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Key Points

• Consolidative SCT
should be considered
in patients with
CD30+PTCL in a CR
following frontline
treatment with
A+CHP.

• Further studies are
needed to establish the
benefits of
consolidative SCT in
this setting.

Peripheral T-cell lymphomas (PTCLs) are a heterogeneous group of aggressive non-Hodgkin

lymphomas, the majority of which have high relapse rates following standard therapy.

Despite use of consolidative stem cell transplant (SCT) following frontline therapy, there

remains no consensus on its utility. The double-blind randomized phase 3 ECHELON-2 study

(#NCT01777152; clinicaltrials.gov) demonstrated improved progression-free survival (PFS)

and overall survival with frontline brentuximab vedotin plus cyclophosphamide,

doxorubicin, and prednisone (A+CHP). Herein, we conducted an exploratory subgroups

analysis of the impact of consolidative SCT on PFS in patients with previously untreated

CD30+ PTCL (ALK− anaplastic large cell lymphoma [ALCL] and non-ALCL) who were in

complete response (CR) after frontline treatment with A+CHP or cyclophosphamide,

doxorubicin, vincristine, and prednisone. Median PFS follow-up was 47.57 months. The

PFS hazard ratio was 0.36, equating to a 64% reduction in the risk of a PFS event in patients

who underwent SCT. The median PFS in patients who underwent SCT was not reached,

vs 55.66 months in patients who did not undergo SCT. PFS results favored the use of SCT

in both ALK− ALCL and non-ALCL subgroups. These data support the consideration of

consolidative SCT in patients with CD30+PTCL who achieve CR following treatment with

A+CHP.

Submitted 7 December 2020; accepted 25 March 2022; prepublished online on
Blood Advances First Edition 25 April 2022; final version published online 5 October
2022. https://doi.org/10.1182/bloodadvances.2020003971.

Data in this report was originally presented at the 61st meeting of the American
Society of Hematology, Orlando, FL, 7-9 December 2019.

Requests for data sharing may be submitted to Kerry J. Savage (ksavage@bccancer.
bc.ca.).

The full-text version of this article contains a data supplement.

© 2022 by The American Society of Hematology. Licensed under Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0),
permitting only noncommercial, nonderivative use with attribution. All other rights
reserved.
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Introduction

Peripheral T-cell lymphomas (PTCLs) are a heterogeneous group
of aggressive non-Hodgkin lymphomas (NHLs), accounting for
~10% of all NHL cases in Western populations and 24% in Asia.1

The so-called “nodal” subtypes, PTCL not otherwise specified
(PTCL-NOS), angioimmunoblastic T-cell lymphoma, and systemic
anaplastic large cell lymphoma (sALCL), are the most common,
comprising ~60% of PTCLs. For decades, CHOP (cyclophos-
phamide, doxorubicin, vincristine, and prednisone) or CHOP-like
regimens have been considered the standard therapy2,3; how-
ever, outcomes are poor for most subtypes.4-6

Several PTCL subtypes express CD30, including sALCL, for which
CD30 is a diagnostic criterion.7 Among the non-sALCL subtypes,
CD30 expression is variable; CD30 expression has been docu-
mented in 30% to 64% of cases of PTCL-NOS, with varied fre-
quencies reflecting different threshold cutoffs for positivity.8,9 Prior
studies suggested that CD30 expression might be associated with
inferior outcomes in PTCL-NOS.7,10

Given the historically high relapse rate in PTCLs, consolidative high-
dose chemotherapy and autologous stem cell transplant (SCT) is
commonly considered following frontline chemotherapy.2-4 How-
ever, in the absence of randomized studies, and the potential for
selection bias in retrospective studies, there is no consensus on the
role of SCT in this setting. The Nordic Lymphoma Group performed
a prospective phase 2 study evaluating CHOP-like chemotherapy
followed by high-dose chemotherapy/autologous SCT in newly
diagnosed PTCL (excluding anaplastic lymphoma kinase [ALK]-
positive ALCL) with chemoresponsive disease.11 The 5-year
progression-free survival (PFS) was encouraging (44%) compared
with historical estimates, but chemorefractory disease remained
problematic. A registration data analysis by the Center for Interna-
tional Blood and Marrow Transplant Research12 suggested that
post-SCT outcomeswere improved in thosewhowere in a complete
remission (complete response, CR) at the time of transplantation,
with a 3-year PFS from consolidative autologous SCT of 58% in CR

patients vs 42% in non-CR patients. Other retrospective studies,
however, have shown no difference in patients who achieve a CR
regardless of receipt of subsequent consolidative SCT.13,14

The double-blind, randomized, phase 3 ECHELON-2 study
(#NCT01777152; clinicaltrials.gov) demonstrated a significant
improvement in PFS, overall survival, CR, and overall response rate
with frontline brentuximab vedotin (Adcetris) plus cyclophospha-
mide, doxorubicin, and prednisone (A+CHP) compared with CHOP
in CD30+ PTCLs, with sustained benefit at 5 years of follow-up, and
has led to regulatory approval in many jurisdictions.15,16 With
improvement of frontline therapy, the role of consolidative SCT
requires reevaluation. Herein, we explored the impact of con-
solidative SCT in ECHELON-2 in a post hoc subgroup analysis of
patients in CR at end of treatment (EOT) after frontline A+CHP.15

The primary focus of the present analysis was to evaluate the
impact of consolidative SCT in the A+CHP group; however, the
impact of SCT in the CHOP arm was also investigated.

Methods

ECHELON-2 is a double-dummy, placebo-controlled, active-
comparator study.15 For these exploratory analyses, eligible
patients were adults with previously untreated CD30+ (≥10% of
cells) PTCL (ALCL or non-ALCL), with the exception of ALK+

sALCL, a subtype that tends to have more favorable outcomes7

and is less associated with SCT. Patients were randomly
assigned 1:1 to receive either A+CHP or CHOP for 6 or 8 cycles.
Consolidative SCT (autologous or allogeneic) or radiotherapy was
permitted at the investigator’s discretion after treatment with their
intent specified prior to the first cycle of treatment. The primary
endpoint was PFS, defined as the time from randomization to the
first of relapse/progressive disease, death due to any cause, or
receipt of subsequent systemic chemotherapy to treat residual or
progressive PTCL.

Patients who discontinued treatment due to adverse events were
included in the analyses, provided they were in a CR at EOT.
Response was determined by independent review per the Revised

ALK–ALCL and non-sALCL A+CHP arm
n=177

ALK–ALCL
n=113

Non-sALCL
n=64

EOT CR
n=38 (59%)

Consolidative SCT
n=27 (36%)

ALCL = anaplastic large cell lymphoma; ALK = anaplastic lymphoma kinase; CR = complete response; EOT = end of treatment;
ITT = intention to transplant; sALCL = systemic ALCL; SCT = stem cell transplant

No consolidative SCT
n=49 (64%)

No consolidative SCT
n=27 (71%)

Consolidative SCT
n=11 (29%)

EOT CR
n=76 (67%)

ITT – Yes
All: n=50 (44%)
Asia: 2/15 (13%)

Non-Asia: 48/98 (49%)

ITT – Yes
All: n=32 (50%)
Asia: 5/17 (29%)

Non-Asia: 27/47 (57%)

Figure 1. Patient flow diagram for ECHELON-2 exploratory analysis: A+CHP arm. There were no significant differences (P = .49) in the baseline international prognostic

index score distribution between patients who received SCT and patients who did not receive SCT. Note that 12 transplanted patients were excluded from the analysis

(4 patients with ALK+; 8 did not have CR at EOT [6 PR, 1 SD, and 1 not evaluable]), for a total analysis population of n = 38. Consistent criteria16 were applied per protocol for

response assessments. PR, partial response.
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Figure 2. PFS by consolidative SCT: A+CHP arm. (A) PFS by consolidative SCT after A+CHP in patients with CR at EOT: ALK− sALCL and Non-sALCL. (B) PFS by

consolidative SCT after A+CHP in patients with CR at EOT: ALK− sALCL. (C) PFS by consolidative SCT after A+CHP in patients with CR at EOT: Non-sALCL. ITT, intention to

transplant.
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Response Criteria for Malignant Lymphoma.17 A univariate analysis
of SCT vs no SCT and multivariate analyses adjusting for region
and age were performed in both the A+CHP and CHOP arms.
PFS was estimated by Kaplan-Meier methods. The study received
institutional review board approval from multiple institutions and
was conducted according to the Declaration of Helsinki.

Results and discussion

Use of SCT on the A+CHP arm

Among patients with ALK− sALCL or non-ALCL in the A+CHP
arm, 114/177 (64%) were in a CR at the EOT including. Sixty-
seven percent (76/113) with ALK− sALCL and 59% (38/64) of
patients with non-sALCL. Thirty-six percent (27/76) of patients with
ALK− sALCL and 29% (11/38) of patients with non-ALCL under-
went consolidative SCT (Figure 1). The median age of patients
who underwent SCT was lower compared with those who did not
undergo SCT (either autologous [n = 36] or allogeneic [n = 2]),
regardless of PTCL subtype (ALK− sALCL [50 years vs 59 years]
or non-sALCL [57 years vs 66 years]) (supplemental Table 1).
Among those for whom positive intent to transplant was indicated,
patients who underwent SCT had no difference in adverse event
profile vs those who did not undergo SCT (data not shown).

Prior to the start of treatment, the intent to transplant among ALK−

sALCL and non-ALCL patients in Asian countries (13% and 29%,
respectively) was less frequent than that in non-Asian countries
(49% and 57%, respectively). The proportion of patients ultimately
transplanted was also lower in Asian (ALK− sALCL, 13%; non-
sALCL, 12%) than in non-Asian countries (32% and 23%,
respectively), which may reflect regional differences in treatment
practices (for patients in CR, see supplemental Tables 2 and 5).

PFS by use of consolidative SCT after A+CHP in patients
with CR at EOT. Median PFS follow-up was 47.57 months (95%
confidence interval [CI], 41.89-48.16). A summary of PFS by con-
solidative SCT after A+CHP is provided in supplemental Table 3.

All patients (ALK− sALCL and non-sALCL). Across all
patients (ALK− sALCL and non-sALCL) who achieved CR following
A+CHP, patients who underwent SCT had a lower risk of experi-
encing a PFS event. The PFS hazard ratio (HR) was 0.36 (95% CI,
0.17-0.77), equating to a 64% reduction in the risk of a PFS event in
patients who underwent SCT (Figure 2A). The estimated 3-year PFS
in patients who underwent SCT was 80.4% vs 54.9% in patients
who did not undergo SCT; at 5 years, the estimated PFSwas 65.3%
vs 46.4%, respectively (supplemental Table 3). A sensitivity analysis
excluding patients ≥75 years of age (n = 10) demonstrated similar
results (HR, 0.40; 95% CI, 0.18-0.89).

Patients with either ALK− sALCL or non-sALCL. Subgroup
analyses in ALK− sALCL and non-sALCL subtypes were consistent
with the overall combined PFS analyses. For those with ALK−

sALCL, the HR for PFS was 0.35 (95% CI, 0.13-0.98), equating to
a 65% reduction in the risk of PFS events in patients who under-
went SCT (Figure 2B). The median PFS in patients was not
reached regardless of SCT use among those with ALK− sALCL.

Patients with non-sALCL who underwent SCT had a 54% reduc-
tion in risk of a PFS event vs those who did not undergo SCT (HR,

0.46; 95% CI, 0.15-1.41) (Figure 2C). The median PFS in patients
who underwent SCT was 62.26 months (95% CI, 23.72-NA) vs
32.33 months (95% CI, 8.08-NA) in patients who did not.

Adjusting for age and region, the multivariate proportional hazards
regression analyses favored the use of SCT in PTCL patients
(regardless of subtype) in a CR after A+CHP (supplemental
Table 3).

Use of SCT in the CHOP arm

Of the patients with ALK− sALCL or non-ALCL on the CHOP arm,
97/177 (55%) were in a CR at EOT, including 50% (53/105) of
patients with ALK− sALCL and 61% (44/72) of patients with non-
sALCL. Twenty-five percent (13/53) of patients with ALK− sALCL
and 36% (16/44) of patients with non-ALCL underwent con-
solidative SCT. Additional details on demographics and regional
use of SCT on the CHOP arm can be found in supplemental
Tables 4 and 5.

At a median follow-up of 53.72 months (95% CI, 47.54-59.37),
there was a trend favoring consolidative SCT for ALK− sALCL and
non-sALCL vs those who did not: HR, 0.63 (95% CI, 0.32-1.24).
The estimated 3-year PFS in patients who underwent SCT
was 67.2% vs 54.1% in patients who did not undergo SCT; at
5 years, the estimated PFS was 48.9% vs 50.9%, respectively,
but it is noted that the latter estimates are based on very small
patient numbers(supplemental Table 6). As with the A+CHP
arm, a sensitivity analysis excluding patients ≥75 years of age
(n = 9) demonstrated similar results (HR, 0.73; 95% CI, 0.36-
1.49).

Subgroup analyses in ALK− sALCL and non-sALCL subtypes were
consistent with the overall combined PFS results (supplemental
Table 6). Adjusting for age and region, the multivariate proportional
hazards regression analyses still favor the use of SCT; however, the
benefit is less clear (supplemental Table 6).

Discussion

The overall impact of consolidative SCT, including after A+CHP or
CHOP, remains unconfirmed given the lack of large, randomized,
transplant-focused trials for this rare disease. The current analysis
has limitations, including small patient numbers, thus limiting sta-
tistical power, and the potential for confounding variables (eg,
regional differences in SCT use, older age in nontransplanted
patients, and consolidative SCT performed at the discretion of the
investigator). A significant difference in the CR rate with A+CHP
(68%) vs CHOP (56%) should also be noted.

Analyses of SCT use among patients who received A+CHP
appears to support the benefit of consolidative SCT; however, the
benefit appeared less pronounced in the CHOP arm. Although
these data provide additional context for the management of this
rare patient population, the utility of consolidative SCT remains
unanswered. Nevertheless, this exploratory analysis suggests that
consolidative SCT should still be considered even with superior
frontline therapy using A+CHP in CD30+ PTCL patients. Addi-
tional, larger studies are needed, particularly in DUSP22-rear-
ranged and low International Prognostic Index ALK− ALCL, to
determine whether there are favorable subgroups that could be
treated with A+CHP alone.12,18,19
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