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ORIGINAL ARTICLE
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Background: For patients with peripheral T-cell lymphoma (PTCL), outcomes using frontline treatment with
cyclophosphamide, doxorubicin, vincristine, and prednisone (CHOP) or CHOP-like therapy are typically poor. The
ECHELON-2 study demonstrated that brentuximab vedotin plus cyclophosphamide, doxorubicin, and prednisone
(AþCHP) exhibited statistically superior progression-free survival (PFS) per independent central review and
improvements in overall survival versus CHOP for the frontline treatment of patients with systemic anaplastic large
cell lymphoma or other CD30-positive PTCL.
Patients and methods: ECHELON-2 is a double-blind, double-dummy, randomized, placebo-controlled, active-
comparator phase III study. We present an exploratory update of the ECHELON-2 study, including an analysis of 5-
year PFS per investigator in the intent-to-treat analysis group.
Results: A total of 452 patients were randomized (1 : 1) to six or eight cycles of AþCHP (N ¼ 226) or CHOP (N ¼ 226). At
median follow-up of 47.6 months, 5-year PFS rates were 51.4% [95% confidence interval (CI): 42.8% to 59.4%] with
AþCHP versus 43.0% (95% CI: 35.8% to 50.0%) with CHOP (hazard ratio ¼ 0.70; 95% CI: 0.53-0.91), and 5-year
overall survival (OS) rates were 70.1% (95% CI: 63.3% to 75.9%) with AþCHP versus 61.0% (95% CI: 54.0% to
67.3%) with CHOP (hazard ratio ¼ 0.72; 95% CI: 0.53-0.99). Both PFS and OS were generally consistent across key
subgroups. Peripheral neuropathy was resolved or improved in 72% (84/117) of patients in the AþCHP arm and
78% (97/124) in the CHOP arm. Among patients who relapsed and subsequently received brentuximab vedotin, the
objective response rate was 59% with brentuximab vedotin retreatment after AþCHP and 50% with subsequent
brentuximab vedotin after CHOP.
Conclusions: In this 5-year update of ECHELON-2, frontline treatment of patients with PTCL with AþCHP continues to
provide clinically meaningful improvement in PFS and OS versus CHOP, with a manageable safety profile, including
continued resolution or improvement of peripheral neuropathy.

*Correspondence to: Dr Steven Horwitz, Memorial Sloan Kettering Cancer Center, 1275 York Ave, New York, NY 10065, USA. Tel: þ1-212-639-3045
E-mail: horwitzs@mskcc.org (S. Horwitz).

5Note: Presented in part in abstract form at the 62nd annual meeting of the American Society of Hematology, December 2020.
0923-7534/© 2021 The Authors. Published by Elsevier Ltd on behalf of European Society for Medical Oncology. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
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INTRODUCTION

Peripheral T-cell lymphoma (PTCL) is a heterogeneous ma-
lignancy that is relatively rare, accounting for w10% of all
non-Hodgkin lymphomas (NHLs) in Western populations.1

The most common subtypes of PTCL are the so-called
‘nodal’ PTCLs: PTCL-not otherwise specified (PTCL-NOS),
angioimmunoblastic T-cell lymphoma (AITL), and systemic
anaplastic large cell lymphoma (sALCL).1 sALCL is subdivided
into those that harbor a chromosomal translocation
involving the anaplastic lymphoma kinase (ALK) gene, called
ALK-positive (ALKþ) sALCL, and those that do not (ALK-
negative, ALK�). Although ALKþ sALCL has more favorable
prognosis in younger patients, older patients or those with
higher international prognostic index (IPI) scores (�2) can
have a prognosis that is similar to ALK� sALCL.2

The rarity of PTCL, the diversity of histologies, and diag-
nostic challenges have hampered progress in treatment of
the disease. Historically, the most common treatment of
PTCL has been the combination of cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP) or CHOP-like
regimens.1,3 Outcomes with CHOP or CHOP-like regimens
depend on histology, but are typically poor, with w75% of
patients not responding to or eventually relapsing after
initial chemotherapy.4 Most relapses of PTCL are in the first 1
to 2 years, but later relapses do occur. Data from the In-
ternational T-cell Lymphoma Project demonstrated that 37%
of relapses post frontline therapy occur after 12 months.5 A
large international cohort study found that only 36% of PTCL
patients were event-free at 24 months, and for these pa-
tients, the risk of relapse in the subsequent 5 years was
23%.6 For patients who relapse after or are refractory to
primary therapy, outcomes are poor and survival is short.7

Prior attempts to intensify treatment to improve efficacy
have shown only modest or equivocal improvements and
lack definitive evidence from a randomized trial. Historically,
attempts have been made to improve treatment generally
by adding a novel agent to CHOP, but most have outcomes
comparable with CHOP and often have significant toxicity.8-12

By diagnosis, CD30 is highly expressed in sALCL, but
expression is more variable among patients with other PTCL
subtypes.13 CD30 expression at any level is detected by
immunohistochemistry (IHC) in w60% of PTCL-NOS cases
and about half of all AITL cases.13 With encouraging results
and safety demonstrated from a phase I study,14 the phase
III ECHELON-2 (NCT01777152) compared frontline treat-
ment of brentuximab vedotin, an antibody-drug conjugate
directed to CD30, plus cyclophosphamide, doxorubicin, and
prednisone (AþCHP) versus CHOP for patients with sALCL
or other CD30-positive PTCL (CD30 �10%).15 In the primary
analysis (median follow-up 36.2 months), the 3-year
progression-free survival (PFS) was 57.1% [95% confidence
interval (CI): 49.9% to 63.7%] for AþCHP compared with

44.4% with CHOP (95% CI: 37.6% to 50.9%). OS also favored
AþCHP over CHOP, with 3-year OS of 76.8% (95% CI: 70.4%
to 82.0%) with AþCHP versus 69.1% for CHOP (95% CI:
62.3% to 74.9%). Brentuximab vedotin was approved in
combination with CHP in the USA, Europe, Canada, and
other parts of the world either for treatment of patients
with previously untreated sALCL or more broadly for
treatment of patients with previously untreated CD30-
expressing PTCL and has since become an accepted
standard-of-care option.16

Here, we present an exploratory analysis of the
ECHELON-2 study at 5 years, including PFS per investigator
and OS in the intent-to-treat (ITT) population, results in
prespecified subgroups, response rates with brentuximab
vedotin treatment after frontline therapy, and peripheral
neuropathy (PN) resolution and improvement.

METHODS

Study design and patients

ECHELON-2 is a double-blind, double-dummy, randomized,
placebo-controlled, active-comparator phase III study. The
study design has been described in detail previously.15

Briefly, eligible patients were aged 18 years and over and
Eastern Cooperative Oncology Group performance status
�2 with previously untreated CD30-positive PTCL (CD30
detected in �10% of neoplastic cells by local review. In
cases where enumeration of neoplastic cells was not
possible, total lymphocytes were used). Eligible histologies
included ALKþ sALCL with an IPI score �2, ALK� sALCL,
PTCL-NOS, AITL, adult T-cell leukemia/lymphoma,
enteropathy-associated T-cell lymphoma, and hepatosplenic
T-cell lymphoma. Enrollment targeted 75% � 5% of patients
with sALCL to comply with European and Canadian regula-
tory requirements for this confirmatory trial. The trial was
conducted in accordance with regulatory requirements, and
the protocol was approved by institutional review boards
and ethics committees at individual sites. All patients pro-
vided written informed consent.

Procedures

Randomization and masking have been described previ-
ously.15 Patients were treated with six or eight 21-day cycles
of either brentuximab vedotin, cyclophosphamide, doxoru-
bicin, prednisone (AþCHP) or cyclophosphamide, doxoru-
bicin, vincristine, prednisone (CHOP). Consolidative stem
cell transplantation (SCT) (autologous or allogeneic) or
radiotherapy was permitted after treatment at the in-
vestigator’s discretion, with intent to transplant specified
before to the first cycle of treatment. Data on subsequent
therapies, including brentuximab vedotin or brentuximab
vedotin-containing regimens, were collected.
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Endpoints and assessments

The primary endpoint of PFS was assessed per blinded
independent central review in the prespecified primary
analysis. This update at 5 years is exploratory as it was not
prespecified in the protocol. The analysis was conducted
per investigator following the closure of the blinded in-
dependent central reader after completion of the primary
analysis. PFS per investigator was defined as the time from
the date of randomization to the date of first documen-
tation of relapse or progressive disease,17 death due to any
cause, or receipt of subsequent systemic chemotherapy to
treat residual or progressive PTCL as determined by the
investigator, whichever came first. Key alpha-controlled
secondary endpoints were OS, PFS in sALCL, complete
remission (CR) rate, and objective response rate (ORR). In
long-term follow-up, computed tomography scans were
required at 9, 12, 15, 18, 21, and 24 months after initiation
of study treatment, and every 6 months thereafter until
the patient experienced disease progression, death, or
analysis of the primary endpoint, whichever came first.
Classification of SCT in ECHELON-2 distinguished between
use as consolidation and use as subsequent anticancer
therapy. The patients classified as receiving SCT as subse-
quent anticancer therapy had either progressive disease or
another non-consolidative subsequent therapy before SCT.
Response to subsequent therapies for recurrent or pro-
gressive disease after frontline therapy was assessed by
the investigator. The relationship between CD30 expression
(assessed in local laboratories using the IHC Ber H2 anti-
body) above/below the median expression level and CR
rate and ORR in patients with AITL and PTCL-NOS treated
with AþCHP was also assessed in an exploratory post hoc
analysis. Adverse events (AEs) were defined using Medical
Dictionary for Regulatory Activities version 21.0 and the
National Cancer Institute Common Terminology Criteria for
Adverse Events, version 4.03. Resolution and improvement
of PN were monitored during extended follow-up. Data
collection is now complete and the study is now closed.

Statistical analyses

The data cut-off date for this analysis was 5 November
2020. PFS was assessed using the KaplaneMeier method.
Stratification factors included histologic subtype (ALKþ
sALCL versus all other histologies) and baseline IPI score
(0-1 versus 2-3 versus 4-5). Hazard ratios (HRs) (AþCHP/
CHOP) and 95% CIs were based on a stratified Cox’s pro-
portional hazard regression model with treatment as the
explanatory variable. Efficacy evaluations were carried out
in the ITT population unless otherwise specified. P values
are nominal and not adjusted for multiplicity. Safety was
analyzed in those who received any amount of brentux-
imab vedotin or any component of CHOP (the safety
population). Patients who discontinued treatment due to
AEs were included in the analyses provided they were in a
CR at end of treatment (EOT). Analyses were conducted
with SAS version 9.4 (SAS Institute, Cary, NC).

RESULTS

From 24 January 2013 to 07 November 2016, a total of 452
patients in 17 countries were randomly assigned to receive
AþCHP (N ¼ 226) or CHOP (N ¼ 226) and followed for a
median of 66.8 months (range: 0-90 months) to last contact
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.annonc.2021.12.002). Baseline patient demographics
and disease characteristics were balanced between treat-
ment groups as previously described.15 Most patients had
advanced stage disease: stage III (124/452; 27%) and stage
IV (240/452; 53%). The majority of patients (351/452; 78%)
had an IPI score of �2. As expected, given the target
enrollment, most patients [316/452 (70%)] had sALCL,
including 218 (48%) ALK� and 98 (22%) ALKþ. For patients
with ALKþ sALCL, only those with IPI score �2 were
enrolled. Among patients with ALK� sALCL, 73% (82/113) in
the AþCHP arm were in CR at EOT, and 30% (25/82) un-
derwent consolidative SCT. Among patients with histologies
other than sALCL, 64% (41/64) in the AþCHP arm were in
CR at EOT and 29% (12/41) underwent consolidative SCT.

The PFS HR was 0.70 (95% CI: 0.53-0.91, P ¼ 0.0077), for
a 30% reduction in progression events with AþCHP versus
CHOP (Figure 1). The median PFS was 62.3 months (95% CI:
42.0 months to not evaluable) for AþCHP and 23.8 months
(95% CI: 13.6-60.8 months) for CHOP. The estimated 5-year
PFS was 51.4% (95% CI: 42.8% to 59.4%) for the AþCHP arm
versus 43.0% (95% CI: 35.8% to 50.0%) for the CHOP arm.
The PFS analyses for key prespecified subgroups were
generally consistent with the overall study results (Figure 2).
The PFS HR was 0.55 (95% CI: 0.39-0.79; P ¼ 0.0009) in the
subset of patients with sALCL (Figure 1), and the estimated
5-year PFS was 60.6% (95% CI: 49.5% to 69.9%) for AþCHP
and 48.4% (95% CI: 39.6% to 56.7%) for CHOP. In patients
with AITL, the estimated 5-year PFS was 26.6% (95% CI:
8.9% to 48.4%) for AþCHP and 48.1% (95% CI: 26.6% to
66.8%) for CHOP. In patients with PTCL-NOS, the estimated
5-year PFS was 26.5% (95% CI: 10.9% to 45.2%) for AþCHP
and 25.7% (95% CI: 13.1% to 40.4%) for CHOP.

The OS HR was 0.72 (95% CI: 0.53-0.99, P ¼ 0.0424)
(Figure 3). The estimated 5-year OS was 70.1% (95% CI:
63.3% to 75.9%) for the AþCHP arm versus 61.0% (95% CI:
54.0% to 67.3%) for the CHOP arm. Median OS was not
reached in either arm. The OS analyses for key prespecified
subgroups were generally consistent with the overall study
results (Figure 4). In patients with sALCL, the OS HR was
0.66 (95% CI: 0.43-1.01, P ¼ 0.0529) (Figure 3), and 5-year
OS was 75.8% (95% CI: 68.2% to 81.9%) for the AþCHP arm
versus 68.7% (95% CI: 60.5% to 75.6%) for the CHOP arm. In
patients with AITL, the estimated 5-year OS was 67.8% (95%
CI: 46.8% to 81.9%) for AþCHP and 62.5% (95% CI: 37.7% to
79.7%) for CHOP. In patients with PTCL-NOS, the estimated
5-year OS was 46.2% (95% CI: 26.1% to 64.2%) for AþCHP
and 35.9% (21.0% to 51.1%) for CHOP.

Most (26/29, 90%) AITL patients had CD30 expression
between 10% and 30%; CD30 expression among patients
with PTCL-NOS was more widely distributed from 10% to
100% (Supplementary Figure S2A, available at https://doi.
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org/10.1016/j.annonc.2021.12.002). Median CD30 expres-
sion was 18% in AITL and 25% in PTCL-NOS. Level of CD30
expression, when assessed as above or below the median
for the subtype, found no apparent correlation with likeli-
hood of CR for patients with either AITL or PTCL-NOS
(Supplementary Table S1, available at https://doi.org/10.
1016/j.annonc.2021.12.002) and responses were observed
across the range of CD30 expression (Supplementary
Figure S2B and C, available at https://doi.org/10.1016/j.
annonc.2021.12.002).

Use of SCT as consolidation was reported for 50 (22%)
patients in the AþCHP arm and 39 (17%) in the CHOP arm
(Supplementary Table S2, available at https://doi.org/10.

1016/j.annonc.2021.12.002). Autologous SCT as consolida-
tion was reported in 49 (22%) patients and 39 (17%)
patients in the AþCHP and CHOP arms, respectively.

Subsequent anticancer therapies were reviewed; 70
(31%) of 226 patients in the AþCHP arm and 102 (45%) of
226 patients in the CHOP arm received subsequent anti-
cancer therapy. Nearly all subsequent therapy was received
as systemic treatment of residual/progressive disease
(Supplementary Table S3, available at https://doi.org/10.1
016/j.annonc.2021.12.002). In total, >20 different treat-
ments or regimens were employed for patients with pro-
gressive and/or relapsed disease (Supplementary Table S3,
available at https://doi.org/10.1016/j.annonc.2021.12.002).
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Figure 1. Progression-free survival per investigator by treatment arm.
KaplaneMeier estimates of progression-free survival per investigator by treatment arm for the intent-to-treat population (A) and for patients with systemic anaplastic
large cell lymphoma (sALCL) (B). Tick marks indicate censored data. Hazard ratios (AþCHP/CHOP) and 95% CIs were based on a stratified Cox’s proportional hazard
regression model with treatment as the explanatory variable. Stratification factors included histologic subtype (ALKþ sALCL versus all other histologies) and baseline
international prognostic index (IPI) score (0-1 versus 2-3 versus 4-5). P values were calculated using a stratified log-rank test. P values are nominal and not adjusted for
multiplicity.
AþCHP, brentuximab vedotin, cyclophosphamide, doxorubicin, and prednisone; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; CI, confidence in-
terval; HR, hazard ratio.
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SCT used as subsequent anticancer therapy was reported
for 23 (10%) patients in the AþCHP arm and 31 (14%) pa-
tients in the CHOP arm [autologous in 14 (6%) patients in
the AþCHP arm and 13 (6%) patients in the CHOP arm]. Not
including SCT, the most common subsequent therapies in
the AþCHP and CHOP arms were brentuximab vedotin
monotherapy [24 patients (11%) and 47 patients (21%),
respectively] and platinum-based combination chemo-
therapy [21 patients (9%) and 42 patients (19%), respec-
tively]. The median number of types of subsequent
anticancer therapies received per patient was 1 (range, 1-3)
in both treatment arms. The ORR with first subsequent
therapy on the AþCHP arm was 42% (27% CR) versus 42%
(19% CR) in the CHOP arm.

A total of 29 of 226 patients (13%) in the AþCHP arm (19
sALCL, 5 PTCL-NOS, and 5 AITL) and 54 of 226 patients
(24%) in the CHOP arm (39 sALCL, 10 PTCL-NOS, 4 AITL, and

1 EATL) received systemic therapy with brentuximab
vedotin after experiencing progressive disease or relapse
after frontline therapy (Table 1; Supplementary Table S2,
available at https://doi.org/10.1016/j.annonc.2021.12.002).
In the AþCHP arm, the median time to brentuximab
vedotin retreatment [as monotherapy (N ¼ 25) or combi-
nation therapy (N ¼ 4)] after frontline therapy was 15.0
months (range, 3-64 months), and the median treatment
duration was 2.1 months (range, 0-18 months); 17 patients
(ORR: 59%) had CR (N ¼ 11) or partial remission (PR) (N ¼
6) after retreatment by investigator assessment. In the
CHOP arm, the median time to brentuximab vedotin
treatment monotherapy (N ¼ 48) or combination therapy
(N ¼ 6) after frontline CHOP therapy was 8.2 months
(range, 1-67 months) and the median duration was 2.2
months (range, 0-11 months); 27 patients (ORR: 50%) had
CR (N ¼ 16) or PR (N ¼ 11).
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Figure 2. Hazard ratios for progression-free survival per investigator in key prespecified subgroups.
This forest plot shows hazard ratios for progression-free survival per investigator in key prespecified subgroups. Hazard ratios are calculated based on a stratified Cox’s
proportional hazard regression model considering stratified factors from randomization.
AþCHP, brentuximab vedotin, cyclophosphamide, doxorubicin, and prednisone; AITL, angioimmunoblastic T-cell lymphoma; ALK, anaplastic lymphoma kinase; ATLL,
adult T-cell leukemia/lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; CI, confidence interval; EATL, enteropathy-associated T-cell lym-
phoma; ECOG, Eastern Cooperative Oncology Group; IPI, international prognostic index; ITT, intent-to-treat; PFS, progression-free survival; PTCL-NOS, peripheral T-cell
lymphoma-not otherwise specified; sALCL, systemic anaplastic large cell lymphoma.
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PN events were reported in 117 (52%) patients in the
AþCHP arm and 124 (55%) patients in the CHOP arm.15 At
last follow-up, 47 (21%) patients in the AþCHP had ongoing
PN (33, 13, and 1 patient with grade 1, 2, and 3, respec-
tively). In the CHOP arm, 42 (19%) patients had ongoing PN
(30, 11, and 1 patient with grade 1, 2, and 3, respectively).
Most events of PN had improved or resolved in both arms,
including 72% of patients (84 of 117) with PN in the AþCHP
arm and 78% of patients (97 of 124) in the CHOP arm. In the
AþCHP arm, maximum severity was grade 1 for 33 (70%) of
47 patients, grade 2 for 13 (28%), and grade 3 for 1 (2%). In
the CHOP arm, maximum severity was grade 1 for 30 (64%)
of 42 patients, grade 2 for 11 (23%), and grade 3 for 1 (2%).

Assessment of PN outcome of grade 2 or 3 events was
confounded in 19 of 29 patients by death (N ¼ 12), with-
drawal from the study (N¼ 6), and loss to follow-up (N ¼ 1).

Secondary malignancies were reported in 14 patients: 6
in the AþCHP arm and 8 in the CHOP arm. In the AþCHP
arm, the malignancies included three hematological malig-
nancies (including one case of myelodysplastic syndrome),
two solid tumors, and one malignancy without information
on type. In the CHOP arm, six hematological and two solid
tumors occurred, including one case of myelodysplastic
syndrome. Use of subsequent anticancer therapy, including
autologous SCT, was not reported for any of the patients
with a secondary malignancy.
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Figure 3. Overall survival by treatment arm.
Kaplan-Meier estimates of overall survival by treatment arm for the intent-to-treat population (A) and for patients with sALCL (B). Tick marks indicate censored data.
Hazard ratios (AþCHP/CHOP) and 95% CIs were based on a stratified Cox’s proportional hazard regression model with treatment as the explanatory variable. Strati-
fication factors included histologic subtype (ALKþ sALCL versus all other histologies) and baseline IPI score (0-1 versus 2-3 versus 4-5). P values were calculated using a
stratified log-rank test. P values are nominal and not adjusted for multiplicity.
AþCHP, brentuximab vedotin, cyclophosphamide, doxorubicin, and prednisone; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; CI, confidence in-
terval; HR, hazard ratio.
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DISCUSSION

With 5 years of follow-up, the ECHELON-2 study continues
to demonstrate that frontline treatment of patients with
PTCL with AþCHP provides a clinically meaningful
improvement in OS over CHOP. Treatment with AþCHP also
maintains its survival benefit over CHOP, with a 5-year OS of
70.1% versus 61.0%, respectively, demonstrating a 28%
reduction in the risk of death (HR ¼ 0.72; 95% CI: 0.53-
0.99), and thus ECHELON-2 remains the only frontline PTCL
trial to demonstrate an OS benefit.

The safety profile remains manageable and very similar
to CHOP, including no increase in secondary malignancies.
PN events continue to resolve and improve, and the pro-
portion of patients with ongoing PN is similar in the two
treatment arms.

Significant improvement in treatment approaches for
PTCL has been hampered by the rarity and heterogeneity of
the disease; data from large, prospective, randomized

studies have not been available to inform treatment
guidelines. Studies testing agents to improve upon the ef-
ficacy of CHOP, CHOP with an added novel agent, or alter-
native combination chemotherapy regimens have largely
been single-arm or phase II studies, with little evidence of
improved efficacy and often with increased toxicity.16 Pro-
spective, randomized studies of cyclophosphamide, doxo-
rubicin, vincristine, etoposide, and prednisone (CHOEP)
versus CHOP have been carried out primarily for aggressive
B-cell lymphoma (NHL-B1 and NHL-B2), with patients with
PTCL making up <10% of the enrolled subjects.18,19

Although there is evidence of clinical benefit in retrospec-
tive analyses, particularly in patients aged 60 years and
younger, no OS benefit has been demonstrated, and CHOEP
was associated with increased toxicity, particularly myelo-
suppression, in those more than 60 years of age.20 Chal-
lenges in improving outcomes for patients with PTCL,
including with novel agents, was further highlighted by the
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Figure 4. Hazard ratios for overall survival per investigator in key prespecified subgroups.
This forest plot shows overall survival in key prespecified subgroups. Hazard ratios are calculated based on a stratified Cox’s proportional hazard regression model
considering stratified factors from randomization.
AþCHP, brentuximab vedotin, cyclophosphamide, doxorubicin, and prednisone; AITL, angioimmunoblastic T-cell lymphoma; ALK, anaplastic lymphoma kinase; ATLL,
adult T-cell leukemia/lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; CI, confidence interval; EATL, enteropathy-associated T-cell lym-
phoma; ECOG, Eastern Cooperative Oncology Group; IPI, international prognostic index; ITT, intent-to-treat; PFS, progression-free survival; PTCL-NOS, peripheral T-cell
lymphoma-not otherwise specified; sALCL, systemic anaplastic large cell lymphoma.
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recent failure of a large randomized study of romidepsin plus
CHOP: no significant improvement in response, PFS, or OS,
and an increase in hematologic toxicities were reported.21

ECHELON-2 is the largest prospective, randomized front-
line trial ever conducted for patients with PTCL. The study
met its primary endpoint, establishing AþCHP as an
accepted standard-of-care option for CD30-positive PTCLs,16

and this 5-year analysis confirms continued benefit of
AþCHP over CHOP. The study enrolled a high number of
sALCL patients to comply with EU and Canadian regulatory
guidance and was not powered to compare AþCHP versus
CHOP among non-ALCL histologic subtypes. Furthermore,
this 5-year analysis of ECHELON-2 provides a valuable and
unique dataset benchmarking long-term outcomes of pa-
tients treated with standard CHOP, who in this study ach-
ieved a higher PFS and OS than previous retrospective
datasets.1,4 Notably, patients more than 65 years of age had
a significant improvement in outcome with AþCHP in
ECHELON-2 (Figures 2 and 4). Although growth factor sup-
port was not mandated in this study, recommendations are
for primary prophylaxis in all patients.

ECHELON-2 used a CD30 cut-off of 10% for patient eligibility
and thus does not provide information on efficacy of AþCHP
in patients with no or low CD30 expression. Notably, regula-
tory approvals for brentuximab vedotin do not include a
minimumthreshold for CD30expression. In patientswithnon-
ALCL histologies in ECHELON-2, there was no apparent cor-
relation between CD30 expression levels and the likelihood of
response (Supplementary Table S1, Supplementary Figure S2,
available at https://doi.org/10.1016/j.annonc.2021.12.002).
Although this exploratory post hoc analysis was not powered
to detect the effect of CD30 expression on the likelihood of
response, these results further support prior observations
that clinical benefit from brentuximab vedotin can occur at all

levels of CD30 expression.22 This may be attributed to
postulated CD30-independent mechanisms of action,
including antibody-dependent cellular phagocytosis, immu-
nogenic cell death, the bystander effect, and depletion of
CD30-positive T regulatory cells.23-25 In a phase II study, CR or
PR was reported in 4 of 12 patients with relapsed PTCL with
CD30 expression <10%.26,27 Similar results have been
observed in CTCL28,29 and B-cell lymphomas.30,31 These clin-
ical data, in conjunction with nonclinical studies,24,25,32 sup-
port the prospective evaluation of AþCHP in patients with
non-sALCL PTCL and CD30 expression <10% on tumor cells,
and a phase II study has been initiated (NCT04569032).33

The heterogeneity among subsequent therapies observed
in this trial is notable and consistent with the wide range of
accepted therapeutic approaches aswell as the remaininghigh
therapeutic needs and lackof uniform approaches for patients
with aggressive refractory/relapsed PTCL. The ORR with
brentuximab vedotin retreatment in ECHELON-2 (59%) is
consistent with a small earlier study that evaluated retreat-
mentwith brentuximab vedotin in patientswho relapsed after
achieving a CR or PR.34 Although the patient numbers were
small, response was assessed by the investigator, and the
patients had not received brentuximab vedotin as frontline
treatment. The results, in combination with results from
ECHELON-2, suggest that retreatment with brentuximab
vedotin is a viable option. An ongoing phase II trial is being
conducted to provide additional data on retreatment with
brentuximab vedotin for patients with classical Hodgkin lym-
phoma, sALCL, or other CD30-positive PTCL (NCT03947255).35

The ECHELON-2 study demonstrated the clinical benefit
of adding brentuximab vedotin to CHOP-based chemo-
therapy for the frontline treatment of patients with CD30-
positive PTCL, but further research is being conducted to
build upon this therapeutic advance. A phase II trial is
ongoing to evaluate the safety and efficacy of the addition
of brentuximab vedotin to CHOEP-based chemotherapy
(brentuximab vedotin plus cyclophosphamide, doxorubicin,
etoposide, and prednisone; AþCHEP) followed by brentux-
imab vedotin consolidation in patients with newly diag-
nosed CD30-positive PTCL.36 The study population is
primarily patients with non-ALCL PTCL, including 38% pa-
tients with AITL.37 Early data from this trial have been
promising. After completion of AþCHEP (N ¼ 46), the ORR
was 91% (37 CR, 5 PR, 4 progressive disease). AþCHEP
resulted in high rates of hematologic toxicity but was re-
ported to be otherwise tolerable; PN was reported in 67%.

In this 5-year update for the ECHELON-2 study, frontline
treatment with AþCHP continues to provide clinically mean-
ingful improvement in PFS and OS versus CHOP for patients
with PTCL, including ongoing remission in >60% of patients
with sALCL at 5 years, with a manageable safety profile,
including continued resolution or improvement of PN.
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CHOP
N 54 39 10 4 1
Objective response
rate, n (%)

27 (50) 23 (59) 3 (30) 1 (25) 0 (0)
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