relapsed-responsive disease
The panel recommends allo-HCT (strongly) (Table 3).

Primary refractory or relapsed-refractory disease
The panel recommends allo-HCT (weakly) (Table 4).

Use of the International Prognostic Index and the
Prognostic Index for PTCL-NOS Score at Time of Diagnosis

For PTCL-NOS, the panel is uncertain about using the In-
ternational Prognostic Index (IPI) score to inform
recommendation about proceeding with auto-HCT. On the
other hand, the panel was against (weakly) using the IPI score
to inform recommendations about proceeding with allo-
HCT. For AITL, ALCL-ALK-positive, and ALCL-ALK- negative
cases, the panel voted against using IPI to inform the deci-
sion for auto-HCT or allo-HCT.

Similarly, in cases of PTCL-NOS, the panel voted against
using the Prognostic Index for PTCL-NOS score [30] to inform
the decision to proceed with either auto-HCT or allo-HCT.

Preferred Conditioning Regimens
Auto-HCT

Nineteen of 20 (95%) respondents chose a regimen com-
bining carmustine, etoposide, and cytarabine with melphalan
or cyclophosphamide (BEAM/BEAC) as the preferred regimen
before auto-HCT.

Allo-HCT
Fifteen (79%) of 19 respondents would favor a RIC regimen.

Preferred Cell Source for Allo-HCT
Eighteen (95%) of 19 respondents would recommend PBSCs
as the preferred cell source.

DISCUSSION

In the absence of published RCTs to inform decision making
pertaining to auto-HCT or allo-HCT for the histologies dis-
cussed herein, these recommendations represent a major
comprehensive effort to harmonize HCT practice based on ma-
jority expert opinion. This is certainly because of the scarcity
of data pertaining to most histological subtypes and/or the
low quality of data (generally defined as absence of RCTs or
well-designed nonrandomized studies) in others. Our search
strategy excluded studies that were presented only as ab-
stracts; however, it is worth noting that the only RCT (the AATT
trial) comparing auto-HCT and allo-HCT as first-line therapy
in younger patients with PTCL was closed prematurely due
to a high likelihood that the primary endpoint (25% improve-
ment in event-free survival with allo-HCT) would not be met
[31]. Consistent with other published studies, the AATT trial
showed that approximately one-third of cases failed to achieve
objective responses to allow bridging to HCT [31].

Prospective phase 2 studies have been conducted in the
front-line consolidation setting for various T cell lymphoma
subtypes [18,19,32,33]. The Nordic Lymphoma Group has pub-
lished the largest phase 2 study of upfront auto-HCT in 160

evaluable patients (of 166 originally enrolled) with various
types of mature T cell lymphomas, demonstrating encour-
aging 5-year PFS and OS of 44% and 51%, respectively [18].
Patients with an ALCL-ALK-negative histology had better
5-year PFS and OS, 61% and 70%, respectively [18]. Reimer
et al. published an initial analysis of their first 30 consecu-
tive patients showing auto-HCT to be feasible and
demonstrating high response rates [33], and later published
the final outcomes (3-year OS of 48% for patients in CR1) for
83 patients with 6 histologic subtypes, some representing less
than 10% of the total study population [19]. Although finding
this is reflective of the extremely rare incidence of some his-
tologies, it highlights the serious limitations and challenges
in performing large-scale studies for each of the mature T cell
or NK/T cell lymphoma subtypes. Consistent with other studies,
Corradini et al. [34] showed that achiement of CR before
autografting is strongly predictive for better OS, and that pa-
tients with ALCL also appeared to achieve higher CR rates after
the procedure. It is important to note that 26% to 32% of pa-
tients in 3 prospective studies never proceeded to auto-HCT
owing to disease progression while on chemotherapy or soon
thereafter [18,19,34]. To date, no study has rigorously ad-
dressed the efficacy (or lack thereof) of auto-HCT versus
conventional chemotherapy as the primary endpoint, thus lim-
iting the ability to derive solid conclusions. For instance,
Gisselbrecht et al. [32] published results of a randomized trial
(LNH93-3) in patients with aggressive lymphoma (B or T cell
phenotypes) that intended to compare an intensive regimen
of doxorubicin, cyclophosphamide, vindesine, bleomycin, pred-
nisone, and intrathecal methotrexate (ACVBP) followed by
consolidation with i.v. methotrexate, etoposide, ifosfamide,
and cytarabine with an abbreviated induction regimen of cy-
clophosphamide, epirubicin, vincristine, and prednisone (CEOP)
followed by epirubicin, cyclophosphamide, vindesine,
bleomycin, and prednisone (ECVBP) later followed by auto-
HCT. However, although the authors described inferior
outcomes in the auto-HCT consolidation arm, it is arguable
that the prescribed dose intensity in this arm was strikingly
low, resulting in a premature administration of auto-HCT [32].
Similar to another study [19], the authors could not compare
outcomes among the various T cell histologies, likely due to
statistical design and low numbers [32]. Two systematic
reviews/meta-analyses have been published assessing the role
of auto-HCT in various subtypes of mature T cell lymphomas
and showing durable responses with low mortality [35,36].

A study conducted by the Scotland and Newcastle Lym-
phoma Group prospectively collected data on patients with
newly diagnosed EATL who received therapy with CHOP fol-
lowed by ifosfamide, vincristine, and etoposide/methotrexate
(IVE/MTX) and then auto-HCT that demonstrated improved
OS compared with a historical control of anthracycline-
based chemotherapy [37]. Only 26 patients were enrolled from
the time that this experimental arm was initiated in 1998 until
the final publication in 2010, and whether the improved OS
was due to the addition of IVE/MTX or auto-HCT, or both, is
unclear [37]. In addition, a retrospective registry study by the
European Society for Blood and Marrow Transplantation
(EBMT) demonstrated long-term remission in the majority
of patients autografted in CR1/PR1 [38].

Auto-HCT
Front-line setting

The procedure is recommended in PTCL-NOS, AITL, ALCL-
ALK-negative, NK/T cell (disseminated), EATL, and
hepatosplenic T cell lymphomas. For the latter, the
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panelists would favor auto-HCT over allo-HCT in patients of
advanced age, in the presence of comorbidities, and when CR1
is attained. Intriguingly, the strength of recommendations for
(i.e., in favor of) auto-HCT as a consolidative strategy for these
histological subtypes was strong. This is surprising despite
the scarcity and the low quality of available evidence. Emerg-
ing data shows that ALCL-ALK-negative histology is a
genetically and a clinically heterogenous entity [39]. Pa-
tients with dual specificity phosphatase 22 (DUSP22)-
rearranged ALCL-ALK-negative histology have an OS rate
similar to that of patients with ALCL-ALK-positive histolo-
gy in the setting of anthracycline-based chemotherapy,
arguing against the need to offer auto-HCT in front-line con-
solidation [39,40]. Moreover, as previously mentioned for
EATL, auto-HCT has been evaluated in a prospective study [37]
and a retrospective registry study by the EBMT [38]. In the
case of an extranodal NK/T cell histology, a multicenter ret-
rospective study identified auto-HCT as an active treatment
for patients who respond to primary therapy [41].

Relapsed-sensitive disease

Auto-HCT is recommended for PTCL-NOS, AITL, ALCL-
ALK-negative, and ALCL-ALK-positive histologies only if the
procedure was not performed in front-line consolidation. Al-
though the questions were designed to be generally applicable
to all subtypes, the resulting recommendations pose a chal-
lenge in the case of ALCL-ALK-positive lymphoma. This
subtype of T cell lymphoma is associated with a good prog-
nosis with CHOP-like regimens, hence avoiding the need for
auto-HCT in the front-line setting [1,42]. Accordingly, the con-
ditional recommendation limiting auto-HCT only to patients
who did not receive a previous autograft is not applicable to
ALCL-ALK-positive lymphoma. Auto-HCT is also recom-
mended for relapsed-sensitive NK/T cell lymphomas
(originally localized or disseminated). Intuitively, auto-HCT
could be offered to patients with relapsed-sensitive NK/T cell
(disseminated) lymphoma if not done as front-line consol-
idation. Once again, it is intriguing that in both scenarios, the
recommendations were strong despite the low quality of avail-
able data, mostly limited to retrospective small case series
[43-46]. Similarly, auto-HCT is recommended (weakly) for pa-
tients with relapsed-sensitive EATL who did not undergo the
procedure in the front-line setting.

Refractory (primary or relapsed refractory)

Auto-HCT is not recommended for any of the evaluated
histologies (Table 4). Data supporting auto-HCT are anec-
dotal, mostly limited to single case reports and small case
series.

Specifically, for ATLL (acute, lymphoma-type or smoldering/
chronic), auto-HCT is not recommended as front-line
consolidation or in relapsed-sensitive and refractory cases.
Data on auto-HCT are limited to a handful of cases [47]. In
addition, auto-HCT is not recommended for MF/SS regard-
less of stage at diagnosis or whether the disease is sensitive
or refractory to therapy. Although published series have shown
auto-HCT to be capable, anecdotally, of yielding high CR rates
in MF/SS, responses are short-lived [48-50].

Allo-HCT
Front-line consolidation

Allo-HCT is recommended in NK/T cell (disseminated),
ATLL (acute and lymphoma type), and hepatosplenic lym-
phomas. For the latter, the panelists favored allo-HCT (versus
auto-HCT) in patients who achieve PR1 as their best re-

sponse, those with continuing bone marrow involvement at
the time of transplantation, and younger patients without lim-
iting comorbidities. Recommendations for allo-HCT are strong
for ATLL (acute and lymphoma type) and hepatosplenic lym-
phoma but weak for NK/T cell (disseminated) lymphoma in
front-line consolidation. Our search strategy did not identi-
fy any RCT comparing allo-HCT with other therapies for ATLL
(acute and lymphoma type). Two large Japanese multi-
center retrospective studies showed allo-HCT to be feasible,
yielding 3-year OS rates of approximately 35% to 40% [17,21].
A small registry study from the EBMT showed comparable
outcomes (3-year OS of 34.3%) [51]. One limitation worth
noting is the fact that some chronic ATLL cases have a more
aggressive clinical course [52], prompting further subclassi-
fication of unfavorable chronic versus favorable chronic; the
former subgroup is treated more aggressively [53]. For NK/T
cell (disseminated) histology, we could not identify any RCT
or single-arm prospective trial evaluating allo-HCT specifi-
cally in front-line consolidation. Tse et al. [54] published a
retrospective multicenter analysis from the Asia Lymphoma
Study Group of 18 patients who underwent allo-HCT at dif-
ferent stages of NK/T cell lymphoma (CR1, n=9; CR2,n=7;
PR, n=1) that showed similar OS in patients allografted in
CR1 and CR2. In the case of MF/SS (advanced stage IIB-IVB
or tumor/extracutaneous), the panel was uncertain about the
role of allo-HCT in front-line consolidation, highlighting the
need to develop well-designed clinical trials, preferably RCTs,
to better understand its role for this particular scenario.

Relapsed-sensitive disease

Allo-HCT is recommended for PTCL-NOS, AITL, ALCL-ALK-
positive and ALCL-ALK-negative histologies, even in patients
with failed previous auto-HCT. As noted above, these ques-
tions were designed to be generally applicable to all subtypes,
and thus the resulting recommendations pose a challenge in
ALCL-ALK-positive lymphoma. For AITL, EBMT data show a
3-year OS of 81% in patients allografted in chemotherapy-
sensitive disease compared with 37% in chemotherapy-
refractory cases (P=.002) [55]. Moreover, allo-HCT was also
recommended for relapsed-sensitive NK/T cell (originally lo-
calized or disseminated), ATLL (acute, lymphoma, and
smoldering/chronic), MF/SS (advanced-stage IIB-IVB or tumor
/extracutaneous), subcutaneous panniculitis-like T cell lym-
phoma, EATL, and hepatosplenic gamma-delta T cell
lymphomas. In the case of subcutaneous panniculitis-like T
cell lymphoma, the clinical scenarios are applicable to the TCR-
o/P rearranged cases, owing to a higher frequency compared
to the gamma/delta variant [56].

Intriguingly, the panelists issued strong recommenda-
tions for allo-HCT in relapsed-sensitive ATLL (acute and
lymphoma type), MF/SS (advanced-stage 1IB-IVB or tumor
/extracutaneous), and hepatosplenic T cell lymphoma despite
the lack of high-quality data (and at times no data at all or
just limited to case reports) [57-61]. One systematic review/
meta-analysis showed more durable responses following allo-
HCT for MF/SS in an indirect comparison with auto-HCT [62].

Refractory (primary or relapsed refractory)

Allo-HCT is recommended (weakly) for refractory mature
T cell and NK/T cell lymphomas described in this project
(Table 4). Data supporting allo-HCT are very scarce, and the
available results are disappointing. For instance, in relapsed-
refractory ATLL, Fujiwara et al. [63] reported a 3-year
cumulative incidence of relapse of 51% and a dismal 3-year
0OS of 13% in 131 patients who underwent allo-HCT without
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remission. In other histologies, the use of allo-HCT appears
to be more promising. For instance, the aforementioned EBMT
study showed a 3-year OS of 37% in AITL treated with allo-
HCT in refractory disease, suggesting a promising graft-
versus-lymphoma (GVL) effect in this histology [55]. Moreover,
in relapsed/refractory MF/SS, a retrospective study found long-
term survival of 44% at 7 years after allo-HCT, but disease
relapse/progression ultimately occurred in 45% of cases at a
median of 3.8 months [64,65]. The authors reported that ap-
proximately one-third of relapsed cases were successfully
rescued with infusion of donor lymphocytes and/or other
therapies, suggesting a GVL effect in MF/SS [65]. Another
single-institution study showed a 4-year OS of 51% in 47 pa-
tients with MF/SS who underwent allo-HCT after failing
standard therapies [66]. We acknowledge that these data rep-
resent outcomes for patients who were largely refractory to
standard cytotoxic chemotherapy approaches. Given the in-
creasing availability of novel agents with activity in
chemorefractory disease, we speculate that the outcomes for
these refractory cases may be different in the future.

It is very likely that the decision of the panel to recom-
mend allo-HCT in refractory cases despite the low quality of
evidence represents a treatment of last resort, acknowledg-
ing that long-term remission is possible in a minority of such
cases, and highlights the intention of transplantation phy-
sicians to act in the best interest of patients [67].

Regarding the preferred stem cell source for allo-HCT, the
recommendation for using PBSCs is based solely on the survey
of experts on this panel, likely reflecting their clinical
practice rather than representing an evidence-based
recommendation.

Our study did not include other lymphoma subtypes, such
as primary cutaneous gamma-delta T cell lymphoma, chronic
lymphoproliferative disorder of NK cells, hydroa vacciniforme-
like lymphoproliferative disorder, among others, which are
defined in the 2016 WHO update, due to their exceedingly
rare incidence [68]. Moreover, we acknowledge that there are
unique clinical scenarios not covered by these recommen-
dations that may require individualized decisions.

Future Directions

The main goal in developing these clinical practice rec-
ommendations is to provide guidance on the role of HCT for
mature T cell and NK/T cell lymphomas and harmonize clin-
ical practice, considering their relatively low incidence and
the lack of RCTs. Our recommendations are based predomi-
nantly on expert opinion (by majority [ >50%] voting and not
by consensus). While acknowledging that well-designed RCTs
represent the highest level of evidence to inform decision
making, the relatively low incidence of mature T cell lym-
phomas overall (and particularly of specific histologic
subtypes), coupled with the unique geographic distribu-
tion, pose a serious challenge to conducting such studies.
Accordingly, it is imperative to promote worldwide collab-
oration to better understand the role of HCT as well as explore
novel therapies for these diseases. We anticipate that as more
effective therapies for various mature T cell lymphomas
emerge, they will be incorporated into the pretransplantation,
peritransplantation, and post-transplantation algorithms (au-
tologous or allogeneic) aimed at optimizing the efficacy of
the procedure. Novel therapies with better anti-T cell lym-
phoma efficacy remain a major unmet need.

Finally, as our genomic understanding of T cell lympho-
mas continues to evolve, we anticipate a refinement in both

the classification and the treatment of specific T cell lym-
phoma subtypes [69,70].
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